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1. Purpose of Report 

This report has been prepared by Jacobs in response to a project brief received in July 2018 by email from 
Suffolk County Council to review the status and capital cost of the Upper Orwell Crossings project.  

The Upper Orwell Crossings Project comprises two new bridges over the River Orwell and the refurbishment of 
a third (existing) bridge. New road and pedestrian / cycle links are also provided for each bridge, as needed to 
link to existing infrastructure.   

As at 24th July 2018, the estimated project cost of the Upper Orwell Crossings project is £122,302,557 (based 
on escalation to November 2022). In addition, the SCC project team has recommended that a 15% ‘safeguard 
estimate’ be included due to the complexity and variables of the project as well as uncertainty over the impact of 
Brexit. This additional amount would take the cost of the scheme to £140,083,353.  Funding of £77.546million 
has been secured for the project from DfT which would therefore require a local contribution of between 
£39,786,557 and £57,537,353 to meet the project cost requirements. 

A number of Costs have been incurred by the project to date during the project development and survey work 
which are included in the figures above. The focus of this report is on costs yet to be incurred.  

As requested, the report will respond to the following questions to inform members of the current position of the 
project: 

1) Are the capital cost figures above correct?  

2) What level of confidence can we have in them? 

3) Are there ways to reduce the cost of the project? 

In order to prepare the report and respond to the questions detailed above Jacobs has been provided with 
information relating to the project development to date. This information has been made available by Suffolk 
County Council officers who are responsible for scheme delivery. In addition to the information issued directly to 
ourselves, there is also a large amount of background information available through the public domain including 
the 2015 outline business case (OBC). The information which has been relied upon in preparing this report is 
presumed accurate in the context of the stage of the project development. 

A detailed review of the 2015 Outline Business Case for the project including the options considered and the 
associated benefits has not been undertaken in the scope of these works. The OBC is deemed to be sufficiently 
robust having been reviewed by DfT and used as the basis for successful funding allocation. Similarly, the 
adequacy of the road layout, cross section and junction capacity to accommodate future traffic has also not 
been reviewed in detail.  

The report provides a summary of the activities undertaken by Jacobs in reviewing the project information 
provided as well as the conclusions and recommendations. Activities that were undertaken include: 

 Design / technical review 

 Cost reviews 

 Buildability / construction strategy review 

 Risk review 

 Procurement strategy review 

This report summarises the findings of each of these activities, with more detailed reports for each area 
appended for reference. 

It should be noted that the main focus of the review is on Crossing A due to this being by far the largest element 
of the proposed work.  
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2. Scheme Description 

2.1 Introduction 

The Upper Orwell Crossings Project in Ipswich comprises three bridges, known as Bridges A, B and C. 
Crossing A (incorporating Bridge A) is a new road bridge approximately 750m long with an opening/swing 
section to accommodate marine traffic and located to the South of the Wet Dock Island; Crossing B is a 50m 
long new road bridge providing access from the West across the New Cut onto the ABP Island Site; and 
Crossing C is a refurbishment of an existing swing bridge which will accommodate pedestrians and cyclists. 
Crossing A and its associated highway work is by far the largest cost element of the overall project. 

An outline business case for the project (including all three bridges) was submitted in December 2015 to apply 
for funding from Government. Confirmation of programme entry for the Project to the Department for Transport 
Local Majors Fund was announced in March 2016 with allocated funding of £77.546m which represented 80% 
of the estimated scheme cost. A local contribution of £19.1m was therefore required to achieve 100% funding 
for the scheme. The project was categorised as a very high value scheme with a Benefit Cost Ratio of 4.01 
which was based on delivery of transport and wider economic benefits to the area. 

2.2 Project Overview 

Ipswich is the county town of Suffolk, and a key regional centre in the East of England. The proposed scheme 
comprises two new road crossings of the River Orwell (Crossings A and B), and upgrades to an existing NMU 
bridge near to the Wet Dock in Ipswich (Crossing C), as shown in Figure 1 below. For both Crossing A and B, 
there are also works required to connect to the local road network. 

 

 

Figure 1: Sketch to Illustrate Proposed Crossings A, B and C in Ipswich 
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2.3 Project Aims/Statement of Benefits  

The outline business case (OBC) stated that the scheme has two intended outcomes which will improve 
Ipswich:  

 Transport Improvements: –  

o relieve existing traffic congestion on east – west routes in the Ipswich area and on the A14  

o provide new routes and accesses for all road users  

 Economic Regeneration: –  

o enable the development of the Island Site  

o regenerate Southern Ipswich including the land near the Star Lane gyratory  

The transformation of the Island Site into ‘Enterprise Island’ will stimulate regeneration in the surrounding area, 
providing a concentrated area of new high value employment, residential and leisure development on land that 
is currently of low value.  

Key routes in Ipswich will see a 26% reduction in journey times during the PM peak and there will be a 5% 
reduction in journey times on the A14 across the Orwell Bridge.  

The OBC determined that the scheme provides a very high value for money when taking into account the 
benefits of the above outcomes and the wider benefits to the economy over the 60-year life of the scheme.  

On the basis of the OBC, the Department for Transport awarded project funding of £77.546m from the Local 
Majors Fund in March 2016.  

2.4 Project challenges and key constraints 

The Upper Orwell crossings project has many constraints and complexities. In discussing the scheme with the 
project team, it is evident that the scheme has developed and been defined by detailed consideration of these 
issues. The challenges and constraints include: 

 Confined urban environment with mixed developments and commercial premises on both sides of the 
river. This constrained the choice of alignment and connectivity into the existing road network for both 
Bridge A and B.  

 Rail and road infrastructure in close proximity to the river which restricts the locations for 
embankments or bridge supports as well as requiring headroom clearances beneath the proposed 
Bridge A structure. 

 Marine traffic movements and navigation clearances which had to be accommodated by the 
positioning and form of the Bridge A structure.  

 Consideration of access and operation of adjacent businesses and landowners during and after 
construction. This includes a number of proposed new developments in the vicinity of the scheme 
which have planning permission in place as well as consideration of boat / river access. 

 Poor ground conditions and known contamination in the area which create a challenge for both design 
and construction. 

 The number and varied needs of stakeholders and affected parties. 

 Associated British Ports (ABP) operations in the river, dock and port area. Impacts on free-flow access 
to the Wet Dock. 

 Difficulties of access by road for construction materials.   

 Impacts of the scheme on utility infrastructure requiring diversion or avoidance of some facilities (e.g. 
Anglian Water site to the East of the river). 
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 Potential impact on existing flood defence walls which are in poor condition in some locations. 

 Minimising land impacts and the scheme footprint to minimize costs. 

Based on the information made available, the proposed scheme appears to manage the conflicting 
requirements of these key constraints as far as possible.  
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3. Technical Review 

The design information and drawings for the concept design which forms the basis of this review have been 
developed by the Suffolk County Council and WSP project teams. The review itself included information on all 
three bridge crossings and also included the enhancements proposed by Foster+Partners to the bridge of 
Crossing A. This report section includes a summary of the more detailed Technical Review paper which is 
included in Appendix A.  

3.1 Crossing A 

Crossing A is the principal component of the overall project, providing a viaduct river crossing for vehicles, 
pedestrians and cyclists. The viaduct itself includes an opening span to provide unrestricted access to the Wet 
Dock and New Cut West for maritime traffic.  

3.1.1 Design development for Crossing A 

To date, a ‘Do Minimum’ design has been developed to provide a baseline scheme cost for this crossing. In 
addition, an enhanced design option has been considered which includes proposals from collaborative work 
with Foster+Partners to create a statement structure. This enhanced design is the current preferred solution and 
is known as the ‘RIBA2 option’ for the purposes of this report. All work at the moment is considered to be at 
‘Concept Stage’ although some aspects of the design have been developed in more detail. ‘Outline Design’ will 
be the next stage to be undertaken. A comparison of the Do Minimum design and enhanced design bridge 
option details is included in Table 1 below: 

Element Do Minimum design option RIBA2 design option Comments 

Road carriageway 7.3m wide 7.3m wide Same provision for each option 

Pedestrian and Cycle 
facilities 

2.5m footway to one side  2.5m footway to one side 
plus 3.5m unsegregated 
footway/cycleway on the 
other 

RIBA2 option has increased 
provision to address safety 
concerns relating to the gradient 
of the bridge 

Total deck width 11.4m 14.3m  

Viaduct Length 450m 450m Same provision for each option 

Opening span 86m 86m Same provision for each option 

Pier construction Full height concrete leaf piers Steel ‘trees’ located on 
concrete piers 

 

Deck construction Composite deck Composite ladder beam 
deck 

Difference in deck detail for the 
Do Minimum design reflects the 
lesser level of design 
development compared to the 
RIBA2 option 

Maximum gradient 6% 6% Same provision for each option 

Approach roads and 
embankments 

Links to existing Hawes St 
roundabout on the West and 
provides a new roundabout 
on Holywells Road on the 
Eastern side 

Links to existing Hawes St 
roundabout on the West 
and provides a new 
roundabout on Holywells 
Road on the Eastern side 

Both options have same road 
and junction layouts 

Table 1: Comparison of Do Minimum and RIBA2 Design Features 
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The table above indicates that the main geometry of the two options is similar, and the key differences are the 
bridge width (due to differences in pedestrian and cycle provision), pier design and deck construction. 

3.1.2 Crossing A Costs 

The scheme costs are discussed in more detail in Section 4. In summary however, the estimated cost difference 
between the Do Minimum design and the RIBA 2 design for Crossing A are given in Table 2 below: 

Bridge Option Do Minimum Design  RIBA 2  

Indicative Net Cost [£m] 44.4 52.1 

Indicative Total cost [£m] 92.4 102.0 

Table 2: Indicative Cost Differences for Crossing A 

The costs provided above in Table 2 do not include those already incurred. It should be noted that whilst there 
are some approximations in the quoted numbers due to the early development stage of the project, this does 
indicate a premium in the order of £10m total cost for the RIBA 2 design compared to the Do Minimum design. 
The premium is due to a combination of increased deck width to accommodate improved pedestrian and cycling 
facilities, maturity of deck design and aesthetic features. It should also be noted that the pedestrian provision for 
the Do Minimum design would need to be increased if it were to be used as a shared facility (with cyclists). If the 
Do Minimum design width were increased to make better provision for non-motorised users, the cost differential 
will be reduced.  

3.1.3 Potential Cost Saving Measures for Crossing A 

As the RIBA 2 Design is the current preferred option, the review team has focused on this and identified a 
number of potential cost saving measures. These include: 

 Reduced deck width 

 Revised vertical profile 

 Optimisation / simplification of the deck structure 

 Alternative forms of pier foundations to simplify construction and reduce materials 

These cost saving measures are difficult to allocate costs to without furthermore detailed work being undertaken 
which is outside the scope of this report however the SCC project team has investigated the savings from 
reducing the width of the deck and revising the vertical profile.  

Below is a summary of the factors considered by the SCC project team in undertaking this high-level work 
(although it should be noted that no redesign work was undertaken for the structural implications of these 
design considerations): 

 Reduction in gradient from 6% to a maximum of 4%  

o This would have a minor saving in terms of the length of the bridge.  There would be other 
savings associated with this change, for example pier and piling costs. 

o Reducing the gradient would also make Crossing A a more sustainable link for pedestrians and 
cyclists which then introduces the potential for a crossing A scheme only.   

 Reducing the width of the main deck for crossing A   

o Three cross-sections were considered (11.4m, 13.3m and 13.6m wide) although it should be 
noted that if a lower gradient resulted in implementation of only a single crossing, the bridge is 
likely to require full NMU provision.  
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The indicative savings estimated from implementation of these changes is between £0.5m and £1.6m (on net 
costs) although this may be an underestimation due to the high level of the review. Investigation of additional 
savings from pier and piling costs etc is recommended although it should be noted that the impacts on 
stakeholders should also be considered. 

In addition to the above, the SCC project team has recently investigated two scenarios for reducing the project 
costs by amending the road alignments and tie-ins to the existing network. These scenarios are detailed in 
Table 3 below and have been included in the cost reduction options considered for the scheme in Section 8: 

Scenario Indicative cost 
saving (provided by 
SCC) 

Comments / Risks 

1. Realignment of Crossing A western 
landing to reduce land costs 

Land: £10m Further work is required to fully understand the local 
impacts and any changes of impact would need to 
be carefully considered by the Council. 

2a.  Revise Crossing A eastern junction 
layout from roundabout to signals to 
reduce footprint 

Earthworks: £750k 

 

Reduced construction costs, although no reduction 
in land take expected, however there is increased 
potential to re-use land after completion of the 
project. 

2b.  Repositioning of Crossing A eastern 
landing point and reduction of 
elevation of the junction, revise 
junction layout (signals) to reduce 
utility diversion costs, structural 
embankment costs and land costs; 
also reduced gradient / lowering of 
bridge profile 

Earthworks: £2.7m 

Land: £620k 

Total: £3.32m 

Requires the stopping up of Cliff Road and re-
routing of vehicular traffic (ABP access). In addition, 
the height above the navigation channel will be 
reduced by 2-3m.  

It should be noted that the costs do not include utility 
diversion savings which would be significant. 

This option may introduce additional issues with 
ABP and may also require the bridge span to open 
more frequently, disrupting road traffic. 

An alternative access for ABP would need to be 
agreed, this cost is not considered here.  The 
increased need to open the span would need to be 
managed in the agreed opening protocol. 

Table 3: Alternative Scenarios 

These scenarios can be adopted for either the Do Minimum option or the RIBA2 option, however each scenario 
has issues which require careful consideration prior to inclusion and may raise significant questions for Council 
to consider.  

Alternatively, as noted above, adoption of the Do Minimum design could be considered which is expected to 
provide an indicative cost saving of £10m. If the Do Minimum option was adopted, careful detailing of the 
structure, for example in surface finish and cross-section of the of the concrete piers can result in a quality 
attractive structure without significant impact on the overall cost. It should be noted however, that there would 
be additional time and cost for new design development due to the current level of design development of this 
option and the implication of the acceptability of the minimal pedestrian facilities in terms of funding and 
planning would need to be considered.  Appendix A contains recent example projects that demonstrate certain 
aspects that apply to TUOC. 

3.2 Crossing B 

3.2.1 Design Development and Costs for Crossing B 

Crossing B provides access for vehicular, pedestrian and cycle traffic to and from the Island Site. Two options 
have been developed: 
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 An opening solution to provide navigation with unrestricted headroom 

 A fixed bridge which will prevent navigation for the majority of vessels along the New Cut beyond 
Felaw Street 

Both options will provide a 7.3m road carriageway with a 3.5m wide combined footway/cycleway on each side. 
In addition, the construction of the bridge will facilitate redevelopment of the Island Site owned by ABP, as the 
current access to the island via Stoke Quay is deemed undesirable to support the expected future traffic.  

Due to the smaller scale of this bridge, the design of the options for this crossing is less developed than 
Crossing A. From the information available, the estimated costs for this bridge are provided in Table 4 below. 

Bridge Option Fixed  Opening  

Indicative Net Cost [£m] 4.0 5.4 

Indicative Total cost [£m] 11.4 13.6 

Table 4: Indicative Cost Differences for Crossing B 

The values cited in the table above suggests that the opening span commands a premium of approximately 
£2m. Given some of the outstanding design issues and the inherent complexity of an opening span this 
difference is less than Jacobs would expect and may require further investigation. 

3.2.2 Potential Cost Saving Measures for Crossing B 

A number of potential cost saving measures have been identified by the design team and include: 

 Reduction in deck width by reducing or removing some of the pedestrian / cycle provision will create a 
proportional saving based on the amount of reduction 

 Selection of the fixed option /omission of the opening span 

 Omission of this crossing from the project in its entirety 

 the delayed provision of this Crossing by introducing project phases which might allow staged 
allocation of funding or monies to be sought from elsewhere  

Each of these measures are likely to require careful stakeholder management to understand their wider 
implications.   

3.3 Crossing C 

3.3.1 Design Development and Costs for Crossing C 

The proposed work to Crossing C is refurbishment and enhancement of the existing swing bridge crossing of 
the Prince Philip Dock. Within the overall project, Crossing C has the smallest capital value and is therefore not 
considered in detail in this report. From the information available, the costs are as shown in Table 5 below: 

Bridge Option Indicative Cost 

Indicative Net Cost [£m] 1.5 

Indicative Total cost [£m] 2.3 

Table 5: Indicative Cost for Crossing C 
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3.3.2 Potential Cost Saving Measures for Crossing C 

There are limited measures available for cost savings for this Crossing. Considerations include: 

 that the scope of works be critically reviewed in terms of minimum requirements to give a safe and 
functional crossing 

 Omission of this crossing from the project in its entirety 

 the delayed provision of this Crossing by introducing project phases which might allow staged 
allocation of funding or monies to be sought from elsewhere  

Again, implementation of these measures would require careful stakeholder management, including ABP. 

3.4 Technical Review Summary 

 

In undertaking our technical review, ways to reduce the project costs were considered and are detailed in 
Appendix A.  The opportunities include changes to the design concepts as well as amendment to the project 
scope (such as removal of the smaller bridges). It should be noted that application of any of these possible cost 
savings will require careful consideration as they change the Project as it is currently proposed and change the 
impacts on land and key stakeholders.  

The items identified along with the indicative cost savings, comments and risks are summarised in Table 6 
below. 

 

Opportunity Indicative cost 
saving (on total 
project costs) 

Comments / Risks 

Adoption of the ‘Do Minimum’ design for 
Crossing A rather than the RIBA2 option 

£10m Bridge perceived as lower quality; reduced 
pedestrian/cycle facilities and may be seen as 
undesirable or unsafe. Additional cost and time to 
develop this option may reduce the saving identified. 

Adoption of the ‘Do Minimum’ design plus 
increased pedestrian and cycle provision for 
Crossing A rather than the RIBA2 option 
(wider Do Minimum option) 

Not calculated in 
scope of review 

Bridge perceived as lower quality. Additional cost 
and time to develop this option may reduce the 
saving identified. 

Reduce deck width by reduction in 
footway/cycleway provisions on RIBA2 
Crossing A 

Not calculated in 
scope of review 

Route may be seen as undesirable or unsafe by 
pedestrians and cyclists. 

Simplify pier foundation design for Crossing A Not calculated in 
scope of review 

Could improve buildability and potentially saves time 
during construction 

Revise the vertical profile of Crossing A Not calculated in 
scope of review 

Depends on a number of critical factors relating to 
marine and road traffic delays as well as clearances. 
Alternative access for ABP would be required, the 
cost of which is not yet known. 

Include fixed (not opening) Crossing B £2.2m Navigation North of Crossing B restricted which may 
cause ABP and other stakeholder objection. 

Remove Crossing B from the project £13m ABP and other stakeholder objection. Island site 
development is not enabled. Reduced local 
sustainable pedestrian and cycle routes. 
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Opportunity Indicative cost 
saving (on total 
project costs) 

Comments / Risks 

Remove Crossing C from the project £2m ABP and other stakeholder objection. Island site 
accessibility limited. Reduced local sustainable 
pedestrian and cycle routes. 

Phasing of the project works by delay of work 
to Crossings B and C 

Delay in spend 
of £15m 

Messaging of timeframes for phases will need 
careful consideration. Provides time to seek 
alternate funding contributions. Costs will increase if 
delivered separately from Crossing A. 

Revised road alignment at Western end of 
Crossing A to change land impacts 

£10m Additional work is required to clearly understand 
local impacts.  

Revised junction at eastern end of Crossing A 
to provide signals 

£750k Agreed change to scope driven by traffic demand. 

Revised junction at eastern end of Crossing A 
to provide signals plus amendment of vertical 
profile (stopping up of Cliff Road) 

£3.32m Will introduce issues with ABP existing access. The 
increased need to open the span would need to be 
managed in the agreed opening protocol. 

Table 6: Summary of Cost Saving Opportunities 
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4. Costing Review 

4.1 Introduction 

This section provides a summary of our Costing Review and includes: 

 A commentary of the information provided  

 A summary of the review of Crossing A detailed costs and material quantities to determine the level of 
confidence 

 General cost items 

 A summary breakdown of the costs for each Crossing 

 Summary of areas of uncertainty including contingency and safeguard 

These are each discussed below.  

4.2 Information Provided 

The Outline Business Case for the Upper Orwell Crossing project was prepared by WSP in 2015 and identified 
the project cost as £96.649m. The project costs in the OBC have not been reviewed in detail.  

The costing information included in the OBC has been superseded and further detailed as the project design 
has been developed. As noted earlier, the largest proportion of project cost sits with Crossing A and therefore 
the focus of the work by the project team (and in this report) is on this crossing. As noted in Section 3.1 above, 
a ‘Do Minimum’ design was developed for Crossing A and enhancements to this work to create an iconic 
structure and to increase the deck width to provide improved facilities for pedestrians and cyclists were included 
in the RIBA2 design option.  

In June 2018, Kier Infrastructure prepared a Construction Advice Report for the UOC project. This included 
pricing of a Bill of Quantities (provided by WSP) for the construction / material costs of each Crossing using the 
November 2017 base option design drawings (including both fixed and lifting options for Crossing B).  

WSP updated the costs to reflect the design development associated with the RIBA2 design for Crossing A. 
These were summarised in a spreadsheet which also included a comparison of the changes to Crossing A from 
the base option. This spreadsheet also included a revised risk allowance and estimating uncertainty based on 
the full project risk register and the QCRA; however, the spreadsheet excluded land costs, SCC management 
and professional fee base costs. A further spreadsheet was provided which compared the current scheme costs 
against the OBC cost estimate as well as details provided of costs to date.  

4.3 Crossing A BoQ Review 

The cost information provided for the review comprised a Bill of Quantities prepared jointly by Kier Infrastructure 
and WSP along with cost summary information and design drawings. Due to time constraints, only Crossing A 
(being the major cost element) was considered as part of this review. 

Jacobs QS team have carried out a high level review of the costs provided in respect of the Upper Orwell 
Crossings. The review considered the rates applied to the major cost elements (items with a value >£20K) and 
any anomalies noted in the costs have been commented upon in the detailed report. 

In general, the Jacobs QS team is in broad agreement with the rates applied in the computation of the Cost 
Summaries with only a few areas of major differences of opinion. In terms of the quantified and rated items, the 
overall difference between the Jacobs costs and the costs provided amounts to £1.072M.  
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Recommendations 

Based on the review undertaken, the following recommendations are made: - 

A review of the quantities used in the computation of the costs should be carried out. Although a detailed check 
on the quantities was not carried out as part of this review, several anomalies were noted during the review 
which warrants this recommendation. 

The BoQ upon which the overall cost has been calculated is based upon an original document which has been 
amended and added to by various parties. It is recommended that a comprehensive review of this document is 
carried out to ensure that no items have been missed during the amendment process. 

4.4 General Cost Items 

The General Cost items included in the spreadsheet provided are shown below in Table 7 along with 
commentary on each item.  

 

Additional Cost Item Project Amount included 
in £122.303m estimate 

Comments / Confidence Considered Jacobs view 
(when considering the 
expected -10% to +20% 
for an Early Budget 
Estimate) 

Fee at 12.5% on Total Net 
Combined Costs 

£7,373,091 Higher than would normally 
be expected 

high 

Design – Temporary Works 
and Incidental 

£200,000 Would expect to be included 
in the main construction 
cost estimate  

n/a 

STATS Allowance as at July 
2018 

£3,000,000 Allowance is currently 
based on SCC experience 
and other similar SCC 
projects.  

Needs clarity from initial 
service provider estimates 

Risk (see QRA P80 3/7/18) £5,281,736 Risk Register review 
recommended and updated 
P80 Risk output calculated 

low 

Estimating Uncertainty P80 
(4/7/18) 

£2,572,271 Risk Register review 
recommended and updated 
P80 Estimating Uncertainty 
output calculated 

low 

Escalation 13.37% £10,349,962 Appropriate application for 
cost base date. 

n/a 

Design  £5,000,000 No breakdown provided. 
Suggest this be broken 
down into more detail and 
updated.  

high 

Environment mitigation £663,200 Based on information 
available 

Within range 

Land £22,322,263 Based on information 
available 

Within range 
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Additional Cost Item Project Amount included 
in £122.303m estimate 

Comments / Confidence Considered Jacobs view 
(when considering the 
expected -10% to +20% 
for an Early Budget 
Estimate) 

Network Rail £0 An estimate for NR fees and 
other charges should be 
included for Crossing A 

Low 

Junctions £2,000,000 Based on information 
available and other similar 
work 

Within range 

Table 7: Summary of Additional Cost Items and Confidence Level 

In relation to the general cost items above, there is again broad agreement with the level of most of the costs 
provided, however it has not been possible to carry out any detailed analysis of all costs in the absence of more 
detailed information on the methodology and thinking behind the allowances made. 

There are no costs currently included for Network Rail, which needs to be better understood and a cost allowed 
for the interface and approval process. It should be noted, however, that a risk is included in the project risk 
register for delay associated with Network Rail. 

The costs noted for ‘Junctions’ are for works which are expected to be required for off-site locations due to 
alterations in traffic movements caused by the new bridges. The work required needs further development to 
clarify the costs. Consideration could be given to using an alternative and separate means of procurement to 
undertake these works which may reduce the costs / provide better value and the costs could be borne under a 
separate budget. 

We understand that the STATS costs included are based on experience and information from other projects 
(Lake Lothing Third Crossing) as the detailed returns have not been received from the relevant providers. It is 
therefore difficult to comment on the accuracy of this. 

4.5 Overall Costing – Revised Breakdown 

SCC have provided a cost summary that uses the detailed BoQ costs for each bridge from Kier Infrastructure 
and is amended for the inclusion of the increased deck widths and Foster+Partners proposed enhancements. In 
addition, the spreadsheet includes allowed costs for land, risk allowance and other general items. 

In carrying out the high-level cost review for The Upper Orwell Crossings, Jacobs has noted that a number of 
project costs were allocated solely to Bridge A, eg £3m STATS allowance, thus giving a distorted view of the 
relative cost of each bridge.  A revised version of the spreadsheet has been prepared and is provided in 
Appendix B which allocates the preliminaries and other costs across each bridge and therefore aims to provide 
a clearer view of the total for each individually (note that the split is based on a pro-rata of some costs and on 
judgement for other costs and may require further adjustment). The outcome of this is given in Table 8 below: 
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Element SCC Element Cost  Jacobs Element Cost 

Crossing A £52.09m £101.89m 

Crossing B (opening option) £5.42m £13.55m 

Crossing C £1.47m £2.30m 

Other Costs £58.76m - 

Total Project Cost £117.74m £117.74m 

Table 8: Allocation of On-costs to Crossings 

In addition to the £117.7m costs listed, costs incurred to date and future staff costs have been included in the 
project team’s total project costs. This brings the project total to £122.30m. 

4.6 Benchmarking 

Benchmarking against other projects can provide useful guidance to assessment of the confidence in cost 
estimating exercises, however to identify a project which is directly comparable is difficult. The construction 
costs before addition of additional costs such as risk and land are broadly in line with the three projects which 
were identified for comparison. 

4.7 Cost Review Summary 

The costs quoted in Table 7 are 4th Quarter 2017 prices with escalation calculated to November 2022. The costs 
quoted on the OBC were escalated to 2021. The difference in assumed escalation dates gives rise to an 
apparent increase in overall project costs. A review of escalation cost base dates should be undertaken to 
determine if these can be reduced. 

Overall, the costing differences noted (+2% of construction (net) costs) are not considered to be unusual in the 
context of a competitive tendering situation and consequently, the cost summary information which has been 
provided is considered to be an accurate reflection of potential outturn costs given the level of design 
information available at this stage. 

The difference between the total project cost quoted in Table 7 of £117.74m and the currently advised total cost 
of £122.30m is due to a mixture of costs incurred to date and predicted future SSC staff costs. Jacobs’ view is 
that at least some of these costs, such as the costs of the ground investigation works, can be deemed to be part 
of the costs and fees included within the £117.74m. 

Based on the level of detail of the information provided to Jacobs in the Cost Summary and other information 
provided by Keir Infrastructure / WSP / SCC, Jacobs standard estimating procedures would class this as an 
‘Early Budget estimate’. The confidence level normally associated with an Early Budget Estimate is usually -
10% to +20% of net/construction costs. 

It is recommended that the approach to contingency and risk for this project is reviewed and updated. The risk 
allowance and additional estimating uncertainty allowance included in the project cost estimates in Table 7 are 
based on the QCRA output and are approximately 15% of the net costs. The QCRA output used in the estimate 
is considered to be slightly low for a scheme at this stage of development (discussed in more detail in Section 6 
of this report).  SCC have noted that the oncosts which have been included after the net costs also include an 
element of contingency. This contingency would be better identified in the risk register and QCRA, as well as 
inclusion of any cost saving opportunities identified. 

In addition, a 15% ‘safeguard estimate’ which has been recommended by SCC officers to make allowance for 
Brexit and possible market uncertainty and the perceived complexity of the project. Jacobs recommend that this 
should not be included as a straight percentage increase, rather, these items should be included in the risk 
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register with appropriate values allocated and would therefore be included in the QCRA outputs that inform the 
risk allowance value.  Depending on the detail of what this ‘safeguard estimate’ is intended to cover, it should 
potentially be more appropriately applied to the net costs only; this needs further clarity. Jacobs also note that 
some aspects of the safeguard estimate do appear to be addressed within the current QCRA and hence that 
combining the existing 15% risk allowance with an additional 15% safeguard estimate on total project costs is 
potentially unduly conservative. Given the unique nature of Brexit related issues SCC may seek an alternative 
approach to cover these risks. 
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5. Construction Strategy / Buildability Review 

5.1 Introduction 

Jacobs construction management team have reviewed the proposed construction methodology detailed in The 
Upper Orwell Crossings Bridges A, B & C Construction Advice Report (June 2018) and also reviewed other 
project documentation provided. Details of this review are included in Appendix C to this report. 

The construction approach proposed represents a (conservative) practical solution which uses robust temporary 
work and construction methods that have been tried and tested. The methodology proposed will also limit the 
need for a specialist marine contractor as the methodology will be familiar to traditional contractors who are less 
specialised.  This approach will help to manage the construction risks at this early project stage. 

By focusing on minimising marine activities, several innovative marine construction methods which may well 
offer cost or programme benefits were not included; indeed, the proposal for extensive use of temporary works 
contributes significantly to the programme duration and risk.  

The main reasons for dismissing the use of large marine’s plants within the context of the report was because of 
the need for dredging to utilise such plants. It is acknowledged that dredging activities are likely to disturb the 
contaminated river bed and the operation does risk dispersion of the contamination. If undertaken, this would 
need to be managed by a specialist contractor to ensure the risk is minimised and to obtain regulatory approval. 
It should be noted however, that the use of cofferdams and installation of complex temporary piles carry similar 
risks of dispersing and appropriate mitigations will have to be put in place for either method. 

5.2 Alternative Construction Options 

Possible alternative construction methods which may offer cost, programme and risk savings for Crossing A are 
included in Table 9 below: 

Kier Constructability Advice Report Alternative 

Temporary works jetties Use of a jack-up barge (targeted dredging needed) will 
remove the need to construct temporary jetties 

Pile cap construction requiring cofferdams use of monopile transitioning directly into a circular column 
to remove the need for the pile cap and the need for 
cofferdam construction for individual piers. 

Bridge deck construction using complex temporary works 
and heavy lifting cranes to erect beams brought in by 
barge 

 bridge spans can be delivered fully constructed on a 
jack up barge or on a normal flat bottom barge and a 
combination of jacking and ballasting used to position 
the deck directly on the piers 

 incremental launching of the deck 

Installation of the moving span using sheerlegs Consideration of an alternative approach to using sheerlegs 
is likely to reduce the cost of the works. 

Table 9: Possible Alternative Construction Methods for Crossing A 

5.3 Construction Review Summary 

Specialist marine contractors are likely to bring a more streamlined methodology and deliver the Crossing A 
bridge with a more effective marine engineering solution compared to those proposed by Kier Infrastructure in 
the construction advice report. This should be considered during the procurement process to ensure that the 
tenderers and selected contractor have or bring in appropriate (subcontracted) expertise for marine works. The 
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purpose of the ECI element of the procurement process should enable influence to be brought to the design at 
an early stage. This will help to minimise risks and manage programme and cost. 

There are a number of unknown factors that require clarification and management within the construction 
methodology as the project progresses. This includes:   

 The extent of contamination of the river bed: The mitigations being proposed to manage the 
contamination from the river need to be adequate for the level and type of contamination. 

 The riverbed material and suitability of dredging: Review of marine plant to be used and extent of 
dredging defined  

 The size of the barge that can navigate the river and the lifting and working capacity (the option to 
dredge the river to enable larger barge for construction is an alternative solution that could provide 
cost and programme savings).  

It is recommended that these items are considered during the next stages of the project development and that 
the procurement process makes due allowance for the potential of alternative construction methods. 
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6. Project Risks  

A review of the project risk register and QCRA report provided was undertaken by a Jacobs senior risk manager 
to assess the robustness of these key project documents.  

The QCRA report offers the statement that qualitative assessment of the risks was carried out, which appear to 
have then been converted to cost impact. When working with limited time and resources sometimes this is the 
best option, however the requirement to have a clear understanding of risk against cost and time of the scheme 
especially within the difficult nature of space, area and environmental factors would mean that an increased 
level of effort around risk analysis is recommended. 

The risk elements reported are well constructed but appear to be limited in review and assessment.  In 
reviewing the QCRA and risk register there are a number of probabilities and values assigned to a number of 
risks that we consider to be in need of review and some are particularly low. In addition, there are items which 
appear not to be included such as construction risk around delivery of materials, voids when piling etc. Risks 
should also be included in the register to remove the need for the ‘Safeguard Estimate’ of 15% that has been 
suggested by the project team. It should be noted that in discussions with SCC officers, an element of 
contingency is considered to be included in the on-costs (such as Fees) that have been applied to the 
construction costs. Jacobs considers that for clarity, all contingency and risk allowances should be clearly and 
separately identified. 

Our review considers that the P80 figures are low for a scheme in early design stage that has not been fully 
developed, however some key surveys such as the ground investigation have been completed and confirmed 
that the conditions are similar to those used for design development. With the level of effort yet to be fully 
understood, uncertainty in interest rates and material costs, as well as the uncertainty of design to meet 
environmental and other factors, it would be our expectation of a P80 value of at least 15 to 20% of the baseline 
value. It is our recommendation that a full risk review with proper scoring of risk is required for this scheme as 
soon as possible and the QCRA re-run.  

To better understand the scheme risks and opportunities and to assure expected timescales and delivery to 
available funds, a full analysis should be undertaken to review, capture and manage: 

 Lessons learned on the scheme to date 

 Dependencies 

 Identify any contingency included in other items 

 Assumptions 

 Issues 

 Risks and opportunities 

Once completed this should give greater confidence to confirm baseline schedules and budgets. 
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7. Procurement and Contract Strategy  

We have reviewed the Upper Orwell Crossing Procurement and Contract Strategy Report prepared in April 
2018 by Mace. This section of the report provides a summary of our review, with further detail being provided in 
Appendix D of this report.  

The Upper Orwell Crossing Procurement and Contract Strategy Report recommends the following strategy: 

 A procurement strategy based on “Two-Stage Open Book with Early Contractor Involvement” 

 A contract strategy using and NEC4 Engineering and Construction Contract incorporating option X22 
(Early Contractor Involvement) where the Contractor’s appointment in Stage 1 is to assist the 
Employer’s consultant in designing the project 

 The use of a single contract with two payment mechanisms; main option E (Cost reimbursable 
contract) for Stage 1 and main option C (Target cost with activity schedule) for Stage 2. 

We are aware that an OJEU Notice has been issued inviting pre-qualification submissions on the basis of the 
above strategy but have not reviewed any supporting tender or contract documentation.     

We understand that the objectives for the procurement are: 

 Cost certainty  

 Protect the project programme and achieve key dates associated with external funding  

 Maximise the benefit of Early Contractor Involvement in the planning process  

 Retain the involvement of Suffolk’s existing consultant team in the project 

The procurement report discusses the challenges and risks that the Two-Stage Open Book approach poses 
specifically to the objectives in respect of cost certainty and programme.  These risks are summarised as: 

 Stage 1 costs can escalate and must be closely controlled  

 A lack of competitive tension when agreeing the Stage 2 price  

 Agreeing the Stage 2 price can be time consuming and may have an adverse effect on the overall 
programme 

 There is a risk that no agreement can be reached with respect to the Stage 2 price. 

The procurement report also recognises that careful consideration of risk allocation will be required to strike the 
right balance aspiration to reduce overall costs and achieve a degree of cost certainty.  

When used in combination with main option C the provisions in X22 incentivises the Contractor on two levels.   
In addition to the option C Target Cost (Pain/Gain) mechanism X22 establishes a Budget (which represents the 
maximum amount of money the Employer wishes to spend on the project) and an incentive payment based on 
sharing any savings on the Budget.  There is no ‘pain’ side to the incentive so, while this secondary mechanism 
encourages collaborative behaviour, it does not ‘cap’ the Employer’s costs.   

The adoption of a Two Stage Open Book procurement process seems to be a reasonable approach.  Evidence 
from trial projects suggest that this may achieve cost savings of as much as 20% when compared with more 
conventional procurement models.   

Similarly, securing Early Contractor Involvement in advance of making an application for the Development 
Consent Order (DCO) is also a reasonable approach.   

There are some aspects of the strategy, specifically the extent of Supply Chain Collaboration, that seem to lack 
detail in the report.  However, these may have been expanded upon in the documents issued to candidates in 
the pre-qualification which have not been available as part of this review.   
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Furthermore, the fact that a OJEU Notice has been published is likely to restrict the potential to refine the 
procurement and contract strategy.  Therefore, if the project is to continue following the affordability review any 
changes to the procurement strategy would be minor in nature.   In that respect Jacobs would make the 
following recommendations: 

 Consider the extent of supply chain collaboration in more detail.  As a minimum implement optional 
clause X12 (Multiparty Collaboration) in all contracts and sub-contracts.  

 The adoption of two payment mechanisms within a single contract for both stages of the ECI project 
will require additional drafting. The Employer could reconsider a single procurement process based on 
the conditional award of two separate contracts for Stages 1 & 2.  This approach would allow the use 
of a Professional Services Contract which may be more appropriate to Stage 1 services.   
Alternatively, the Employer may wish to use Option C but adopt a different target cost (pain/gain) 
mechanism for each.  Both of these alternatives would avoid the need for additional drafting.  

 The Target Cost (Pain/Gain) mechanism is held out as an area that the Employer will negotiate. 
Based on previous experience this must be done carefully.  The need for cost certainty and incentive 
to deliver to savings over the current cost estimated must be carefully balanced with avoiding the 
adverse consequences of a Contractor suffering ‘pain’.  

 The procurement report does not consider procuring the works as a programme of separate 
construction contracts.  Jacobs advise that during Stage 1, consideration should be given to whether 
each of the bridges and the remote highways improvements might be better procured as separate 
contracts.  This would allow the contractor to focus their efforts to best effect on Bridge A.  It may also 
be that there are options to procure the smaller packages through existing framework arrangements. 

 Within the chosen procurement model it is important that the client retains a robust consultant team to 
manage both the process and the contactor and to verify the Contractor’s price for Stage 2 

Suffolk are advised that they should seek the advice of a specialist procurement lawyer on the whether the 
extent of these changes would be permissible within the context of the publish OJEU Notice.   

If a more radical change to the procurement strategy were possible the following options would merit 
consideration (or reconsideration) for the reasons stated below: 

 A more traditional Design & Build approach may offer greater cost certainty and more control over the 
project programme but would bring less benefit from the contractor’s involvement 

 The use of a partnering contract or alliance in order to leverage greater benefit from collaborative 
working. 
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8. Report Summary 

The Upper Orwell Crossings is a complex project in early stages of development. Significant benefits to the 
communities and businesses of Ipswich and the surrounding areas are expected to be realised by construction 
of the scheme however it should be noted that the majority of benefits identified in the OBC are associated with 
Crossing A.  

In summary, we have reviewed the scheme design concept and found that it is generally sound, with 
appropriate consideration given to the numerous site constraints, to the engineering issues, and requirements of 
stakeholders. 

This report summary is structured to respond directly to the specific questions included in the original brief 
received from SCC.  

8.1 Capital Costs 

A number of costs have been quoted for the scheme with the reason for the changes not necessarily clearly 
understood; headline costs are therefore summarised below. As shown in the Cost Summary table in Appendix 
B, the cost review can be split into two main areas – the net construction cost and the additional project costs 
such as land, design, fees, risk, etc. Our review has considered both areas and also the suggested 15% 
‘Safeguard Estimate’.  

8.1.1 Capital Cost Summary 

The key capital cost estimates provided to Jacobs by SCC are shown below in Table 10 as follows: 

Stage Estimated Capital Cost 
(£m) 

Escalation Date Comment 

Outline Business Case 96.649 2021  

RIBA Stage 2 (concept 
design) 

117.74 November 2022 Design development of 
Bridge A, and more complex 
piers introduced 

Current estimate 122.30 November 2022 Additional allowance made 
for capital costs incurred to-
date and future SCC staff 
costs 

Table 10: Capital cost summary 

It should be noted that the above costs exclude the 15% safeguard estimate. 

The basis of the OBC costs has not been reviewed as part of this commission. However, the design 
development of Bridge A, plus the later escalation date give a clear basis for overall cost increase.  

The relative costs of the three Crossings are summarised in Table 11 below, based on an apportionment (as 
assessed by Jacobs) of the additional project costs,  
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Element Estimated Total Cost (£m) 

Crossing A 101.89 

Crossing B (Opening Span) 13.55 

Crossing C 2.30 

Total 117.74 

Table 11: Relative Costs of the Three Crossings 

8.1.2 Net Construction Cost 

In general, the Jacobs standard estimating procedures would class this as an ‘Early Budget estimate’ with an 
expected confidence level of -10% to +20% for most projects. As summarised in Section 4 of this report, based 
on the information provided to Jacobs, the construction cost estimates appear in general to be of the right order. 
The differences noted in our review are +2% of construction costs which is not considered significant.  

8.1.3 Additional Cost Items 

Our review identified that there is some variation and uncertainty on the cost items which have been added to 
the net to give the total project cost. These include items such as risk and land costs and these are discussed in 
more detail in Section 4. At present these additional costs include approximately 15% of risk and estimating 
uncertainty, based on net costs. 

When considered overall, the total value of these cost items is within the expected acceptable range for a 
project in this stage of development. 

Items for which further work is recommended include: 

 the STATS allowance for utility diversions based on estimates from the providers (understood to have 
been requested but not yet received); note that it has been included for in the Estimating Uncertainty 
assessment. 

 Risk allowance – the risk register and QCRA should be fully reviewed to ensure that all issues are 
captured, costed and assessed. The QCRA risk allowance figures can then be updated. 

 Separate identification of any contingency which has been included in these figures to ensure that 
allowances are not compounded. 

8.1.4 Safeguard Estimate 

It is our opinion that the additional 15% safeguard estimate which has been added to the overall cost estimate in 
order to make allowance for Brexit and possible market uncertainty should not be included as a blanket 
increment. Rather, these items should be detailed and included in the risk register. This would therefore ensure 
that there is more clarity on the number and value of the project risks and the QCRA outputs that inform the risk 
allowance value will be more representative than currently.  Jacobs also note that some aspects of the 
safeguard estimate do appear to be addressed within the current QCRA and hence that combining the existing 
15% risk allowance with an additional 15% safeguard estimate on total project costs is unduly conservative.   

  



The Upper Orwell Crossings Project Review 

 

 

28th September 2018 – Final 26 

 

8.2 Items for Consideration to Reduce the Cost of the Project 

 

The Jacobs technical review (Appendix A) identified ways to reduce the project costs which are summarised in 
Section 3.4 along with the potential concerns or issues associated with each one. In addition, Section 3 also 
includes details of cost reduction options which have been identified and costed by the SCC project team.  

The opportunities identified for cost reduction include amendments to the project scope (such as removal of 
Crossings B and C) as well as changes to the design concepts.  

Whilst crossings B and C are included in the original OBC, they can potentially be separated from Crossing A.  
Jacobs has made an estimate of the indicative overall cost of each crossing by apportioning costs such as 
Utility Impacts and design fees across all three Crossings. Some reduction in costs on these smaller Crossings 
are possible but relatively small. More is to be gained by considering whether these bridges can be delayed or 
omitted. It should be noted however that if these bridges are separated out and constructed at a later date, then 
their costs are likely to increase to allow for inflation, design, planning, additional preliminaries etc. 

Should Crossings B and C be delayed or removed from the scheme, further consideration will be required to 
ensure that the pedestrian and cycle provision is safe and accessible depending on which Crossing A option is 
selected (Crossing A will be the only route available). Items which will impact the safety and accessibility include 
the width of the provisions and gradients.  

Table 12 below provides a summary of the options identified to reduce the cost of the project including 
combinations of the individual items where appropriate. The changes considered to the design concepts and 
presented below will, in general, require some compromise for either land, stakeholder acceptance or 
accessibility.  The table provides the indicative total cost variance for each option when compared to the current 
RIBA2 design as well as the associated risks and issues.  

Table 12 also includes a column which indicates the cost of each option including the 15% safeguard 
allowance. This has been included for consideration until the risk register and risk allowances can be amended 
to include items for Brexit, market uncertainty etc. It should be noted that this 15% safeguard allowance has 
been applied to the overall project cost and is therefore applied differently to the -10% to +20% confidence 
factor which applies to the net/construction costs only. 
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Option Description Indicative cost 
variance from 
RIBA2 three 
crossings (current 
proposals)  

Total Estimated 
Cost excluding the 
15% safeguard 
estimate 
(including incurred 
and future costs) 

Total Estimated 
Cost including the 
15% safeguard 
estimate 
(including incurred 
and future costs) 

Risks / Impact of Cost Reduction 

1 RIBA 2 A, B & C (three 
crossings) 

 £          -     £ 122.303m   £ 140.648m Current RIBA2 design (three crossings) 

2 RIBA 2 A, B & C (three 
crossings) + eastern landing 
junction saving 

 £ 0.75m   £ 121.553m   £ 139.785m  This change to the eastern landing is proposed for all options (so will 
become part of the current design) 

 Option combinations that may be deliverable – note that all would require additional design 

3 RIBA 2 A, B & C (three 
crossings) + eastern landing 
junction saving and new 
western alignment 

 £ 10.750m   £ 111.553m   £ 128.285m  Further work would be required to understand specific local impacts 
on western side  

4 RIBA 2 A, B & C (three 
crossings) + eastern landing 
junction saving, new western 
alignment and reduced 
bridge gradient  

 £ 13.320m   £ 108.983m   £ 125.330m  Further work would be required to understand specific local impacts 
on western side 

 Alternative options for access to ABP east bank would be required. 
The cost for this is currently not included.  

 Reduced gradient likely to require more frequent bridge opening for 
maritime traffic (delay for road traffic) 
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Option Description Indicative cost 
variance from 
RIBA2 three 
crossings (current 
proposals)  

Total Estimated 
Cost excluding the 
15% safeguard 
estimate 
(including incurred 
and future costs) 

Total Estimated 
Cost including the 
15% safeguard 
estimate 
(including incurred 
and future costs) 

Risks / Impact of Cost Reduction 

5 RIBA 2 A and B (two 
crossings) with eastern 
junction change, new western 
alignment & reduced bridge 
gradient (As Option 4 with 
Crossing C removed from the 
scheme) 

 £ 15.320m   £ 106.233m   £ 122.167m  Further work would be required to understand specific local impacts 
on western side 

 Alternative options for access to ABP east bank would be required  

 Reduced gradient likely to require more frequent bridge opening for 
maritime traffic (delay for road traffic). 

 No work to Crossing C may create ABP and other stakeholder 
objection. Island site accessibility limited. 

 This option includes the maximum option savings but could be 
adjusted to provide the range of schemes indicated in options 2 
and 3 above. 

6 RIBA2 Crossing A only with 
eastern landing/junction 
change (As Option 2 with 
Crossings B and C removed 
from the scheme) 

 £15.750m   £ 106.553m   £ 122.535m   Potential ABP and other stakeholder objection. 

 Island site development is not enabled.  

 Island site accessibility limited. 

 Sustainable access across Bridge A is undesirable due to the 
bridge gradient. Alternative access for pedestrians and cyclists 
would be via existing (substantially longer) routes. 

7 RIBA2 Crossing A with 
eastern landing junction 
change + reduced bridge 
gradient 

 £ 18.320m   £ 103.983m   £ 119.580m  Potential ABP and other stakeholder objection  

 Island site development is not enabled.  

 Island site accessibility limited. 

 Alternative options for access to ABP east bank would be required   

 Reduced gradient likely to require more frequent bridge opening for 
maritime traffic (delay for road traffic). 

8 RIBA2 Crossing A with 
eastern landing change + 
new western alignment and 

 £ 28.320m   £ 93.983m   £108.080m  Further work would be required to understand specific local impacts 
on western side 
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Option Description Indicative cost 
variance from 
RIBA2 three 
crossings (current 
proposals)  

Total Estimated 
Cost excluding the 
15% safeguard 
estimate 
(including incurred 
and future costs) 

Total Estimated 
Cost including the 
15% safeguard 
estimate 
(including incurred 
and future costs) 

Risks / Impact of Cost Reduction 

reduced bridge gradient (As 
Option 4 with Crossings B 
and C removed from the 
scheme) 

 Alternative options for access to ABP east bank would be required   

 Reduced gradient likely to require more frequent bridge opening for 
maritime traffic (delay for road traffic). 

 Potential ABP and other stakeholder objection. 

 Island site development is not enabled.  

 Island site accessibility limited. 

9 Do Minimum A + B and C, 
(three crossings) with eastern 
landing junction 

 £ 10.750m   £ 111.553m   £ 128.285m   Bridge perceived as lower quality 

 reduced pedestrian/cycle facilities may be seen as undesirable or 
unsafe for dual use 

 Additional cost and time required for developing the design of the 
Do Minimum 

 There is a funding and planning approval risk due to the minimal 
provision for sustainable access. 

10 Do Minimum A + B and C 
(three crossings) with eastern 
landing junction + revised 
western alignment 

 £ 20.750m   £ 101.553m   £ 116.785m  Bridge perceived as lower quality 

 reduced pedestrian/cycle facilities may be seen as undesirable or 
unsafe for dual use 

 Further work would be required to understand specific local impacts 
on western side 

 Additional cost and time required for developing the design of the 
Do Minimum 

 There is a funding and planning approval risk due to the minimal 
provision for sustainable access. 

11 Do Minimum A + B and C 
(three crossings) with eastern 
landing junction + new 

 £ 23.320m   £   98.983m   £ 113.830m  Bridge perceived as lower quality 

 reduced pedestrian/cycle facilities may be seen as undesirable or 
unsafe for dual use 
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Option Description Indicative cost 
variance from 
RIBA2 three 
crossings (current 
proposals)  

Total Estimated 
Cost excluding the 
15% safeguard 
estimate 
(including incurred 
and future costs) 

Total Estimated 
Cost including the 
15% safeguard 
estimate 
(including incurred 
and future costs) 

Risks / Impact of Cost Reduction 

alignment and reduced 
bridge gradient 

 Revised alignment impacts on residential properties on the 
Western side. Replacement accommodation would be required 

 Alternative options for access to ABP east bank would be required  

 Reduced gradient likely to require more frequent bridge opening for 
maritime traffic (delay for road traffic). 

 Additional cost and time required for developing the design of the 
Do Minimum 

 There is a funding and planning approval risk due to the minimal 
provision for sustainable access. 

12 Do Minimum A + B (two 
crossings) with eastern 
landing junction + new 
western alignment and 
reduced bridge gradient (As 
Option 11 with Crossing C 
removed from the scheme) 

 £ 25.320m   £    96.983m   £ 111.530m  Bridge perceived as lower quality 

 reduced pedestrian/cycle facilities may be seen as undesirable or 
unsafe for dual use 

 Revised alignment impacts on residential properties on the 
Western side. Replacement accommodation would be required 

 Alternative options for access to ABP east bank would be required  

 Reduced gradient likely to require more frequent bridge opening for 
maritime traffic (delay for road traffic). 

 No work to Crossing C may create ABP and other stakeholder 
objection. Island site accessibility limited. 

 Additional cost and time required for developing the design of the 
Do Minimum 

 There is a funding and planning approval risk due to the minimal 
provision for sustainable access. 

13 Do Minimum A with eastern 
landing junction, new western 
alignment and reduced 

 £ 38.320m   £ 83.983m   £ 96.580m  Bridge perceived as lower quality 
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Option Description Indicative cost 
variance from 
RIBA2 three 
crossings (current 
proposals)  

Total Estimated 
Cost excluding the 
15% safeguard 
estimate 
(including incurred 
and future costs) 

Total Estimated 
Cost including the 
15% safeguard 
estimate 
(including incurred 
and future costs) 

Risks / Impact of Cost Reduction 

bridge gradient (As Option 11 
with Crossings B and C 
removed from the scheme) 

 reduced pedestrian/cycle facilities may be seen as undesirable or 
unsafe for dual use 

 Revised alignment impacts on residential properties on the 
Western side. Replacement accommodation would be required 

 Alternative options for access to ABP east bank would be required  

 Reduced gradient likely to require more frequent bridge opening for 
maritime traffic (delay for road traffic). 

 Potential ABP and other stakeholder objection. 

 Island site development is not enabled.  

 Island site accessibility limited. 

 Additional cost and time required for developing the design of the 
Do Minimum 

 There is a funding and planning approval risk due to the minimal 
provision for sustainable access. 

Table 12:  Summary of identified Cost Saving Options
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We note that application of any of these possible cost savings will change the Project as it is currently proposed 
and its impacts on land and key stakeholders. Decisions to include any of these changes will require careful 
consideration before implementation. Consultation with DfT is recommended if the project scope is substantially 
changed. 

8.3 Other Non-Quantifiable Opportunities 

 

We have reviewed the construction methodology prepared by Kier Infrastructure. The proposals are essentially 
sound and represent a practical approach which is buildable.  When a Contractor has been selected, various 
options may be available for reducing cost and construction programme but that will be very dependent on the 
chosen methodology of the selected contractor, and in particular the use of marine plant, versus use of 
extensive temporary works.  

The current procurement route is to source a contractor at an early stage and then develop the final design and 
construction methodology together with the SCC project and design team (Early Contractor Involvement). This 
approach is intended to allow the design to be tailored where possible to the Contractor’s preferred construction 
methodology, which should offer ether cost or programme savings. We note that this procurement route is 
reliant on setting a Budget to incentivize the Contractor. Ensuring that this is accurately and appropriately 
determined is critical to the success of the project. 

 

 



The Upper Orwell Crossings Project Review 

 

 

28th September 2018 – Final 

Appendix A. Technical Review Paper 

 



TUOC TECHNICAL REVIEW PAPER  
FINAL 

 

28th September 2018 - FINAL 1 

Technical Review Paper 

1.1 Introduction 

This section of the report presents a review of the technical information that has been made available for the 

current scheme including the enhancements proposed to Crossing A by Foster+Partners. The review looks at 

each of the three bridge crossings in turn. 

1.2 Crossing A 

1.2.1 Description 

Crossing A is the principal component of the scheme and links Holywells Road, at the east end, to the 
roundabout junction of Hawes Street, Virginia Street, Rapier Street, Wherstead Road, at the west end, providing 
a link for vehicle, cyclists and pedestrians.  The road links on either side of the bridge which connect to the 
existing network are severely constrained for both horizontal and vertical alignments by local development and 
infrastructure such as Network Rail sidings, port and commercial access requirements. These constraints 
necessitate work to adjust the levels on the existing network in order to tie-in. 

The overall structure is approximately 770m long including approach embankments with approximately 450m of 
viaduct, with typical spans of 40-50m. To provide navigation access to the Ipswich Wet Dock the viaduct 
includes an opening span with a total length of 86m. This allows unrestricted height access for vessels and 
provides a 20m wide navigation channel. The viaduct also crosses Cliff Road and an Associated British Ports 
access road on the eastern side and Network Rail sidings on the western side. Each of these provide 
constraints in terms of required clearances and the location of pier foundations. 

The viaduct features a composite ladder beam deck (steel beams supporting a concrete slab) supported by 
steel trees (an arrangement of 4 inclined steel columns) located on reinforced concrete piers founded on a pile 
cap and piles, with the pile cap located within the river bed, to provide minimal obstruction to river flows. 

The highway cross section consists a 7.3m wide single carriageway, a 3.5m wide unsegregated pedestrian / 
cycleway to the north and a 2.5m wide pedestrian footway to the south. This gives a total width including 
parapets of 14.3m. The new highway will have a speed limit of 30mph and rise at a maximum gradient of 6%. 

 

1.2.2 Design Development 

The design presented above (Section 1.2.1) is known as the RIBA stage 2 (Concept) design. In order to meet 
an aspiration that the design be of high aesthetic quality befitting the town centre location Foster & Partners 
were appointed to contribute to the design development process. The RIBA 2 design is the result of that 
collaboration, with the steel tree piers being the most visible aspect of that work. The design team has also 
previously developed a ‘Do Minimum’ option design to benchmark the project cost. The Do Minimum option has 
a deck width of 11.4m encompassing a 7.3m wide single carriageway, and a 3.5m wide unsegregated 
pedestrian / cycleway, as shown below. The deck for the base design is supported on full height concrete piers, 
with no steel tree piers. 

 

1.2.3 Design Commentary 

The next stage of the planned design development is classified as RIBA stage 3 (Outline Design), and it is 
understood that the SCC design team have identified a number of items to be considered in more detail to 
confirm their practicality.  

The following are comments by the Jacobs design team with respect to the current design, made as 
independent reviewers and acknowledging that these are aspects that the design team may already be planning 
to address at the next stage. It is worth noting that the current level of design is more detailed than would 
normally be expected at the concept stage. 
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Bridge vertical profile 

It is understood that the philosophy behind the RIBA 2 design is to maximise the gradient (6%) in order that the 
bridge deck will be a high as practically possible at the crossing of the shipping channel. The intent is that this 
will minimise the number of occasions when the bridge will need to open to shipping and thus obstruct the use 
of the crossing by vehicles, cyclists and pedestrians. From the discussions with the project team work is 
ongoing to more clearly define the relationship between vessel heights and the requirements for bridge opening, 
and hence the impact on highway traffic flows. 

Maximum gradients of 6% are considered relatively arduous for some pedestrian and cyclist users. Jacobs 
would therefore question the attractiveness of Bridge A for non-vehicular traffic, particularly if an alternative low 
level route is available via Bridges B and C (although we note that during tidal free flow, used to refresh the wet 
dock, crossing C is inaccessible to pedestrians or cyclists for approximately 2 hours twice a day).   

 

The opening span 

The opening span represents additional complexity. Given that it is located within the viaduct, remote from the 
river banks, there are concerns regarding robustness of power provision and support to operating systems, how 
the bridge operation will be overseen including possible requirements for direct observation of the moving span 
by the operators (although discussion of possible remote viewing/operation is currently underway), emergency 
procedures in the event of equipment failure, and maintenance provisions including the need for future 
replacement of mechanical parts, such as the slewing bearing.  

It is believed that the design team have adopted a balanced swing span on the basis that this reduced eccentric 
load effects on the main slewing bearing, and thus reduces stresses on this key mechanical item. The 
disadvantage is that this leads to a relatively long moving span which is an expensive form of deck construction 
and may be susceptible to displacements under environmental load conditions that complicate the operation.  

Tree Piers 

The tree piers give rise to a distinctive form for the crossing and if incorporated into the final design will be 
significant in giving the bridge an identity closely associated with Ipswich. They do however provide additional 
complexity to the structure and hence potentially additional cost. A potential advantage of the trees is that they 
reduce the effective span of the deck between the piers, but they also complicate the articulation of the deck 
and its ability to respond to changes in traffic and thermal loadings. Provision of suitable bearings and 
allowance for future bearing replacement is considered to be a particular challenge. The alternative being the 
provision of additional joints in the deck with movement joints at deck level, which add additional maintenance 
requirements. The manufacture of the nodal point at the top of the concrete pier will be complex and installation 
of the trees complicates pier erection.  

Vessel Impact 

Whilst we appreciate that the navigation channel manages impact on the piers / trees by the location of the 
fenders, the tree members are relatively thin and therefore potentially more susceptible to accidental impact 
damage from errant vessels than the main deck or concrete piers. Similarly, the moving section of the deck is 
susceptible to impact damage when open to allow shipping traffic. To deal with both issues requires provision of 
sufficiently robust vessel protection measures to clearly define the navigation channel and to prevent accidental 
collisions with the structure. 

Costs 

Costs are discussed in more detail in Section 4 of the main report and in the cost review report. The indicative 
difference between the Do Minimum design and the RIBA 2 design are summarised below: 

 

Bridge Option Do Minimum Design  RIBA 2  

Indicative Net Cost [£m] 44.4 52.1 

Indicative Total cost [£m] 92.4 102.2 

 

There are some approximations in the quoted numbers, and it is considered that additional design development 
has occurred with the RIBA 2 design that if it were applied to the Do Minimum design would result in some 
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changes to the quoted costs. Nevertheless, this does indicate a premium in the order of £10m total cost for the 
RIBA 2 design.  

1.2.4 Recommendations 

Design Basis 

No formal Design Basis document or Approval in Principle has yet been developed for the scheme. Given that 
Bridge A is a non-standard highway structure and of significant scale Jacobs would have expected a design 
basis document to have been produced early in the design stage to act as a clear reference, to establish design 
philosophy, and to define items such as required carriageway width, navigation clearance requirements, and 
outline requirements for dealing with the contaminated river bed. 

Agreed navigation requirements 

It is suggested that the project team develop a clear understanding of the interaction between crossing height, 
navigation clearance to the swing span when not open to shipping, and the likely frequency of opening, with 
consequent impact on highway traffic flow. It is understood that a survey of vessel heights has recently been 
undertaken. Developing a good understanding of the interaction between crossing height and requirements for 
operation of the Crossing A swing span allows a rational decision to be taken with respect to setting the 
crossing height – see ‘revised vertical profile’, below. 

The location of Crossing A with respect to the Prince Phillip Lock is likely to result in the need for operational 
interaction between the Crossing A swing span and the lock. It is recommended that early discussions with the 
port operator are undertaken to understand whether this impacts the predicted duration and frequency of 
opening of the Crossing A swing span. 

Revised vertical profile 

The current vertical alignment features gradients of up to 6%. Based on the outcomes of the navigation study it 
is recommended that a less steep profile, perhaps with gradient of around 4% is developed. This potentially 
makes the crossing more attractive to pedestrians and cyclists and offers some cost reduction, with a possible 
small increase in number and duration of swing bridge opening events. 

 

1.2.5 Potential cost saving measures 

Deck width 

In general terms reduction in deck width gives a proportional saving in net costs due to reduced material and 
reduced loads on the foundations. Jacobs view is that that the level of likely use by non-motorised users does 
not necessarily justify the provision of the 2.5m wide pedestrian footway to the south adopted in the RIBA 2 
design, however we have no visibility of the predicted usage. The Do Minimum option deck design may be 
considered sufficient depending on predicted usage and subject to the gradient / vertical profile of the bridge. 

Based on a simple pro-rate assessment of cost a conservative indicative saving is £1.6m.  

Revised vertical profile 

Subject to the outcomes of a navigation requirements study it is considered that reducing the height of the 
crossing mid-river can offer a small saving, through reduced height piers and reduced foundation requirements. 
Although the benefit in absolute cost terms is considered relatively small, there is also an important user benefit 
in making the bridge more accessible to pedestrian and cycle traffic.  

Optimised structure 

From discussions with the project team it is apparent that some optimisation of the design has occurred during 
the development of the RIBA 2 design. It is however the view of Jacobs that further optimisation (and may well 
be the intent of the project team during the next phase) is possible. The current design adopts a steel ladder 
beam deck with both longitudinal and transverse members formed of rectangular hollow sections. This is not 
common for this form of construction and the adoption of ‘I’ section beams as per industry practice would result 
in reduced steel weight and simpler connection details.  

The trees give a distinctive feature but are considered to add cost and complexity to the crossing. If the trees 
are to be retained it is suggested that they be reduced in number and retained only close to the mid-point of the 
crossing. 
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The current drawings and construction method report indicate pile caps formed within the river bed, thus 
necessitating the need for cofferdams and the removal of contaminated material. Alternative forms of foundation 
should be considered including the use of precast pilecaps and monopiles, integrated directly into circular 
columns. These solutions offer the potential of reduced material and simpler and faster construction. Such 
considerations are closely related to the contractor’s expertise and equipment for working in marine conditions. 

Adopt the Do Minimum Design in lieu of the RIBA 2 design 

If the reduction in deck width and the removal of the trees postulated above are deemed acceptable then 
effectively the Do Minimum design option could be adopted. Although the do minimum option was conceived as 
having minimal aesthetic input that does not need to be the case. Careful detailing of the structure, for example 
in the surface finish and cross-section of the concrete piers, can result in a quality structure without significant 
impact on overall cost. 

Revised vertical profile and access at east end 

The current RIBA 2 vertical profile provides sufficient headroom to clear both the ABP access road and Cliff 
Road before meeting Holywells Road. At present the proposed junction with Holywells Road is a roundabout. 
To provide the necessary vertical clearance at Cliff Road it has been necessary to raise the entire roundabout 
area above existing ground level, which increases the cost of land, service diversions and engineering material 
required for fill, embankments and retaining walls.  

It is understood that the project team have identified a number of possibilities around reducing the vertical 
profile, replacing the roundabout with a signalised junction and providing alternative access for Cliff Road. The 
extent of cost saving depends on a number of variants. While it is recognised that this revised option requires 
greater flexibility from stakeholders to accept compromise, it is considered worthwhile that the project team 
progresses this option, as a variant to the current RIBA 2 scheme. 

1.2.6 Similar example projects 

Attached to this report are examples of two relatively recent projects that demonstrate certain aspects that may 
be applied to The Upper Orwell Crossings. Both have been procured via conventional design and build routes 
with the Clackmannanshire Bridge showing that such a procurement route does not preclude the development 
of an aesthetically pleasing design solution. This is also combined with cost effective construction techniques. 
The Sheppey Crossing is an example of a steel/concrete composite bridge with the design optimised for the site 
constraints and construction methods. 

It should be noted that in both cases the unit cost of construction is significantly less than the current estimates 
for Crossing A, however they do not have an opening span and are not in urban areas.   

 

1.3 Crossing B 

1.3.1 General 

Two options have been developed for Crossing B: an opening solution to provide navigation with unrestricted 
headroom; and a fixed bridge which will prevent navigation for the majority of vessels along the New Cut 
beyond Felaw Street. Both options would provide access for vehicle traffic and for pedestrians and cyclists 
between New Cut West and the “Island Site” located within the centre of Ipswich Wet Dock.  

Construction of the bridge will facilitate redevelopment of the Island Site by Associated British Ports (ABP), 
Current access to the Island site is via Stoke Quay but this is judged undesirable to support the future traffic to 
be generated by the redevelopment. A master plan for redevelopment of the island site is currently being 
developed by ABP. The plan has not been reviewed by Jacobs, but it is understood to for a mixed-use 
redevelopment which is different in emphasis form the development of the island site as a high-tech hub 
envisaged when the Outline Business Case was submitted for funding. At this time limited work has been done 
to develop either option, and the intent is that public’s view be sought at the next consultation phase on the 
need for an opening or fixed crossing. 

The highway cross section for both options will consist of a 7.3m carriageway with a 3.5m wide combined 
pedestrian and cycleway located on either side to connect into existing and planned pedestrian and cycleway 
routes. The proposed speed limit is 30 mph. 
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1.3.2 Fixed Option 

At present the fixed option consists of a 50m single span post-tensioned reinforced concrete voided deck. The 
span has been selected to be sufficient to cross the New Cut and to have the bridge foundations located behind 
the existing river walls, thus minimising any impact on the walls and avoiding disruption of contaminated 
material in the bed of the New Cut. 

The new tidal barrier to the south of the New Cut provides 1:300yr downstream flood protection which will 
reduce the flood risk however the bridge soffit would still be within the flood level determined by the flood walls.  
Information of the revised fluvial flooding event is unknown.  The Environment Agency is aware of proposed 
designs and requires the structure to take impact associated with debris. 
 

1.3.3 Opening Option 

The opening option is by necessity more complex than the fixed option. The crossing comprises two spans: a 
fixed steel/concrete composite deck span 24.7m long; and a 23m long lifting span consisting of two steel box 
girders supporting cantilever walkways. The lifting span is positioned on the eastern side of the New Cut over 
the deeper part of the channel. 

The adopted option for the opening span is a single leaf bascule bridge with a overhead lifting arms and 
counterweight. This option is considered by the project team to be an economically advantageous solution that 
minimises the size of the central pier required within the river and keeps the operating machinery clear of the 
water. Positioning the eastern abutment within the river reduces the span length, and minimises impacts on the 
existing eastern river wall which is currently showing signs of distress 

The inclusion of the moving span, including the need to raise the span during flood events, complicates the 
provision of integral flood defence measures and the project team acknowledge that at the end of RIBA stage 2 
this remains an outstanding item requiring further design development.  

As a moving bridge a mechanical and electrical control building is required. At the present this is envisaged to 
be a 2-storey structure, with a plant room on the ground floor and the bridge controls on the first floor. The 
building will be located on the island. The project team recognise that further development of this design is 
required. 

1.3.4 Design Commentary 

Design development 
It is noted that the extent of design development for Crossing B is less complete than for Crossing A. This does 
however reflect that the capital cost of this crossing is significantly less than for Crossing A. the lack of design 
development is most apparent in the context of the integration of crossing B with the flood defence 
requirements, and the development of control tower options for the opening variant. 

 
Costs 

Costs are discussed in more detail in the Cost review report. The indicative difference between the opening and 
fixed design are summarised below: 

 

Bridge Option Fixed  Opening  

Indicative Net Cost [£m] 4.0 5.4 

Indicative Total cost [£m] 11.4 13.6 

 

Whilst there are some uncertainties with the allocation of general costs across the three crossing elements, the 

table suggest that the opening span commands a premium of approximately £2m. Given some of the 

outstanding design issues and the inherent complexity of an opening span this difference is less than Jacobs 

would expect. 
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1.3.5 Recommendations 

 

Vertical Profile 
It is noted that the soffit of the fixed option (and it is assumed that the same applies to the opening option) is 
within the 1 in 100 year flood event. It is no clear whether this has been agreed with the Environment Agency, 
and in general terms is regarded as not satisfactory. Jacobs recognise that the existing infrastructure on the 
western side offers constrains to the vertical profile, but suggest that at RIBA 3 stage effort be made to lift the 
soffit clear of flood levels. 

Integration of Crossing B with flood defence requirements 

Particularly for the opening option the lack of a current viable solution represents design and approval risk and 
should be progressed as an early RIBA stage 3 activity. 

Control Building 

The control philosophy for Crossing B needs to be developed further including consideration of integrating 
operations with Crossing A into a single building, and/or integration in to ABP’s facilities for operation of Prince 
Phillip Lock. 

Estimating uncertainty 

Given that there is additional work to do to define the engineering solutions, particularly with respect to the 
opening bridge option, it is considered that a proportionally higher cost uncertainty applies to this structure, 
while noting that overall it remains a relatively small part of the overall scheme. 

1.3.6 Potential cost saving measures 

 

Reduction in deck width 
The current RIBA 2 scheme has two 3.5m combined footway/cycleways. Jacobs would question whether this is 
strictly necessary and suggest that the omission of one footway will lead to a largely proportional reduction in a 
number of cost elements.  

 

 

Omission of Opening span 

 
Due to increased complexity, the opening span is more expensive than the fixed span. The current limit of 
navigation along the New Cut is Bridge Street, approximately 400m further upstream from the Crossing B 
location. Apart for a small number of moorings there are no specific marine destinations along this stretch of the 
river. Adoption of the fixed span is therefore recommended, subject to the agreement with the relevant 
authorities. 

 

Omission or phased provision of Crossing B 
The Island site already has vehicular access at the north end. While this is not wholly satisfactory this might 
provide an interim solution until the development becomes more fully defined or established. It is also noted that 
the main beneficiary of Crossing B is ABP as owner of the island development site. The main benefits of the 
overall Upper Orwell Crossings scheme accrues from Crossing A, and therefore the council may wish to seek 
alternative funding sources for this aspect of the project. 

 

1.4 Crossing C 

1.4.1 Description 

 
Crossing C is the existing swing bridge crossing of the Prince Philip Dock which is to be retained, refurbished 
and enhanced to provide pedestrian and emergency access to the island from Ship Launch Road. It is 
understood that scope of works includes the following: 
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• Removal and off-site repair of the bridge superstructure.  

• Undertaking extensive modifications of the existing deck plate, and deck construction, to realise the 
F&P architectural design intent.  

• Inspection and refurbishment of the mechanical and electrical systems including renewal of the drive 
mechanisms and hydraulics which are approaching the end of their serviceable life.  

• landscaping works to the bridge approaches,  

• Modification of the bridge parapets to meet current standards.  

• Installation of new feature lighting across the deck to provide lighting to the proposed combined footway 
and cycleway.  

Crossing C has the smallest capital value of the three elements of the Upper Orwell Crossings project and as 

such is considered only briefly in this report. 

 

1.4.2 Design Commentary 

Design intent 
It is noted that the proposed refurbishment scheme is a high-quality scheme including landscaping works and 
the substantial rebuilding of the deck to improve the user experience. It is considered that this is adding cost to 
the scheme, though it is also noted that the removal and rebuilding of the deck is likely to address the typical 
uncertainties that arise when seeking to repair old structures in-situ. 

1.4.3 Potential cost saving measures 

It is suggested that the scope of works be critically reviewed in terms of minimum requirements to give a safe 
and functional crossing. 

As for Crossing B delayed implementation of Crossing C until the development has been progressed may be 
possible. 
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Clackmannanshire Bridge 

 

Scheme Overview 

The Clackmannanshire Bridge crosses the Firth 
of Forth and was constructed as part of a £120 
million scheme to construct a 6.4km route to act 
as a relief road to Kincardine. 

Structure Overview 

The bridge is 1.188km long and carries a three-
lane carriageway. It comprises 26 spans with 
lengths ranging from 36m to 65m, and sits on 
single circular columns. The central 65m span 
provides a navigation channel 60m wide and 
9.2m above high tide. The site phase for the 
bridge lasted from June 2006 to August 2008.  

Superstructure 

The deck has a total width of 17.5m and depth of 2.8m. It is a three-cell concrete box girder with doubly-
curved soffit, with the main vertical webs at 4m centres. Slabs are typically 225mm thick and webs 
400mm thick. The deck is partially prestressed using external prestressing cables throughout, with the 
continuity cables sized so that the section is fully compressed under the long-term permanent loads. 
Launching cables were sized to impose an average axial stress on the section of around half that which 
would be required to achieve full compression.  

Substructure 

The deck sits on 3.75m diameter circular piers, typically supported on a single 3m diameter bored cast 
in situ pile. The underlying geology is layers of sandstone and mudstone. Piles were designed to carry 
vertical load by socket action in the rock, with the load carried by a combination of skin friction and end 
bearing. Typical piers have one guided bearing and one free bearing, with the four central piers having 
fixed bearings.  

Construction 

Piling in the Firth of Forth was carried out using a sea-going jack-up barge. Pile casings were driven by 
vibration, and then the piles drilled with reverse-circulation tools under water. The reinforcement cage 
could then be placed, and the concrete pour carried out. Cycle time for construction of each pile was 3 
to 5 days. The pile casings were used as cofferdams for construction of the pier shafts. 

 

The bridge deck was incrementally launched from the north side of the firth. It was constructed in 45m 
long units on a two-week cycle. Each unit was cast in four lengths, comprising three 11m lengths of the 
span and a 12m long pier section. The 11m lengths were cast in two sections, with the webs and bottom 
slab as the first pour, and the top slab as a second pour. The pier section, containing a diaphragm and 
the prestressing anchorages, was cast as a single pour. The launching nose was a 35m long, twin-plate 
girder which was attached to the front of the deck with prestressing bars. Launching was by two 600t 
capacity pushing jacks at the rear of the deck. Three temporary piers were constructed to ensure the 
maximum span during launching was no greater than 45m.  

Figure 1 Clackmannanshire Bridge 
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New Sheppey Crossing 

 

Scheme Overview 

The New Sheppey crossing was constructed 
as part of the £100 million A249 Iwade bypass 
to Queensborough improvement scheme, to 
improve transport links between the Isle of 
Sheppey and mainland Kent. The 5.6km long 
route includes the new fixed, high-level 
crossing of the Swale, reducing congestion at 
the existing vertical lift bridge.  

A 30-year DBFO contract for the scheme was 
awarded in February 2004, with the bulk of 
construction work on the crossing completed 
between June 2004 and summer 2006.  

Structure Overview 

The fixed road bridge carries 4 lanes of traffic, 
two in each direction, and provides a 
clearance of 29m above high water level. The 
19 spans vary in length from 44m at each abutment, to the central navigation span of 92.5m. The bridge 
deck is 1.27km long and supported on 2 abutments and 36 columns. There are 18 pier bases, 13 on 
land and 5 within the Swale. The viaduct is of composite steel and concrete construction. 

Superstructure 

The 22.4m wide deck comprises 4 plate girders at spacings of 5.5m, with cross girders provided at 
typical spacings of 3.5m. The concrete deck slab is generally 250mm thick, and sits on permanent 
participating precast concrete formwork, which spans longitudinally between cross girders. The main 
girders vary in height from 1.56m at the abutments, to 3m at the centre of the bridge. 

Substructure 

The ground conditions comprise alluvium, London Clay and Lambeth Beds. The bridge is supported on 
bored piled foundations at all intermediate piers and abutments, with piles acting in both skin friction 
and end-bearing in the London Clay. Pile diameters are typically 900mm and 1200mm. The main piers, 
either side of the central navigation channel, are founded directly onto the London Clay to provide 
resistance to ship impact. These were constructed within a permanent steel sheet-piled cofferdam. 
Permanent fixity is provided at these main piers. 

Construction 

Due to the limited construction corridor, spans over water, and plan and vertical geometry, the bridge 
steelwork was erected by launching. Approximately 1000t of temporary steelwork was used in the form 
of pier head frames and nose girders. The bridge steelwork was launched in 5 phases using low-friction 
PTFE pads, and pulled using strand jacks. As various phases of steelwork construction were completed, 
construction of the concrete deck slab started. A bespoke gantry was manufactured to lift and place the 
300mm wide precast concrete formwork planks into position, and also to lift reinforcement onto the 
deck. This gantry ran along the centre of the outer main girder top flanges. Deck pours were carried out 
in typical lengths of 35m. Construction of the concrete deck cantilevers followed on from the main deck 
pours and was carried out using a combination of a bespoke overhang-type system and a modular 
cantilever falsework system. 

Figure 1 New Sheppey Crossing  
Phil Pead 
(https://commons.wikimedia.org/wiki/File:Sheppey_Bridges.jpg#filelinks), 
https://creativecommons.org/licenses/by-sa/4.0/legalcode 
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Appendix B. Cost Summary Spreadsheet 



TUOC PRICING - RIBA 2 DESIGN JULY '18 - CONSTRUCTION COSTS - JACOBS ADJUSTED

CROSSING A CROSSING B CROSSING C

July'18 Opening Refurbishment 

of Existing Bridge

100 Preliminaries £13,854,506 £1,724,087 £557,003

100 Temporary Works £6,084,851 £502,227 £484,255

200 Site Clearance £432,153 £62,000 £49,650

300 Fencing and Gates £600,000 £68,000

400 Road Restraint Systems £1,289,750 £27,280

500 Drainage £886,755 £7,170

600 Earthworks £6,836,486 £61,106

700 Pavements £200,545 £13,539 £3,737

1100 Kerbs, Footways & Paved Areas £108,631 £9,009 £3,217

1200 Traffic Signs & Markings £14,927 £2,000

1300 Road Lighting £28,860 £11,100

1400 Electrical Works for Lighting £143,932 £8,118 £5,000

1600 Piling Works £2,437,996 £552,846

1700 Structural Concrete £2,277,101 £309,880 £4,368

1800 Steelwork for Structures £11,954,943 £988,500 £99,896

1900 Protection of Steelwork Against Corrosion £720,000 £72,000 £37,500

2000 Waterproofing £306,286 £11,490 £3,575

2100 Bridge Bearings £105,000

2200 Mechanical & Electrical Works £2,210,720 £580,000 £221,342

2300 Expansion Joints £30,000 £570

2400 Stonework £0

2500 Special Structures £1,401,150

2700 Accommodation Works £167,350 £410,000

3000 Landscape and Ecology £0 £2,325

TOTAL NETT COSTS £52,091,942 £5,423,247 £1,469,543

Total Nett Combined

Fee at 12.5% on Total Nett Combined Costs £6,511,493 £677,906 £183,693

Design - Temporary Works and Incidental £150,000 £50,000

STATS Allowance as at July '18 £2,649,428 £275,830 £74,742

Risk (see QRA P80 3/7/18) £4,664,527 £485,620 £131,589

Estimating Uncertainty P80 (4/7/18) £2,271,683 £236,503 £64,085

Total Costs (excluding Escalation) per bridge £68,339,073 £7,149,105 £1,923,652

Total Costs (excluding Escalation)

Escalation 13.37% £9,136,934 £955,835 £257,192

Design  £4,415,714 £459,716 £124,570

Environment mitigation £500,000 £163,200

Land £18,000,000 £4,322,263

Network Rail

Junctions £1,500,000 £500,000

Total Costs per bridge £101,891,721 £13,550,120 £2,305,414

TOTAL COST £117,747,255

£58,984,732

£77,411,830
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Construction Strategy / Buildability Review 

1. Introduction 

The Upper Orwell Crossings project comprises of three separate bridge crossings termed A, B and C. As can be 

seen from the graphic representation in Figure 1 below, Crossing A is the most substantial element of the project 

in terms of size and cost, therefore the key focus of the project review will be put on crossing A.   

 

   Figure 1: Scheme Overview 

Crossing A is a 770m single carriageway bridge between the A137 Wherstead Road and C26 Holywells Road, 

spanning the River Orwell. The bridge will consist of approximately 7 piers with 3/4 proposed in the river. The 

bridge will consist of an opening section in the deepest part of the river for navigation channel with 20m width as 

agreed with the Statutory Harbour Authority.  

The opening section of bridge A will be a swing span, of approximately 85m centred over a single pier in the 

middle of the river as illustrated above.  The bridge approach structure is formed in reinforced earth 

embankments. The approach spans are formed of trapezoidal twin box beams supported on bearings on leaf 

piers (Rectangular Piers). An in-situ concrete deck is formed on permanent shuttering with road finishes and 

vehicle restraint systems. The swing span is an orthotropic deck turning on a swing pier and two outer rest piers 

of the same design.  

Crossing B is a 50m span bridge from Felaw Street, spanning the New Cut and landing on the Island Site, following 

a south-west to north-east alignment. There are no significant savings to be made following the review of the 

construction methodology of Bridge B. It can be confirmed that the fixed bridge design will be substantially cheaper 

and quicker to construct than the opening bridge.  

Crossing C is a non-motorised users (NMU) bridge connecting the Island Site to Ship Launch Road. Similar to B, 

no significant savings to be made from the review of the construction methodology.  

This paper has been prepared in response to a request from Suffolk County Council for a review of the Upper 

Orwell Crossings project due to concerns of affordability. A key component of any proposed infrastructure project 

is the construction methodology as this will influence both the cost and programme. 
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2. Proposed Construction Methodology - Bridge A 

The current proposed construction methodology detailed in the TUOC Bridges A, B & C Construction Advice 

Report (Kier Infrastructure, June 2018) can be summarised as:  

• Installation of temporary works jetties from each river bank to the extent of the piers at the navigation 

span. The jetty will be constructed using a 160t crawler crane driving fenders piles and installing 

crossheads and deck panels to form the temporary structures.  

• The jetties will be used to construct a cofferdam using sheet piles and the bridge pier pilling foundation. 

Following the construction of the cofferdam, the dewatering system will be set up to keep the cofferdam 

dry and enable a more traditional construction methodology. 

• The pile cap will be install by excavating the river bed to a suitable layer (Underside of the pile cap) and 

the pile cap install using steel cage and shitter and concrete. 

• The pier construction will follow similar methodology to the pile cap utilising traditional methods of in-situ 

concrete and the cofferdam temporary work. 

• For approach spans, 160t lifting cranes will operate on temporary works jetty structures. The trapezoidal 

beams will be delivered by barge to be off-loaded from the jetty ends in the river navigation channel. On 

land cranes will assemble the bridge beams before being delivered by barge and transported along the 

temporary jetties. 

• The Cantilever beams will be erected on the outside of the combined boxes to be overlaid with precast 

soffit panels incorporating edge upstands. The deck will be cast inside in panels. 

 

The above methodology represents a practical solution with the majority of construction risk dealt with using robust 

temporary work and construction methods that have been tried and tested. The use of jetties will ensure the 

navigation channel is kept clear of construction activities as far as possible and any potential delays will have 

minimal impact on ongoing marine users. 

The methodology proposed will also limit the need for a specialist contractor, as the methodology will be familiar 

to more traditional / general contractors. 

The current proposed strategy for construction minimises marine specialist operations. This is reflected on the 

construction methodology proposed by Kier for the pricing and the buildability assessment. By focusing on 

minimising specialist activities, several marine innovative construction methods were not considered in favour of 

a more traditional form of construction which may offer less cost and programme benefits. Whilst this proposed 

approach can be reviewed as conservative, the excessive use of temporary works potentially contributes to 

programme duration and risk.  

The main reasons for not proposing the use of large marine plant within the context of the report was due to the 

need for dredging works that are likely to be necessary for use of such plant. It should be noted that dredging 

activities may disturb the contaminated river bed and the operation does risk dispersion; it would need to be 

managed by specialist contractor to ensure the risk is minimised and obtain regulatory approval. By comparison, 

the use of cofferdam and installation of complex temporary piles is likely to carry similar risks of dispersing and 

appropriate mitigations will have to be put in place.  

3. Bridge A Construction Methodology Alternatives 

A marine engineering specialist contractor may be able to offer potential alternatives that may offer saving of time, 

cost and risk compared to the traditional more conservative methodologies proposed. Noted below are alternative 

construction methods for consideration.  

Current Proposal - Temporary Works Jetties: Temporary works jetties will be installed from each river bank to 

the extent of the piers at the navigation spans. Installation will be carried by a 160T crawler crane driving piles 

and installing crossheads and deck panels ahead of it. The jetties will then provide a working platform to construct 

the Cofferdam, pilling and pier construction for the bridge. 
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Alternative for Consideration: Following targeted dredging, a jack up barge can be used as alternative to 

extended jetties on fender piles (see figure 2 below). The barge will offer a similar working platform and flexibility 

of positioning for specific tasks such as pilling and pier construction.  

 

Figure 2: Jack up barge capable of adjusting to tides to enable the construction of the piers and pilling activities. 

Current Proposal - Pile cap construction: The current method proposed involves piling, the driving of sheet 

piles to form cofferdams and the excavation of bed level material to form pile caps. This will involve significant 

disturbance and removal of potentially contaminated material. This carries an approvals risk around disturbance 

and disposal of the excavated material.  

Alternative for Consideration: Due to the limited width of the bridge (single lane carriageway), the use of 

monopole (see figure 3 below) transitioning directly into a circular column would be preferable as opposed to the 

traditional (proposed) pilling with pile cap. This alternative approach would remove the need for a pile cap and 

therefore the need for cofferdam construction for individual piers. The use of monopoles will have no impact on 

the aesthetic of the bridge and will provide a cleaner interface with the navigation channel. This is a technique 

that is heavily used in windfarm construction with a number of UK marine specialist contractors locally available.  

 

Figure 3: Monopile transition to bridge pier. 
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The monopile structure is a relatively simple design by which the bridge pier is supported by the monopole either 

directly or through a transition piece as illustrated above. The pile can be made from steel tube or bored concrete 

pile (cased concrete pile, with casing driven first).  This type of piles is heavily used in the offshore wind farm 

construction where the structures are subjected to large cyclic loading (something the centre opening pier is likely 

to be subject to). The diameter of monopole can be up to 6m which will ensure that the bridge can be supported 

adequately.  

Current Proposal - Bridge deck construction: The Kier methodology for the bridge spans is for heavy lifting 

cranes to operate on temporary works jetty structures. The trapezoidal beams will be delivered by barge to be off-

loaded from the jetty ends in the river navigation channel. This will ensure that all lifting operations are safe and 

stable to provide for accuracy of placement on bearings. Temporary use of the navigation channel for off-loading 

beams would be a day’s operation for each span. Liaison with ABP would be necessary sufficiently in advance of 

each operation. On land cranes will erect bridge beams, delivered by barge and transported along the temporary 

jetties, supported on designed temporary works crane mats. 

Installation of the Moving Span: The Kier methodology was to install the bridge bearing on the swing pier by 

use of a floating sheerlegs, of 600T lifting capacity. The whole opening span will be brought to site complete (at 

around 560T) and will be lifted into place with the sheerlegs (see figure 4 below). The sheerleg is an expensive 

process that could reduce the construction cost if it can be avoided. 

 

Figure 4: Sheer leg for erection of moving span 

Alternative for Consideration:  Bridge spans can be delivered fully constructed on a jack up barge or on a 

normal flat bottom barge (see figure 5) and a combination of jacking and ballasting used to position the deck 

directly on the piers. The concrete deck can be omitted to reduce lift weight. Concrete deck can then be added 

as precast slabs with in-situ stitches. The barge will limit the need for large cranes and complex temporary work 

(jetty structures). Which is likely to reduce the programme duration and risk. The risks associated with use of a 

jack up barge should be mitigated by the use of a specialist marine contractor familiar with the methodology.  

A further potential alternative construction method is to use incremental launching of the bridge deck (see figure 

6); however, the proposed alignment does not look practical for this approach but investigation by project team of 

alignment and construction space would confirm.  
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Figure 5: Bridge deck jacking from barge to reduce the need for large temporary work jetties and cranes  

 

Figure 6: Incremental bridge launch process 

4. Conclusion 

A specialist marine engineering contractor may be able to deliver the Crossing A bridge with a more effective 

marine engineering solution compared to those proposed by Kier Infrastructure.  

There are a number of unknown factors that require further investigation and assessment of site data in order to 

confirm alternative options. Data from the recent extensive site investigation and other sources will aid in 

understanding: 

o The extent of contamination of the river bed: The mitigations being proposed to manage the contamination 

from the river need to be adequate for the level and type of contamination. 

o The riverbed material and suitability of dredging: Review of marine plant to be used. How much of the 

river needs to be dredged and the extent of it 

o The size of the barge that can navigate the river and the lifting and working capacity available 

 

The option to dredge the river to enable access by a larger barge for construction is an alternative solution that 

could provide cost and programme savings.  
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The Upper Orwell Crossing Procurement and Contract Strategy 
Review 

1. Summary of Procurement and Contract Strategy Report 

The stated aim of the Upper Orwell Crossing Procurement and Contract Strategy Report (revision 3, June 

2018), referred to as “the report”, is to find a procurement route that; 

• Minimises the risk to the delivery costs 

• Optimises the delivery programme  

• Allows for innovation and value engineering  

• Maintains design flexibility 

1.1 Procurement Options 

The report considers three procurement options; 

• Traditional Procurement with Early Contractor Involvement 

• Design & Build 

• Two-Stage open book 

The report recommends an option which is described as “Two Stage Tendering with Early Contractor 

Involvement”.  

1.2 Contract Strategy 

The report also considers and compares contract strategies based on using separate contracts for Stage 1 

(NEC4 Professional Services) & Stage 2 (NEC4 Engineering and Construction Contract) or a single contract 

with an instruction to proceed mechanism to address the transition between the stages (NEC4 Engineering and 

Construction Contract with option X22).   

The report recommends the use of a single contract (NEC4 Engineering and Construction Contract) with 

optional clause X22 “Early Contractor Involvement”. 

1.3 Payment Mechanism 

The report also considers the various payment options that the NEC4 contract offers, including; 

• Option E: Cost reimbursable contract 

• Option C: Target contract with activity schedule 

• Option A: Priced contract with activity schedule 

The recommendation in the report is that Stage 1 should be undertaken using Option E (Cost reimbursable 

contract) and Stage 2 using Option C (Target contract with activity schedule).  The report recognises that 

additional Z-clause(s) would be required to facilitate the adoption of different payment mechanisms for Stages 1 

& 2 within a single contract. 

1.4 In summary 

Summary, the report recommends; 

• A Two-Stage Open Book tender process with Early Contractor Involvement 

• Use of the NEC4 Engineering and Construction Contract with option X22 (Early Contract Involvement) 

• Adoption of main option E (Cost reimbursable contract) for Stage 1 and main option C (Target contract 

with activity schedule) for Stage 2 

TUOC PROCUREMENT  STRATEGY REVIEW PAPER  WORKING DRAFT - CONF IDENT IAL 
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The report does not appear to have considered procuring the project as a programme of separate contracts.  

2. Employer Objectives 

Based on the report and our discussions with Suffolk we understand that the objectives for the procurement are 

as follows (priorities listed in no specific order); 

• Cost certainty 

• Maximise the benefit of Early Contractor Involvement in the planning process  

• Protect the project programme and achieve key dates associated with external funding 

• Retain involvement of Suffolk’s existing design team in the project  

Subject to the detailed comments below the strategy that is presented in the report represents a balanced 

approach to these objectives.  

3. OJEU Procurement Process 

An OJEU Notice (reference 2018/S 101-230134) was issued on 29 May 2018 inviting Contractors to prequalify 

for the tender on the basis of the strategy set out in the report.  The return date for the pre-qualification was 29 

June 2018.   The report suggests that there was an intention to issue Invitation to Submit Initial Tender 

documentations to the selected tenderers on 9 July 2018. 

The notice suggests that Suffolk County Council will negotiate the following matters: 

• Contract Data 

• Pain/Gain Mechanism for target cost 

• Incentivisation 

• Z Clauses 

• Construction Phase Insurance 

• Scope 

 

The fact that this notice has been published (and that the market will now have responded to the notice) will 

restrict the extent to which the strategy can be changed without there being the need to revisit the pre-

qualification phase.   

This review has not had the benefit of reviewing the pre-qualification documents.   

4. Comments on Procurement and Contract Strategy 

4.1 Procurement Options 

The report considers three possible procurement options; 

• Traditional procurement with Early Contractor Involvement 

• Design & Build 

• Two-Stage open book 

The report does not consider these addition new models of procurement.  The process recommended by the 

report appears similar to the familiar approach to Early Contractor Involvement used in the highways sector for 

some time.   

The Government Construction Strategy (2011) and “Construction 2025” (published in 2013) set out an objective 

to achieve savings in construction procurement of up to 20% through reform on procurement practice and 
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effecting behavioural & cultural change.  These documents promoted three new models of procurement.  In 

addition to Two-Stage Open Book these were; 

• Cost Led Procurement 

• Integrated Project Insurance  

These new models are set out in more detail in the Cabinet Office document “New Models of Construction 

Procurement” (2 July 2014).  In summary; 

• Cost Led Procurement – an integrated team is selected from an existing supply chain on their ability to 

work in a collaborative fashion.  The team is then challenged to develop a bid that will be within an 

affordable ceiling set by the employer. 

• Integrated Project Insurance – based on the adoption of a third party insurance policy to cover the risks 

associated with the project delivery.  This insurance would include all of the conventional insurances 

that the various parties would hold as well as covering cost overruns on the project above a pain-share 

threshold.  

• Two Stage Open Book – as described by the Cabinet Office the key to this is the supply chain 

collaboration as part of an integrated team that extends to include the Contractor, the consultant team 

and Tier 2 supply chain.  It also works best when used alongside more collaborative forms of contract 

such as partnering or alliance contracts.  

Wider supply chain collaboration is key to all of these procurement methods. In this respect the proposed route 

falls somewhat short of what is envisaged in the Cabinet Office documents and the more detailed guidance on 

two stage open book published by King’s College London.  

Trial projects suggest that savings of up to 20% may be achievable using the Two-Stage Open Book approach. 

Similar savings may also be achievable using both Cost Led Procurement or Integrated Project Insurance.  

These models also offer a greater degree of the cost certainty than the preferred Two-Stage Open Book 

approach.   

The option recommended in the report – described as Two-Stage Open Book with Early Contractor Involvement 

– is a balanced approach that reflects each of the Employer’s objectives.  The report discusses the challenges 

and risks associated with this strategy which are: 

• Stage 1 costs can escalate and must be closely controlled 

• A lack of competitive tension when agreeing the Stage 2 price  

• Agreeing the Stage 2 price can be time consuming and may have an adverse effect on the overall 

programme. 

• The is a risk that no agreement is reached with respect to the Stage 2 price. 

 

In order to manage these risks, it is crucial that the Employer retain a robust consultant team to manage both 

the process and the contactor and to verify the Contractor’s price for Stage 2. 

Depending on the balance of the objectives some of the alternative procurement options discussed here may 

better align with the Employer’s objectives.  For example, a more traditional D&B option offers tighter control of 

the process and may offer a more predictable programme.   

Cost Led Procurement and Integrated Project Insurance both have the potential to offer a greater degree of cost 

certainty. 

4.2 Contract Strategy  

The procurement report assumes that the project will be undertaken using a single construction contract.  It 

does not consider whether the project might be executed more efficiently as a programme of separate contracts 

each of which could be tailored to the works in hand in a more appropriate way.   
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For example, the Contractor, and their marine sub-contractor, may add significant value to Bridge A through the 

process of early contract involvement but is unlikely to bring the same level on input or benefit to bridge C or the 

remote junction improvement works.  Alternative strategies may be more appropriate to these packages.  

Further, it may even be possible to procure these smaller packages through existing framework arrangements.  

The contract strategy also adopts a single contract for both Stages 1 & 2 but recommends that different 

payment mechanism would apply.   The report recognises that additional drafting will be required to 

accommodate this.  While that approach is feasible in our opinion the adoption of different payment 

mechanisms for each stage suggests that one of the following alternative approaches might have been more 

appropriate; 

• a single procurement process based on the conditional award of two separate contracts for Stages 1 & 
2 

• use Option C but with an adopt a different target cost (pain/gain) mechanism for each stage. 

Overall the approach proposed is similar to the traditional approach to ECI used by Highways England.  

Experience of that model suggest the risks to Suffolk County Council will be the control of costs and the risk of 

termination at the transition into Stage 2.  

4.3 Payment Mechanism 

The report recommends an approach that would use different payment mechanisms for Stages 1 & 2 in 

combination with a single contract (NEC4 ECC with X22).  This is not an approach that naturally ‘fits’ with the 

contract which expects a single payment mechanism.  This is recognised in the report which suggests that z-

clauses will be required to facilitate this.  While that is possible a single procurement based on a conditional 

award of a separate Stage 2 contract may have been more appropriate. 

The report discusses the various payment mechanisms that might be used with X22 for Stage 2 and concludes 

that a Target Cost would be appropriate.  This is a reasonable approach but will not naturally deliver cost 

certainty.  If a target cost mechanism is to do so the ‘pain’ side of the risk and reward mechanism will need to 

set a maximum price above which all costs will be borne by the Contractor. When used in combination with 

main option E the provisions in X22 incentivises the Contractor on two levels.   In addition to the option C Target 

Cost (Pain/Gain) mechanism X22 establishes a Budget (which represents the maximum amount of money the 

Employer wishes to spend on the project) and an incentive payment based on sharing any savings on the 

Budget.  There is no ‘pain’ side to the incentive so, while this secondary mechanism encourages collaborative 

behaviour, it does not ‘cap’ the Employer’s costs.   

4.4 Supply Chain Collaboration 

Wider supply chain collaboration has been seen to be key to the success of the trial projects using ‘new’ models 

of procurement.  It is clear that report envisages a large degree of collaboration but it does not specifically 

address how this might be done.  As a minimum the use of NEC option X12 should be considered. 

5. Conclusions and Recommendations 

The conclusions in the report set out what is a reasonable approach to the procurement of a project of this 

nature.   The fact that an OJEU Notice has been published and the pre-qualification process begun restricts the 

options available to the Employer to refine their approach or adopt a different procurement route without re-

starting the procurement process.  To do so would introduce a delay of four to six months in the programme, 

incur additional costs and may undermine the credibility of both the project and the Employer as a procuring 

authority.  

With that in mind our main recommendations are that the Employer should: 

Recommendation # 1 – The fact an OJEU notice has already been published may limit the Employer’s ability to 

refine their contract and procurement. Suffolk are advised that they should seek the advice of a specialist 
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procurement lawyer on the whether the extent of these changes would be permissible within the context of the 

publish OJEU Notice.   

Recommendation # 2 – Consider the extent of supply chain integration and collaboration in more detail.  

Implement NEC optional clause X12 in all contracts as a minimum.   

Recommendation # 3 – The Target Cost (Pain/Gain) mechanism is held out as an area that the Employer will 

negotiate.  This must be done carefully.  The need for cost certainty and incentive to deliver to savings over the 

current cost estimated must be carefully balanced with avoiding the adverse consequences of a Contractor 

suffering ‘pain’.  

Recommendation # 4 – Reconsider the strategy for the novation of the consultant team.  For Stage 1 a more 

comprehensive approach to collaboration should achieve similar results.  Further the Employer’s objectives may 

be better mat by retaining the team in an advisory capacity and allowing the Contractor to select their own 

designer.  

We also recommend that the Employer seek advice from a procurement lawyer on the scope that remains to 

change tack without revisiting the re-qualification.  In the event that a more radical reconsideration of the 

strategy is permissible then we would make the following additional recommendations: 

Additional Recommendation # 5:  Consider whether it would be more appropriate to undertake the works under 

four separate contracts as follows: 

• Upper Orwell Crossing – Main Bridge A and associated infrastructure only 

• Refurbishment of Bridge C 

• Bridge B 

• “Off-site” junction improvements 

We believe that this approach will focus the contractors inputs on the areas where the contractor’s input can 

provide greatest value.  It also potentially allows greater transparency should additional funding be secured, for 

example from AP for Bridge B.  It may also be possible that these smaller contracts can be awarded under 

existing framework arrangements that SCC have. 

Additional recommendation # 6:  The adoption of different payment mechanisms for each a single contract 

(NEC4 ECC with X22) for both stages of the ECI project will require additional drafting.  SCC could reconsider a 

single procurement process based on the conditional award of two separate contracts for Stages 1 & 2. 

Alternatively, the Employer may wish to use Option C but with an adopt a different target cost (pain/gain) 

mechanism for each.  Both of these alternatives would avoid the need for additional drafting.  

Additional recommendation # 7:  Given the opportunity the Employer may wish to consider a more radical 

approach to collaboration such as partnering or alliancing. 

Brief Description of the project: 

• The project has been assigned the status of a Nationally Significant Infrastructure Project 

• DfT funding has been secure in the amount of £77.5m from the Local Majors Fund.  That is conditional 

on there being a ‘local contribution’ of £19.1m 

• The budget for the construction contract appears to be circa £65m 

• The BCR is approx. 4:1 

• Project comprises three bridges crossings the Orwell and associated accommodation and highways 

works; 

o Crossing A appears to be on the strategic road network  

o Crossing B is to release development potential on the island 

o Crossing C is a pedestrian & cycle only link and will be a refurbishment of the existing swing 

bridge.  

o There will be a sustainable link between Crossing B & C  

o There will be link between Crossing C and the existing highway network 
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o alterations to the junction of Cliff Lane and Landseer Road 

o alterations to Hawes Street/Station Street/Bath Street roundabout 

o alterations to Hawes Street/Vernon Street/Felaw Street/Mather Way. 

 

 

 


