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1 INTRODUCTION

Leicestershire County Council (LCC) propose to construct a link road in Coalville from the
roundabout on the A511 junction of Bardon Road, London Road and Stephenson Way in a
southward direction to a new road, constructed by a developer, to facilitate an additional access to
new housing developments. This will entail crossing the Network Rail (NR) Knighton Junction
Swannnington and Leicester Junction Line (KSL) at around 111miles 75chains (OS Grid Ref SK 435
133). (See Appendix A — Location Plan).

The proposed works are part of upgrading multiple junctions on the A511, from the M1 to Hough Hill.

The scheme is to be funded by the DfT and local contributions towards the Coalville Transport
Infrastructure Fund. The scheme is being promoted and delivered by Leicestershire County Council.

At the rail crossing point the intended road comprises a 6.75m wide carriageway and 3m allowance
on both sides for pedestrian/cycle ways, thus a total of 12.75m width.

At the intended crossing point the railway is on an approximately 8m high embankment above the
surrounding ground running in a generally west -east direction. It is understood the railway serves
freight only, including a nearby quarry (Bardon Hill Quarry) south east of the crossing point at a
lower mileage.
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2 EXISTING SITE

The ground to the north of the crossing point is grass and scrub (Photos 1 & 2) , with some areas
marked (on the Topographical survey) as ponding, adjacent to the rail embankment populated by
willow, though no open water could be viewed, on a site visit 8 Oct 2020. At least one small open
watercourse passes through this area, into which outfalls a 750mm Severn Trent surface drain
through a grill (Photo 3). The ground falls towards the rail embankment.

Photo 1 — Area to North of Railway — View South
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Photo 3- 750mm Severn Trent Outfall Grill -North of Rail Embankment
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The area to the south is more vegetated with trees and scrub (Photo 4),and continues to fall
southward, and contains the continuation of the watercourse, plus an additional drain/watercourse
on the line of an underline bridge (see below).

Photo 4 — South of Rail embankment View South — Recent Utility Covers centre picture

The rail crossing point is in the vicinity of an existing part infilled underlinebridge (KSL/40
Intersection Bridge 111m 1667yds) (Photo 5) and a 900mm surface water culvert (KSL/39C 111m
1612yds). (Photo 6), with the intention to pass between the two. A public footpath passes through
the eastern span of KSL/40, the western span having been infilled. The culvert lies at the bottom of
the embankment and surface water drains through it from north to south. At the south end there is a
headwall, and immediately downstream there is another headwall on the west side, with a 300mm
diameter clay pipe and a smaller plastic pipe. The Severn Trent utility information describes this a
“Section 104” sewer. This “Section 104 sewer” is shown passing through the KSL/40 underline
bridge, and a manhole cover was noted at is north end (Photo 7). It then turns east and runs
parallel to the south toe of the rail embankment to discharge as described above. Another pipe
(600mm diameter twin wall plastic) carrying surface water is noted discharging southwards in the
vicinity of the underline bridge. (Photo 8). This pipe is not picked up on Severn Trent utility plans,
though may classify as a watercourse.
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Photo 6 — KSL/39C 900mm culvert (with guardrail) and adjacent 300m clay outfall — view upstream
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Photo 7 — Manhole cover at North End KSL/40 underbridge. Possibly Severn Trent “Section 104
Sewer”
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Photo 8 — Uncharted 600m twin wall plastic pipe in vicinity of KSL/40 underbridge — South side
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There are a number of service covers that appear to be newly installed, marked “Water” in line with
the underline bridge on the south side (Photo 9), which are not picked up on the Severn Trent Water
mains utility drawing of 28 Sept 2020. Further investigation will be needed on these to ascertain any
conflict with the proposed crossing, though as they are on the line of the underline bridge, they
should be out of the direct line of the new road.

Photo 9 — Newly installed service covers to south of underbridge KSL/40 and on its alignment
(some marked Water)

Utility plans from BT, Virgin Media, GTC and Western Power do not show any of their services at
this location. However Western Power overhead 11kV cables (Photo 10) well to the north of the rall
embankment will need to be negotiated for construction access for the new road and rail crossing.
However, it is likely these will need to be moved for the road itself, which does not form part of this
report.

The Cadent utility plan does not show any gas plant at this location.

It should be noted that utility plans are generally updated on a three monthly basis, and new plans
should be obtained prior to any further design work. Additionally, utility plans do not show domestic
services.

Railway utilities are discussed in Section 6.
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Photo 10 11kV Overhead Power cables at the North entry to the site area
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3 GROUND INVESTIGATION

Ground Conditions

A review of published geological data, and summary of preliminary ground investigation data, is
presented in the Preliminary Sources Study Report included in Appendix E.

Available ground investigation data has been assessed in conjunction with BGS 1:10,000 and
1:50,000 scale geological mapping. A summary of the preliminary site wide ground model is
presented below and in Table 4-2 of the Preliminary Sources Study Report in Appendix E.

Further ground investigation activities are required to confirm the location specific ground model.

Parent Interpreted | Characteristic | Characteristic | Comments
Unit Strata Thickness (m) | Depth to Base
(m)
n/a Topsoil 0.40 0.40 Where encountered Topsoll

comprised brown slightly
clayey slightly gravelly fine
to coarse sand with
frequent rootlets.

Oadby Glacial 0.40 4.65 Deposits are typically

Member Clays described as soft locally
firm orangish brown
occasionally pale grey
slightly sandy clay with
occasional gravel and

cobbles.
Glacial TBC TBC Deposits are typically
Sands and (>6.45) described as medium
Gravels dense orangish brown

slightly clayey gravelly fine
to coarse sand.

Gunthorpe | Mudstone & | TBC TBC Location specific depth to
Member Sandstone these bedrock strata is
unconfirmed.

Groundwater

Insufficient location specific groundwater data is available to derive characteristic ground water
details at the proposed structure location. A summary of ground water details from exploratory holes
located within the area of interest is presented in Table 4-3 of the Preliminary Sources Study Report
in Appendix E.
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Exploratory Hole Ground Water Strike (m bgl)
SK41SW197 1.50 (seepage also noted at 0.4 -0.5 m bgl)
SK41SW198 Not Encountered

SK41SW199 2.50

SK41SW200 2.50

WSO01 4.85

Contamination
Geo-Environmental Assessment

The scheme area has been assessed as having a low environmental sensitivity based on the
following factors:

The site is positioned over Secondary B and Secondary Undifferentiated aquifers, meaning that they
are not required for strategic groundwater resources.

The location is on the edge of an SPZ total catchment area, although there are no abstraction points
within 500m.

No sensitive ecological receptors have been identified.

An unnamed stream in partial culvert, tributary of the River Sence, is located within close proximity
of the site. Protection measures will be required during ground investigation and construction to
ensure that contamination or silt / run-off does not enter the watercourse.

No potentially significant sources of contamination have been identified within the study area. The
current and disused railway lines may retain some residual contamination however the proposed
works are not anticipated to include areas likely to be impacted. The immediate site area is not
agricultural, being predominantly woodland, and therefore the potential for contaminants such as
herbicides, pesticides and other farming-related activities is considered to be limited. Weed control
spraying on Network Rail land cannot be discounted, however the likelihood of significant
contaminant accumulation is considered unlikely.

Mining
Mining and mineral deposit records have been assessed with reference to the BGS Onshore

Geoindex. The area of interest is identified as within a mapped area of deep coal between 50m and
1200m BGL however the site does not lie within a mapped prospecting area.

A site-specific Consultants Coal Mining Report has been obtained from the Coal Authority. Two
claims for subsidence relating to coal mining have been made in the vicinity of the site extents with
one underlying the route footprint. Details are presented in Table 2-2, Section 6 and Appendix E of
the Preliminary Sources Study Report in Appendix E.
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4 ENVIRONMENTAL SURVEY

LCC are commissioning an Ecology/environmental survey, to include (but not exhaustive),
protected species, status of site (SSSI or other), determination if in a conservation area,
archaeology, checks on tree orders. Land drainage authorities will also need to be consulted by

LCC in due course.
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5 LANDOWNERS

Landownership details have been provided to WSP by NR and LCC, and plans are included in
Appendix C. The NR land on the northside of the embankment is now fenced off with Pallisade
fencing, and at the time of the site visit 8 October 2020, contractors were clearing vegetation to
enable fencing to be installed on the south side of the embankment.
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6 NETWORK RAIL INFRASTRUCTURE

Signalling

It is preferable to construct an Underbridge at the proposed location as there is no Signal Sighting
effects on both the Goods lines, which there potentially will be for an Overbridge.

By considering the site survey, the best place for the cables to disconnect and reconnect would be
in the location LB111/6 on approach to the signal ML123, whilst the bridge is being constructed.

Network Rail have to decide and identify exactly where it is best to disconnect and reconnect the
cables that will need to be temporarily or permanently cut or diverted, if necessary, whilst the bridge
is being constructed. Such a decision may require the assistance of a competent signalling
construction contractor.

Telecommunications
o Telephony Changes — None proposed by either option.
e Cabling Changes —Signalling report indicates where re-cabling can take place.

e Trough Route Changes — Currently at 90% Full with missing lids. No additions to cabling
propose so trough capacity is adequate. It is suggested that the missing and broken lids are
replaced as part of the works for the Underline Bridge option.

Track

The chosen site for the Bardon Road Bridge crossing is a section of straight, plain line twin track,
with constant gradient, on embankment. No additional track assets, or specific track features, have
been identified during the assessment which would have significant implications on the design of the
proposed bridge options. However, despite the straightforward arrangement of the existing track
layout, there are a number of factors to consider due to the condition of the track assets and existing
alignment.

Proposed construction method — Underline Bridge Track lift and embankment dig out:

e A number of the track components identified during the condition assessment are in poor
condition. If the track is to be lifted, and reinstated, it is likely a large portion of the components
will need to be replaced. Noting that much of the existing track utilises outdated componentry,
some of which is either difficult to procure, or no longer permitted as part of a new design, it is
highly likely that a localised track renewal will be required;

o If a track renewal is required, consultation with the NR track RAM will be required to determine
the optimal extents of renewal. This may be an opportunity for the NR track RAM to propose
further track maintenance works in addition to those required for the Bardon Road Bridge
installation;

e The existing alignment has not been assessed as part of this study, as the condition
assessment was a visual assessment only. Should the alignment be in poor condition, a new
track alignment design will be required prior to reinstatement of the track. The tie in points of
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which could propagate some distance away from the proposed Bardon Road Bridge site,
increasing the extents of renewal and/or tamping required;

o The current ballast depths and condition of the existing track formation are currently unknown.
Consideration should be given to maintaining a uniform stiffness across the embankments and
proposed structure. Sufficient ballast ramps will be required to facilitate the stiffness transition
between old and new.

Proposed construction method — Overline Bridge:

e There is no ballast shoulder on the existing track. Should an overbridge solution be proposed
for Bardon Road Bridge it will be essential to maintain the clearance from the existing track to
the proposed abutments. Consideration should be given to the proposal of a suitable ballast
shoulder to mitigate the risk of any potential lateral shift of the track.

e Track monitoring may be required if any proposed foundations are to be built within the track
support zone or zone of influence. As above, if settlement were to occur during construction,
there is a risk that additional components could fail leading to track faults.
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7 CONSTRAINTS

The new link road ties into Bardon Road Roundabout. Initially three horizontal alignments were
produced, which met highway design requirements for minimum curve radii all in the vicinity of 111m
75 chains. In this area there are NR assets KSL/40(Underline Bridge) and KSL/39C(Culvert) (Refer
Section 2), and also to the east of KSL/39C the ground on the north side is described on plans as
“Ponding”. The central of the three horizontal alignments passes between the two NR assets and
keeps away from the ponding and therefore was chosen. This avoids work to either, and leaves the
public footpath passing under the railway through the remaining span of KSL/40. The initial central
horizontal alignment was then adjusted to reduce the skew to 21.3 degrees. This is a permissible
but less then optimum horizontal alignment (termed a one step relaxation in highway standards).
The 21.3 degree skew is proposed by this report.
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8 BRIDGE OPTIONS

The options for crossing the railway fall into to two categories, either going underneath with an
underline bridge, or crossing over the top with an overline bridge. A solution for each is presented,
along with variations that have been considered. The horizontal alignment of the highway has been
designed by LCC to position the new highway between an existing part infilled underline bridge
(KSL/40 Intersection Bridge 111m 1667yds) and a culvert (KSL/39C 111m 1612yds), and to cross
the railway at the minimum skew that can be obtained (21.3 degrees).

8.1 UNDERLINE BRIDGE (REFER DRAWING 70074890-STR-001)

At the intended crossing location, the railway is on an embankment, which presents a logical vertical
alignment for the highway to pass under the railway.

The bridge can be designed to provide a minimum headroom of 5.70m (CD 127 Table 4.1), which
would negate the need to design the bridge to resist collisions from over-height road vehicles.
Alternatively, the structure could be designed for impact loading in which case a headroom of 5.30m
plus any structure deflection is given in CD127 Table 4.1, but this approach would need specific
agreement from Network Rail. (The highway is on a straight slope/convex curve, so no Sag
allowance is necessary).

The current drawing of the underline bridge option allows for 350mm of ballast and waterproofing
and a further 470mm for the rail and sleeper height. It may be possible to reduce this construction
depth as the design matures, however at this stage it is prudent to work on the worst case.

The type of structure to be proposed for the underline bridge is governed by restrictions on access
to the railway environment, the length of possessions, number of possessions and their costs. It is
likely to be possible to book a 4 day possession of the railway (albeit with a two year lead time — NR
are still to confirm), often at Christmas or Easter, and this has proved sufficient for a number of
examples of bridges to be assembled adjacent to the railway and then moved into position during
the railway possession. This form of construction involves lifting the track, and digging out the
railway embankment and moving the already constructed bridge into position, backfilling behind the
bridge abutments/wingwalls, and reinstating the track. Rail infrastructure (signal and
telecommunications cabling (S&T)) can either be suspended over the opening on a temporary
structure, or disconnected and re-connected during the possession. Track drainage (if it exists), can
be taken up and renewed on backfilling of the underline bridge.

A six day blockade has been suggested to NR, though no formal response has been received at
present. This would not fundamentally change the proposed method, but could reduce costs if a
contractor determined 24 hour working throughout was not needed.

There are variations on this form of construction, the principal one being to create a box structure
and use it as a tunnelling shield under the railway, whilst the railway remains open, generally with
line speed restrictions. Settlement of the track will occur, and pre-determined limits would have to
be agreed with NR. Following the box installation the track would require ballast top-up. This
system has been patented by John Ropkins Ltd, and has been used where the dig out method has
not been possible. In this situation the rail line usage would not appear to justify the restrictions of
using this patented system.
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The method involving track lift and embankment dig out itself has some variations. In this case it is
proposed a full box form is used for the underline bridge, rather than a portal with spread footings.
The Preliminary Sources Study Report (PSSR) (See Section 3 and Appendix E indicate the site is
underlain by some alluvial deposits and clays with mudstone and sandstone at depth. A single
window sample has now been taken which indicates firm to stiff clays from 1m below ground level to
the bottom of the sample at 6.4m below ground level.

A portal frame on spread footings which could be moved into position using a transporter requires
high ground bearing capacities near the surface as the weight of the bridge is spread over a smaller
area than a box (as used at Holmethorpe, Redhill Surrey). Thus the underline bridge put forward is
for a full box, which will have minimal net effect on the underlying ground pressures, given the
volume of material which will be removed to create the opening under the embankment. The box
would be pushed into place once the embankment has been dug out. This requires the use of a
substantial reinforced concrete casting pad for the box (at least 1m deep) which will incorporate
reaction pads for the jacks to push the box into place. During the slide, the box has to overcome
ground friction, which can be provided by Bentonite (as used at Immingham), or cables (as used at
Owen Street, Tipton — a variation on the Ropkins system).

The bridge has been sized to provide a 10.60m clear square width between parapets at rail level.
This is wider than the top of the existing embankment, but has been sized on the basis of other
similar projects and provides allowance for a cess walkway to both sides of the double track.

The overall box and wingwalls in the long section are determined by the profile of the embankment.
The wing walls have been kept parallel with the abutments to facilitate the slide in, with a clear
distance between abutments of 12.75m to accommodate the 6.75m carriageway and 3m wide paths
either side as required by LCC. The box would be constructed of reinforced concrete, sections
have been indicated as 900mm thick, but this would be subject to preliminary and detail design.

If there are clearance issues with the S&T, one of the parapets can be attached after the box has
been pushed under the S&T.

It would be the intent at this stage to construct off-line to the north of the railway embankment, to
enable the push to take place in a slightly downhill fashion.

Any large diameter highway drainage, or other significant size services, would need to be laid
adjacent to the main box, as incorporating it within the box would significantly increase the
embankment excavation, and require the base of the box to be constructed well below ground level
on the casting pad, which will all add to cost and difficulty of sliding in the box. It the highway
drainage was placed to the west of the highway, it could be used to intercept the 300mm diameter
“Section 104 sewer”, whose alignment and level is likely to interfere with the box as it runs along
parallel to the rail embankment on it's south side.

This form of reinforced concrete construction should not present significant maintenance issues, and
contains no joints which can be a source of leakage leading to maintenance issues. Significantly
inspections and maintenance can be undertaken without the need for railway possessions which
carry a time and cost implication. Provided it is designed to current standards this reinforced
concrete structure should last its 120 year design life.

Ahead of the 4 day possession to install the bridge through the embankment a minimum
construction period of 7 months is anticipated to construct the casting pad and jacking reaction
blocks, and the box itself. The construction period allowed should include a generous float, as
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missing the pre-booked required 4 day possession could result in up to a 2 year wait for a
subsequent one. The construction period does not include the necessary time for design and
approvals from LCC and NR, or procurement of a suitably experienced Contractor.

Summary Underline Bridge Solution

For
At grade Vertical Road Alignment.
No Net Ground Bearing Pressure Increase with Box Option.
Proven record of successful box slides in 4 day rail possessions.
Line is freight only, so possession costs should be lower than for equivalent mainline
passenger line.
Possible option for 6 day rail possession.
Options does permit up to 5.7m headroom which avoids design for bridge strike, but
this can be reduced to 5.30m (plus deflection) if bridge strike included, which may be
more economic overall.
Relatively small amount of material to be moved (compared to overline bridge
solution).
The dig out and box push does not have to involve a patented system.
Maintenance and Inspection of the resulting bridge does not require rail possessions.
Not visually intrusive and solution minimises landtake.
Overall more economic solution in cost and sustainability.
Against
Minimum 4 day rail possession required which must be booked 2 years in advance.
If there are construction problems and the rail possession is missed, it is a long time
to re-book.
High costs to NR if the possession over-runs.
Substantial temporary works required for the casting/jacking pad.
Track Lift/Reinstatement is required.
The S & T must be dis-connected or suspended over the embankment during the dig.
Track drainage if present must be re-connected.
The 300mm diameter drain pipe on the south side of the embankment will need to be
re-aligned
Bardon Road Bridge Option Report CONFIDENTIAL | WSP
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8.2 OVERLINE BRIDGE (REFER DRAWING 70074890-STR-002)

For this solution Network Rail (email Steven Goddard 21 Oct 2020) require a rail to soffit height of
6.7m. (Note this is in excess of the requirements of NR/L3/TRK/2049 Module 07 Gauging Table 1 of
5.100m). On top of this an allowance has been made for up to 300mm of road construction (to
incorporate any cross fall). The structural depth of the bridge itself will depend on the span. The
span is constrained by a number of factors, the first being that the supports should be a minimum of
4.5m from the railway, to avoid the need to design them for train impact.

Secondly when the abutments/piers are being built, it will entail cranes or piling rigs that could topple
over and obstruct the track. In that case, either possessions or special Adjacent Line Open (ALO)
working arrangements will be needed. This introduces extra costs from the possession cost itself
and the extended programme that would result from dis-jointed working.

A longer span over the railway would require a deeper structural section, which would be heavier to
lift, however it is probable that the cranes and piling rigs could be kept at a sufficient distance not to
require ALO working arrangements. A solution involving a clear skew span of 36m is put forward,
that keeps the pier/abutments at the base of the existing embankment. Span tables from concrete
prestressed beam suppliers suggest a W18 beam of depth 2200mm at 3m centres with an insitu
concrete slab of 200mm would be sufficient. Four W18 beams of total length 40m would need to be
lifted into position in a rail possession. It is expected this could be achieved in a standard 28 ¥4 hr
Rules of The Route (ROTR) weekend possession, along with the insitu formwork. A second ROTR
weekend possession would be required to lift in precast parapet beam and slab sections. The insitu
concrete bridge deck slab can then be completed over the live running railway. It is proposed
these beams are supported on reinforced concrete columns on piled foundations, which are
constructed ahead of a reinforced earth concrete panel faced abutment and wing walls. The
reinforced concrete columns themselves are enclosed in oversized manhole rings within the
reinforced earth embankment to ensure integral bridge action without high earth pressures on the
bridge supports.

However, the detailed ground investigation may determine that the settlement a 16m high
embankment will induce in the underlying ground is too great, and further bridge spans may be
necessary, adding further cost to the overline bridge option. Lightweight fill is an option but not
favoured due to uncertainties in its life span.

These will result in embankments 16m high on both sides of the railway (14m to underside of the
beams), which will extend away from the bridge a long way to get back to the surrounding ground
level, and on the south side entail a gradient of around 16%, which is an unacceptable departure
from highway standards which allow up to 8% vertical gradient (and that is a relaxation from the
recommended 6% maximum) . LCC advise that the south side embankment cannot be extended
further from the structure than 140m. Th embankment on the north side is less steep (over 5% but
less than the desirable maximum of 6%) but still over 200m long to the roundabout tie in.

1.8m solid infill H4A parapets would be provided over the railway itself, in accordance with design
standards. It is expected safety barriers will be required for the high embankments, though outside
the remit of this report.

The overline bridge option creates slightly less interaction with the railway than for the underline
bridge, however a number of possessions are still required for construction, and the current rail
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boundary would still need to be adjusted to permit construction and maintenance of the bridge and
its abutment, and to allow inspections.

Maintenance of the bridge deck itself would require work over the railway and hence future
possessions, though the design life of 120 years should ensure this is minimised apart from items
such as the parapets where a design life of up to 50 years would be expected.

The overline bridge solution will create a very significant visual intrusion to nearby residents, and the
elevated nature of the carriageway will result in increased noise pollution.

The embankment construction to attain the great height to pass over a railway which is already on
an embankment 8m above the surrounding land, will require large amounts of material to be brought
to site requiring extensive lorry movements which is undesirable when considering sustainability
and carbon efficiency. The footprint occupied by the embankments will entail a greater land take
than for the at grade underline bridge road vertical alignment.

Drainage of the highway is also adversely affected as water to the north of the bridge will drain
northwards, which LCC advise already has drainage issues.

Any significant services of diameter over 100mm will need pipe jacking through the embankment.

At this stage it is difficult to estimate an overall construction period, as it will depend on NR attitude
to the pile installation and building the reinforced earth walls outside a realigned NR boundary. If it
is assumed this work can be undertaken without the need to book possessions and have down time
in between, an initial estimate would be 5 months for the substructure works (excludes the approach
embankments) and a further 2 months for the deck construction. The construction period does not
include the necessary time for design and approvals from LCC and NR, or procurement of a suitably
experienced Contractor.

Summary Overline Bridge Solution

For
e Can be built using Rules of the Route (ROTR) standard 28.25 hr rail possessions.
e The S & T does not need to be dis-connected or suspended over the embankment
during the dig.
e Track Lift/Reinstatement is not required.
o No impact on track drainage if present.
o Reduced issues with the 300mm diameter drain pipe on the south side of the
embankment.
Against
e Very substantial visual intrusion and noise.
e The road vertical alignment on the south side at 16% is well out of standard and
unacceptable for a new road.
o Lifting of heavy items over the railway is required.
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e Large quantities of imported material required to build approach embankments, which
will involve many lorry movements, which is a poor carbon/sustainability solution.

e Significant foundation solutions required, piles have been assumed at this stage prior
to any detailed ground investigation being available.

e The embankments which are up to 16m high may need significant ground
improvement under them.

e Maintenance and Inspection of the resulting bridge requires rail possessions.

e Highway drainage for then north approach is pushed to the north with this solution,
where there are highway drainage issues on the existing network.

e The overline bridge solution involves a much larger landtake requirement (for the
embankments), than the at grade underline bridge solution.

e Overall more expensive solution in cost and sustainability.
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9 COSTS

Possessions
WSP have made a number of enquiries to NR for possession costs.

The options require either ROTR possessions (allow 3 Number 28.25 hrs) for the OB or a single 101
hour possession for the UB. No costs have been forthcoming from NR at the time of writing.

From past experience WSP anticipate ROTR possessions at £25k each and a 4 day blockade at
£750k. These figures are very approximate estimates and require confirmation from NR before any
decision is made on their basis.

Underline Bridge

Construction Costs:

Iltem Cost
(thousands)
Casting Base — allow 45m by 15m by 1.5m thick Reinforced Concrete (to be left insitu) £246k
Excavation for Casting Base £135k
Specialist Jacking arrangements and cable or bentonite system for friction reduction £395
Dig Out the rail embankment with 45 degree slope beyond bridge box envelope and £330k
remove from site material that is not to be re-used
Backfill the 45 degree slope to the bridge abutment with 6N fill £35k
Track Lift and Re-instate £14k
Cost of either dis-connect and re-connect S&T, or temporary bridge to span 35m opening £11k
Re-route 0.3m Severn Trent drain at south embankment £20k
Cost of the box Construction itself £354k
Enabling Works- Site Clearance £11k
Sub-Total £1,551k
Preliminaries £310k
Overheads and Profit £186k
Cost of 101 hour Rail Possession (Assumed — Await NR Figure) £750k
Sub-Total £2,799k
Optimism Bias (40%) £1,120k
TOTAL £3,919k
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Excludes Design and Design Approvals

Excludes any other Approvals

Excludes any costs associated with invasive species or archaeology should they be uncovered
Haul road to bridge site excluded as should form part of highway construction

Pipe jack for highway drainage (and any other services) through embankment excluded

Excludes cost of highway and cycleway materials themselves at the structure.

Overline Bridge

Construction Costs:

Item Cost (thousands)

Earthworks Excavation £60k
Piling (Piles sizes assumed at this stage ahead of Detailed Ground Investigation) £160k
Bridge (inc Crane Hire) £452
Embankments on North and South sides (Up to 16m high). Assume slope of 1in 2.5 to £3,250k
surrounding ground (refer LCC Long section)

Concrete Panel Facing to Reinforced Earth Abutments £96k
Enabling Works- Site Clearance £24k
Sub-Total £4,042k
Preliminaries £808k
Overheads and Profit £485k
Cost of three ROTR Rail Possessions 28hrs (Assumed — Await NR Figure) £75k
Sub-Total £5,410k
Optimism Bias (40%) £2,164k
TOTAL £7,574k

Excludes Design and Design Approvals

Excludes any other Approvals

Excludes any costs associated with invasive species or archaeology should they be uncovered
Haul road to bridge site excluded as should form part of highway construction

Pipe jack for highway drainage (and any other services) through embankment excluded
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Excludes cost of highway and cycleway materials themselves at the structure.
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10 RECOMMENDATION

The Underline Bride is recommended at an estimated cost of £3.92 million, which is just over half
that of the Overline bridge. There are also significant environmental benefits with the underline
bridge option. At the time of writing the possession costs have not been provided by Network Rail,
and estimates used. Itis considered unlikely the possession costs will change so much as to make
the Overline bridge the preferred option, but it could push up the Underline Bridge option estimate.

It should also be noted significant risks remain, which can be mitigated by the undertaking of a
detailed Ground Investigation, a full Ecological survey (which LCC have in hand), and detailed
design.
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TRENT

GENERAL CONDITIONS AND PRECAUTIONS TO BE TAKEN WHEN CARRYING OUT WORK ADJACENT TO SEVERN TRENT WATER'S APPARATUS

Please ensure that a copy of these conditions is passed to your representative and/or your contractor on site. If any damage is caused to Severn Trent Water Limited (STW)
apparatus (defined below), the person, contractor or subcontractor responsible must inform STW immediately on:
0800 783 4444 (24 hours)

a) These general conditions and precautions apply to the public sewerage, water distribution and cables in ducts including (but not limited to) sewers which are the subject
of an Agreement under Section 104 of the Water Industry Act 1991(a legal agreement between a developer and STW, where a developer agrees to build sewers to an
agreed standard, which STW will then adopt); mains installed in accordance with an agreement for the self-construction of water mains entered into with STW and the
assets described at condition b) of these general conditions and precautions. Such apparatus is referred to as “STW Apparatus” in these general conditions and
precautions.

b) Please be aware that due to The Private Sewers Transfer Regulations June 2011, the number of public sewers has increased, but many of these are not shown on the
public sewer record. However, some idea of their positions may be obtained from the position of inspection covers and their existence must be anticipated.

c) Onrequest, STW will issue a copy of the plan showing the approximate locations of STW Apparatus although in certain instances a charge will be made. The position of
private drains, private sewers and water service pipes to properties are not normally shown but their presence must be anticipated. This plan and the information supplied
with it is furnished as a general guide only and STW does not guarantee its accuracy.

d) STW does not update these plans on a regular basis. Therefore the position and depth of STW Apparatus may change and this plan is issued subject to any such
change. Before any works are carried out, you should confirm whether any changes to the plan have been made since it was issued.

e) The plan must not be relied upon in the event of excavations or other works in the vicinity of STW Apparatus. It is your responsibility to ascertain the precise location of
any STW Apparatus prior to undertaking any development or other works (including but not limited to excavations).

f) No person or company shall be relieved from liability for loss and/or damage caused to STW Apparatus by reason of the actual position and/or depths of STW Apparatus
being different from those shown on the plan.

In order to achieve safe working conditions adjacent to any STW Apparatus the following should be observed:
1. All STW Apparatus should be located by hand digging prior to the use of mechanical excavators.

2. All information set out in any plans received from us, or given by our staff at the site of the works, about the position and depth of the mains, is approximate. Every
possible precaution should be taken to avoid damage to STW Apparatus. You or your contractor must ensure the safety of STW Apparatus and will be responsible for the
cost of repairing any loss and/or damage caused (including without limitation replacement parts).

3. Water mains are normally laid at a depth of 900mm. No records are kept of customer service pipes which are normally laid at a depth of 750mm; but some idea of their
positions may be obtained from the position of stop tap covers and their existence must be anticipated.

4. During construction work, where heavy plant will cross the line of STW Apparatus, specific crossing points must be agreed with STW and suitably reinforced where
required. These crossing points should be clearly marked and crossing of the line of STW Apparatus at other locations must be prevented.

5. Where it is proposed to carry out piling or boring within 20 metres of any STW Apparatus, STW should be consulted to enable any affected STW Apparatus to be
surveyed prior to the works commencing.

6. Where excavation of trenches adjacent to any STW Apparatus affects its support, the STW Apparatus must be supported to the satisfaction of STW. Water mains and
some sewers are pressurised and can fail if excavation removes support to thrust blocks to bends and other fittings.

7. Where a trench is excavated crossing or parallel to the line of any STW Apparatus, the backfill should be adequately compacted to prevent any settlement which could
subsequently cause damage to the STW Apparatus. In special cases, it may be necessary to provide permanent support to STW Apparatus which has been exposed over a
length of the excavation before backfilling and reinstatement is carried out. There should be no concrete backfill in contact with the STW Apparatus.

8. No other apparatus should be laid along the line of STW Apparatus irrespective of clearance. Above ground apparatus must not be located within a minimum of 3 metres
either side of the centre line of STW Apparatus for smaller sized pipes and 6 metres either side for larger sized pipes without prior approval. No manhole or chamber shall be
built over or around any STW Apparatus.

9. A minimum radial clearance of 300 millimetres should be allowed between any plant or equipment being installed and existing STW Apparatus. We reserve the right to
increase this distance where strategic assets are affected.

10. Where any STW Apparatus coated with a special wrapping is damaged, even to a minor extent, STW must be notified and the trench left open until the damage has
been inspected and the necessary repairs have been carried out. In the case of any material damage to any STW Apparatus causing leakage, weakening of the mechanical
strength of the pipe or corrosion-protection damage, the necessary remedial work will be recharged to you.

11. It may be necessary to adjust the finished level of any surface boxes which may fall within your proposed construction. Please ensure that these are not damaged,
buried or otherwise rendered inaccessible as a result of the works and that all stop taps, valves, hydrants, etc. remain accessible and operable. Minor reduction in existing
levels may result in conflict with STW Apparatus such as valve spindles or tops of hydrants housed under the surface boxes. Checks should be made during site
investigations to ascertain the level of such STW Apparatus in order to determine any necessary alterations in advance of the works.

12. With regard to any proposed resurfacing works, you are required to contact STW on the number given above to arrange a site inspection to establish the condition of any
STW Apparatus in the nature of surface boxes or manhole covers and frames affected by the works. STW will then advise on any measures to be taken, in the event of this
a proportionate charge will be made.

13. You are advised that STW will not agree to either the erection of posts, directly over or within 1.0 metre of valves and hydrants,

14. No explosives are to be used in the vicinity of any STW Apparatus without prior consultation with STW.

TREE PLANTING RESTRICTIONS

There are many problems with the location of trees adjacent to sewers, water mains and other STW Apparatus and these can lead to the loss of trees and hence amenity to
the area which many people may have become used to. It is best if the problem is not created in the first place. Set out below are the recommendations for tree planting in
close proximity to public sewers, water mains and other STW Apparatus.

15. Please ensure that, in relation to STW Apparatus, the mature root systems and canopies of any tree planted do not and will not encroach within the recommended
distances specified in the notes below.

16. Both Poplar and Willow trees have extensive root systems and should not be planted within 12 metres of a sewer, water main or other STW Apparatus.

17. The following trees and those of similar size, be they deciduous or evergreen, should not be planted within 6 metres of a sewer, water main or other STW Apparatus.
E.g. Ash, Beech, Birch, most Conifers, EIm, Horse Chestnut, Lime, Oak, Sycamore, Apple and Pear. Asset Protection Statements Updated May 2014

18. STW personnel require a clear path to conduct surveys etc. No shrubs or bushes should be planted within 2 metre of the centre line of a sewer, water main or other



STW Apparatus.

19. In certain circumstances, both STW and landowners may wish to plant shrubs/bushes in close proximity to a sewer, water main of other STW Apparatus for screening
purposes. The following are shallow rooting and are suitable for this purpose: Blackthorn, Broom, Cotoneaster, Elder, Hazel, Laurel, Privet, Quickthorn, Snowberry, and
most ornamental flowering shrubs.
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Manhole Reference |Liquid Type [Cover Level |Invert Level Depth to Invert
6501 C 154.22 151.76 2.46
6602 C 154.45 152.75 1.7
6603 C 155.42 152.36 3.06
6702 C 155.65 153.75 1.9
7500 C - 0 0
7501 C - 0 0
7503 C 154.07 152.02 2.05
7504 C 153.46 149.8 3.66
7508 C 153.51 149.74 3.77
7509 C 153.85 148.4 5.45
7511 C - 0 0
8401 C 153.92 150.69 3.23

F

F
6200 F 154.38 149.62 4.76
6300 F 153.72 149.52 4.2
7200 F 157.76 150.24 0
7201 F 156.79 154.89 1.9
7202 F 156.18 153.98 2.2
7203 F 157.51 150.68 0
7300 F 155.54 152.99 2.55
7301 F 155 151.96 3.04
7302 F 153.99 149.13 4.86
7303 F 153.07 148.85 4.22
7304 F 152.34 0 0
7400 F 153.73 151.71 2.02
7403 F 152.73 150.52 221
8102 F 155.87 151.01 4.86
8503 F 154.21 150.19 4.02
8504 F 153.91 149.99 3.92
4601 S 156.4 152.01 4.39
4704 S 158.26 153.09 5.17
4706 S - 0 0
5301 S - 0 0
5302 S - 0 0
5303 S - 0 0
5401 S - 0 0
5501 S 153.94 150.21 3.73
5502 S 154.26 150.08 4.18
5503 S 154.06 150.8 3.26
5504 S - 0 0
5603 S - 0 0
5704 S 156.21 155.1 111
6201 S 154.43 150.75 3.68
6301 S 153.57 150.48 3.09
6302 S 153 150.74 2.26
6303 S 151.28 150.28 1
6304 S 151.09 149.56 1.53
6305 S 150.82 149.38 1.44
6306 S - 150.69 0
6401 S 153.74 149.8 3.94
6502 S 153.73 150.81 2.92
6503 S - 0 0
6601 S 153.94 151.99 1.95
6604 S 154.27 151.34 2.93
6606 S 154.32 153.61 0.71
6607 S 154.85 153.69 1.16
6608 S 154.23 151.88 2.35
6609 S 154.52 153.18 1.34
6610 S 155.53 154.78 0.75
7100 S 157.43 151.45 5.98
7204 S 157.8 151.35 0
7205 S 157.1 155.67 1.43
7206 S 156.55 154.98 1.57
7207 S 156.17 154.6 1.57
7305 S 153.97 150.72 3.25
7306 S 155.54 153.89 1.65
7307 S 155.04 152.7 2.34
7308 S 154.79 153.14 1.65
7309 S 155.93 154.35 1.58
7310 S 156.43 154.85 1.58

Manhole Reference |Liquid Type |Cover Level |Invert Level Depth to Invert
7311 S 153.47 150.74 2.73

7404 S 152.65 150.85 1.8

7405 S 153.64 151.99 1.65

7406 S 154.99 153.41 1.58

7502 S 153.54 152.78 0.77

7515 S 153.9 151.08 2.82

8509 S 154.23 151.3 2.93

8603 S - 0 0
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GENERAL CONDITIONS AND PRECAUTIONS TO BE TAKEN WHEN CARRYING OUT WORK ADJACENT TO SEVERN TRENT WATER'S APPARATUS

Please ensure that a copy of these conditions is passed to your representative and/or your contractor on site. If any damage is caused to Severn Trent Water Limited (STW)
apparatus (defined below), the person, contractor or subcontractor responsible must inform STW immediately on:
0800 783 4444 (24 hours)

a) These general conditions and precautions apply to the public sewerage, water distribution and cables in ducts including (but not limited to) sewers which are the subject
of an Agreement under Section 104 of the Water Industry Act 1991(a legal agreement between a developer and STW, where a developer agrees to build sewers to an
agreed standard, which STW will then adopt); mains installed in accordance with an agreement for the self-construction of water mains entered into with STW and the
assets described at condition b) of these general conditions and precautions. Such apparatus is referred to as “STW Apparatus” in these general conditions and
precautions.

b) Please be aware that due to The Private Sewers Transfer Regulations June 2011, the number of public sewers has increased, but many of these are not shown on the
public sewer record. However, some idea of their positions may be obtained from the position of inspection covers and their existence must be anticipated.

c) Onrequest, STW will issue a copy of the plan showing the approximate locations of STW Apparatus although in certain instances a charge will be made. The position of
private drains, private sewers and water service pipes to properties are not normally shown but their presence must be anticipated. This plan and the information supplied
with it is furnished as a general guide only and STW does not guarantee its accuracy.

d) STW does not update these plans on a regular basis. Therefore the position and depth of STW Apparatus may change and this plan is issued subject to any such
change. Before any works are carried out, you should confirm whether any changes to the plan have been made since it was issued.

e) The plan must not be relied upon in the event of excavations or other works in the vicinity of STW Apparatus. It is your responsibility to ascertain the precise location of
any STW Apparatus prior to undertaking any development or other works (including but not limited to excavations).

f) No person or company shall be relieved from liability for loss and/or damage caused to STW Apparatus by reason of the actual position and/or depths of STW Apparatus
being different from those shown on the plan.

In order to achieve safe working conditions adjacent to any STW Apparatus the following should be observed:
1. All STW Apparatus should be located by hand digging prior to the use of mechanical excavators.

2. All information set out in any plans received from us, or given by our staff at the site of the works, about the position and depth of the mains, is approximate. Every
possible precaution should be taken to avoid damage to STW Apparatus. You or your contractor must ensure the safety of STW Apparatus and will be responsible for the
cost of repairing any loss and/or damage caused (including without limitation replacement parts).

3. Water mains are normally laid at a depth of 900mm. No records are kept of customer service pipes which are normally laid at a depth of 750mm; but some idea of their
positions may be obtained from the position of stop tap covers and their existence must be anticipated.

4. During construction work, where heavy plant will cross the line of STW Apparatus, specific crossing points must be agreed with STW and suitably reinforced where
required. These crossing points should be clearly marked and crossing of the line of STW Apparatus at other locations must be prevented.

5. Where it is proposed to carry out piling or boring within 20 metres of any STW Apparatus, STW should be consulted to enable any affected STW Apparatus to be
surveyed prior to the works commencing.

6. Where excavation of trenches adjacent to any STW Apparatus affects its support, the STW Apparatus must be supported to the satisfaction of STW. Water mains and
some sewers are pressurised and can fail if excavation removes support to thrust blocks to bends and other fittings.

7. Where a trench is excavated crossing or parallel to the line of any STW Apparatus, the backfill should be adequately compacted to prevent any settlement which could
subsequently cause damage to the STW Apparatus. In special cases, it may be necessary to provide permanent support to STW Apparatus which has been exposed over a
length of the excavation before backfilling and reinstatement is carried out. There should be no concrete backfill in contact with the STW Apparatus.

8. No other apparatus should be laid along the line of STW Apparatus irrespective of clearance. Above ground apparatus must not be located within a minimum of 3 metres
either side of the centre line of STW Apparatus for smaller sized pipes and 6 metres either side for larger sized pipes without prior approval. No manhole or chamber shall be
built over or around any STW Apparatus.

9. A minimum radial clearance of 300 millimetres should be allowed between any plant or equipment being installed and existing STW Apparatus. We reserve the right to
increase this distance where strategic assets are affected.

10. Where any STW Apparatus coated with a special wrapping is damaged, even to a minor extent, STW must be notified and the trench left open until the damage has
been inspected and the necessary repairs have been carried out. In the case of any material damage to any STW Apparatus causing leakage, weakening of the mechanical
strength of the pipe or corrosion-protection damage, the necessary remedial work will be recharged to you.

11. It may be necessary to adjust the finished level of any surface boxes which may fall within your proposed construction. Please ensure that these are not damaged,
buried or otherwise rendered inaccessible as a result of the works and that all stop taps, valves, hydrants, etc. remain accessible and operable. Minor reduction in existing
levels may result in conflict with STW Apparatus such as valve spindles or tops of hydrants housed under the surface boxes. Checks should be made during site
investigations to ascertain the level of such STW Apparatus in order to determine any necessary alterations in advance of the works.

12. With regard to any proposed resurfacing works, you are required to contact STW on the number given above to arrange a site inspection to establish the condition of any
STW Apparatus in the nature of surface boxes or manhole covers and frames affected by the works. STW will then advise on any measures to be taken, in the event of this
a proportionate charge will be made.

13. You are advised that STW will not agree to either the erection of posts, directly over or within 1.0 metre of valves and hydrants,

14. No explosives are to be used in the vicinity of any STW Apparatus without prior consultation with STW.

TREE PLANTING RESTRICTIONS

There are many problems with the location of trees adjacent to sewers, water mains and other STW Apparatus and these can lead to the loss of trees and hence amenity to
the area which many people may have become used to. It is best if the problem is not created in the first place. Set out below are the recommendations for tree planting in
close proximity to public sewers, water mains and other STW Apparatus.

15. Please ensure that, in relation to STW Apparatus, the mature root systems and canopies of any tree planted do not and will not encroach within the recommended
distances specified in the notes below.

16. Both Poplar and Willow trees have extensive root systems and should not be planted within 12 metres of a sewer, water main or other STW Apparatus.

17. The following trees and those of similar size, be they deciduous or evergreen, should not be planted within 6 metres of a sewer, water main or other STW Apparatus.
E.g. Ash, Beech, Birch, most Conifers, EIm, Horse Chestnut, Lime, Oak, Sycamore, Apple and Pear. Asset Protection Statements Updated May 2014

18. STW personnel require a clear path to conduct surveys etc. No shrubs or bushes should be planted within 2 metre of the centre line of a sewer, water main or other



STW Apparatus.

19. In certain circumstances, both STW and landowners may wish to plant shrubs/bushes in close proximity to a sewer, water main of other STW Apparatus for screening
purposes. The following are shallow rooting and are suitable for this purpose: Blackthorn, Broom, Cotoneaster, Elder, Hazel, Laurel, Privet, Quickthorn, Snowberry, and
most ornamental flowering shrubs.
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Information - please read The purpose of this plan is to identify Virgin Media apparatus. We have tried to make it as accurate as possible but we cannot warrant its accuracy. In addition, we caution that within Virgin Media apparatus there may be instances where mains voltage power
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