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Introduction

Barhale Construction plc has provided civil engineering services to the rail industry
from various parts of the organisation since 1989. Now the company has bought this
railway experience into a single client-focused organisation — Barhale Rail.

Barhale Rail brings together specialist senior management and planning expertise for
the railway sector, with a direct labour force of over 110 Network Rail and LUL
trained personnel able to work from Barhale bases across the UK. We are accredited
to work direct with Network Rail, following our successful Contractors Assurance
Case Audit in July 2005. We have a full certificate valid for three years.

The team has established a strong record with successful projects including:

Railway bridge reconstruction - Structures maintenance
Tunnel shaft sinking - Station Refurbishment
Waterproofing - Signal and lineside structures
Casting RC lineside mast bases - Tunnel-bored railway crossings
Pipe jacking - Platform reconstruction
Earthstructures - Under Track Crossings

Track drainage - General civil engineering works

This focus on the railway industry is a natural extension of Barhale’s capabilities. In
line with its vision, mission and values, Barhale puts safety as the Number 1 priority
in all it does and its innovative and successful approach to managing safety
performance has earned construction industry plaudits and awards.

The company’s low staff turnover and commitment to investment in training and
personal development means Barhale Rail retains knowledge and experience in a
committed and competent workforce, for whom standards of safety are more easily
achievable than from among a pool of sub-contracted or rapidly changing employees.

An important part of the Barhale Rail offer to the industry is the breadth and depth of
this directly-employed expertise. As well as railway focused specialists, the company
can apply its own expert teams specialising in tunnelling, thrust-boring, telecoms and
utilities, steel fabrication, signage, plant hire and specialist bridge works. In-house
resources of this scale ensures Barhale Rail can exert superb control over the
projects it undertakes.

This is coupled with a professional approach to the planning of projects to reduce on-
site risks and ensure projects are delivered to schedule and to budget.
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Design Capability

Should a RIBA E or F Design Requirement be sub-contracted to us, we have the
capability to manage the delivery of the design process, we have Civil Engineers
within our business with a thorough knowledge of delivering the RIBA process.

We have the capability to understand the key interfaces between the different
disciplines that exist between civils/stations/communications/fire/security/human
factors and other operational assets that require detail attention at concept, design
review, value engineering and buildability review stages to ensure that the optimum
construction methodology can be utilised during the construction phase of the
project.

We have an internal temporary works design department, that we draw support from
on schemes of this size and nature, who are fully conversant with the generation of
temporary works proposals from a Network Rail Engineering Standards perspective.

In the past we have engaged the professional services of consultants such as
Malachay Walsh and Tony Gee and Partners, to assist us in the detailed design for
tunnel projects and a number of the major design consultants i.e. Fauber Maunsell,
Motts, Halcrow, WSP and Hyder.
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Competencies

We employ competent and experience railway qualified directly employed staff within
the Rail division. We retain Network Rail PTS trained operatives (110 No.) of which a
number hold valid Site Warden/COSS/ES/SPIC/Entry Permit/Track Accustomed
cards.

All employees are involved in the Rail Division specific ongoing training
development plan

We have highly competent staff with specialised rail engineering skills

We have a fabrication workshop with the capability of manufacturing/refurbing
and on site welding

We have been awarded a Contractors Assurance Case by Network Rail. This
is a full certificate which is valid for three years and was issued to Barhale
Rail on the 22" July 2005.

Current railway expertise

Structures, bridge construction and - Telecommunications

renewals engineering support

Specialised steel fabrication - Tunneling and thrust boring
Drainage clearance and repair - Lineside structures
Carriageways, footways and Car - Station  modernisation  and
Parks refurbishment

Civil Engineering Services - Earth structure maintenance

and renewals
Platform Refurbishments

Achilles ‘Link Up’ Accreditation Core Audits:
510901 Embankment & Cutting — Earthworks
591801 Supply of On Track Protection and Warning Staff
591802 Supply of On Track Labour

Barhale are also accredited to 19 other categories including Screen & Vinyl Printing,
Appointed Person (Cranes), Civil Engineering Consultants, Tunnelling Specialist
Contractors.
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Tunnelling

Barhale is a leading tunnelling, shaft sinking, micro tunnelling & pipe jacking
contractor also with extensive experience in traditional hand excavated tunnelling,
pipejacking and timbered headings.

Our commitment to innovation and continuous improvement saw Barhale as one of
the first contractors in the UK to adopt remote controlled microtunnelling, investing in
the purchase of our first tunnelling system in 1989. Since then Barhale’s fleet of
equipment has expanded to meet the growing business needs and the market.
During this time we have installed over 40 Kilometres of microtunnel and many more
kilometres of traditional tunnels.

Our client-focused approach to all of our businesses, which has been a key factor in
the growth and diversification of the company, was developed in the tunnelling
sector. Barhale’s ability to deliver on time and to budget is recognised by our clients
across the UK. This coupled with our enviable track record of drives successfully
completed ensures that Barhale adds value for our clients.

Our success is due to our experience and willingness to get involved very early in the
life of a project, this enables risks to be identified and designed out. This proactive
approach results in the correct choice of equipment to suit the prevailing conditions
on site and ultimately reduces project out turn costs.

An extensive array of specialised tunnelling plant and equipment is available to be
deployed on projects. Barhale owns and operates six Iseki Unclemole - full face
support, slurry tunnelling systems. These systems are supported with purpose built,
state-of-the-art slurry separation plants and directly employed Mud Engineers who
bring oil-field technology to the tunnelling market. Barhale also own’s and operates
two Akkerman open-faced “drum digger” TBM®. Use of these machines in
preference to hand excavation allows us to avoid problems associated with hand arm
vibration syndrome (HAVS) within our workforce. We also have very close ties to all
the major tunnelling equipment manufacturers & suppliers which enable us to offer a
multitude of solutions to every project
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Barhale Tunnel Boring Machine being lowered into position

Barhale Tunnel Boring Machine ready to start

Pre-Cast Concrete Sections being manoeuvred into a vertical tunnel
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Excavations & Earthworks

Barhale have 25 years experience in the earthworks and excavations. Over the years
Barhale have expanded and now have a significant pool of directly employed labour
widely experienced in earthworks, from tunnelling schemes through to sheet piling.

With Barhale’s Plant Supply Company and the comprehensive plant that it owns (as
shown on page 16) the majority of plant is supplied from in-house and is used by
competent and experienced labour.

With our experience Barhale have developed a significant capability in terms of
producing temporary design works in-house. For more comprehensive design works
an excellent and very competent design supply chain has been developed
incorporating where appropriate Donaldson Associates, Arup, Haswell and
Montgomery Watson.

Typically 21T to 35T excavators are used for the majority of Barhale’s projects, they
have the ability to be fitted with a number of Barhale attachments dependant on the
type of work, angle and depth of work.

Barhale have the capability to execute the following:
Open cut laying activities ranging from 150mm to 2.4m such as the project
completed at Birmingham Airport
Temporary works excavations such as for the use of sheet piling and mega
frames incorporating the use of dewatering pumps to dry out the excavated
area
Shaft sinking by caissons or the more traditional underpinning and jacking
down shafts are long term Barhale capabilities such as the Corby Rail
Tunnels and dozens of others on utility contracts
Micro tunnelling
Directional Drilling
Ground anchors; straight shafted, pressure grouted and multi-stage with
installed capacities up to 11,150 kN.
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Soil nails; full design and construct capability both temporary and permanent
works.

Mini-piles; installed diameters generally in the range of 150 mm - 900 mm.
Fast efficient pile installations with advanced drilling systems in difficult
ground.

Slope Stabilisation; rockfall netting installation including tensioned Geobrugg
using IRATA certificated operatives and installation of Alpine catch fencing.
Grouting; controlled high quality grouting for tunnel and breakwater repairs.
Bulk grouting of shallow abandoned coal workings. Grouting for ground
stabilisation and water cut-off.

Gabion Wall Installation

Gabion Walll Installation

Gabion Walll Installation
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Safety

The requirements of the CDM regulations are well known, Barhale have been the
principal contractor a significant number of times over the years since the
introduction of the regulation.

Safety is our number one priority in Barhale and is always top of any meeting agenda
and first in Barhale’s core values.

Safety mechanisms are routinely used in Barhale’s activities for example:

- Earthworks on cuttings working excavators will frequently be anchored to
ensure they cannot tip over or slide down embankments, we ensure that our
equipment can not overturn and slip down embankments
Soil nailing to ensure stability of slopes
Restricted swing locked in on 360 excavators to ensure that they do not
accidentally collide with nearby structures or equipment

Operatives using machines are all highly trained and hold current and valid
certificates. Barhale retain an in-house database of equipment and individuals
training to ensure that all training is up to date and so that if a particular job is
required in a difficult location i.e. using a crane adjacent to the railway, that a crane
driver is selected who is both fully competent in the use of the train and competent in
operating adjacent to a track.

Soil Nailing provides a cost effective and efficient solution to many slope stability and
earth retention problems. Employed extensively on highway/motorway widening
schemes, the system is also frequently used to create more usable space on sloping
sites etc. Adaptable to difficult access sites and quick to install, Soil Nailing is a
technique that works by reinforcing and strengthening existing ground.

Each Soil Nail consists of a reinforcing bar that is generally made of steel or
alternatively can comprise reinforcement in the form of GRP or carbon fibre bars.
Installed from the top down, the slope or required excavation, is supported by the Soll
Nails being put into tension as the ground deforms laterally around them. Facing
systems are generally required to protect the face of the cutting. These can comprise
sprayed concrete or geo-mesh fabrics as required.
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Reinforced Concrete

Barhale have 25 years experience in the construction of reinforced concrete
structures across the U.K. Examples of these over the years include Combined
Sewer Outfalls (e.g. Chorley Years 3 & 4, Middleton and Overton, Heysham Village)

At Heysham Village we excavated to a depth of 4m to enable construction of the
reinforced concrete retaining walls. These works were carried out utilising sheet piles
and mega frames as an environmentally sensitive solution due to the immediate
presence of neighbours.

Other projects completed utilising reinforced concrete have included

Above ground circular tanks for sewerage storage, for example at the Oxcliffe
Road pumping station near Lancaster for United Utilities 15m diameter tanks
were installed on reinforced concrete beds.

Outfall structures located within embankments that required Larsen piles and
leader rigs as part of an extensive temporary works scheme, for example
Crowood Farm, Lancashire near Burnley, contract value £3.3m

Piling activities to the railway embankments adjacent to a worksite to facilitate
enabling works as part of the Briarfield Combined Sewer Outfalls project near
Burnley in Lancashire, contract value £0.75m
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Innovation

Barhale are developing the use of a new product called Dry Add. This hydrophilic
polymer is a fine grained version of the tunnelling and shaft sinking lubricant, Sloop.
The crystals of both products absorb up to 400 times their own weight of water, they
are non-toxic and biodegrade over 3 to 4 months.

90% of the Dry Add crystals are less than 300 microns in size, this means that the
dried material takes on a sandy appearance when applied to the wet ground. Larger
grained product would transform wet arisings into something resembling a giant
blancmange.

Here you see a Barhale operative helping the
machine driver mix 2 bags of Dry Add into
approximately 40 tonnes of spoil that would
normally be too wet to transport by conventional
means.

The crystals are spread thinly over the sludge.

As the Dry Add is mixed in using the digger
bucket it begins to absorb the water content

When the Dry Add has finished absorbing water, the
resulting material is dry enough to stack on site and
transport in a wagon without it flowing through the
tail gate. Wagons can even carry their full load
without fear of spillage.
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Drainage and Utility Works
Water & sewerage

Work entrusted to Barhale by water companies includes civil construction capital and
minor works in water and wastewater infrastructure and non infrastructure work
scopes.

Projects undertaken include construction of water and wastewater treatment works,
pumping stations, UID® and networks for potable water and sewerage.

Barhale have worked on the following projects:

Channel Tunnel Rail Link

On behalf of Thames Water Barhale completed several projects at Kings Cross
as part of the Channel Tunnel Rail Link, these works related to the main line
and underground stations. These works involved various sewer and water main
diversions in advance of the CTRL works and for the station redevelopment at
Kings Cross. The value of the main CTRL works was approximately
£1.75million.

London Underground

As well as the Kings Cross works mentioned above Barhale have completed
various projects for London Underground. These have included reinforced
concrete lining to the Regents Canal, Mile End and the River Roding,
Redbridge to protect the underground railway, widening of an access tunnel
beneath the platform at Finsbury Park Station, and civils works to the Lillie
Bridge Depot.

Anglian Water Services Ltd

Barhale is one of six design and contracting companies appointed by Anglian
Water, to deliver £750 million of projects during AMP4. The six companies
work closely together and are fully integrated with Anglian Water in a single
alliance to collectively provide design and construction capabilities. The
framework is carried out under the NEC suite of contracts with pain/gain
incentives

Within the Alliance Barhale is scoped both for infrastructure works — below
ground assets including sewerage and water networks — and non-infrastructure
works — above ground assets, sewage and water treatment works.

The initial five year framework agreement has the potential to extend to 10
years subject to performance and delivery of cost savings.

Severn Trent Water

The contract, for sewerage networks, asset renewal and requisitions, is
expected to be worth £100 million over the next five years. Barhale® work will
extend across Severn Trent® South and Central Regions, covering all of the
West Midlands, Worcestershire, Warwickshire and Gloucestershire.

Barhale was voted Sewerage Contractor of the Year for 2003 in Severn Trent®
annual awards.
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Thames Water

Barhale have been selected as a "Performance Partner” for AMP4. The
Agreement is for potentially 10 years and covers water and sewerage network
projects in London, north of the River Thames.

The new AMP period brings with it a renewed focus on continuous
improvement in performance. The tenure of the Thames Water® partners will
be dependant on their ability to meet and exceed the stretch targets they are
set. Although challenging and extremely competitive from a commercial
perspective, the Agreement offers the valuable stability of long term workload
and the opportunity for Barhale to make real improvements that will have
benefit right across the business

Infrastructure — Local Authorities

Our Best Value service delivery involves close working with our client and their Direct
Labour Organisation to provide an integrated, managed service. The need for client
supervision of works is minimised thanks to the building of mutual trust and Barhale®
readiness to assume responsibility for delivery of services.

Services provided include:
Capital construction, minor and reactive works
Operational maintenance of highways, bridges, street lighting and furniture
CCTV installation
Footways, pedestrian and verge maintenance
Maintenance and repair of sewers, drains and associated works
24 hour call out for emergency works

Multi Utility services
This provides an integrated multi-utility diversion and installation capability for
delivery of cost effective solutions for new construction or extensions to existing
structures. Integrated project management teams:
- Investigate design options

Carry out construction

Installation and diversion work

Liaise with utilities and statutory authorities

Manage customer after-care and maintenance.

We also provide a multi-lay facility to undertake laying and installation of all services

including water, telecoms, gas and electricity, as well as all associated construction
works.
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Major Plant Summary

Major items of plant such as cranes and excavators move from site —to-site as
workload dictates, and general maintenance being undertaken by mobile fitters.
Major repairs, programmed maintenance and testing are undertaken in the
company’s workshops or depots by yard based fitters. All our fitters operate under
the direction of our Plant Manager and in accordance with formal QA and safety
procedures.

Barhale currently operates its own extensive range of heavy items of plant and
equipment. These operate and are maintained between our depots and all
construction and include:

18 No. Cranes

50 No. Excavators

70 Compressors

Low Loader and Step Frame Trailer
11 No. Grab Lorry

5 No. Grab/Tipper

5 No. Crane Lorry

263 Pickups, vans and small tippers

General Plant:
A range of generators
A range of Vibro Tampers
Road Saws
Light and Heavy Breakers
Rollers
Mobile Jackleg Offices
Welfare Facilities/Portable Accommodation
A range of Diesel, Air & Electric Pumps
Coring Equipment
Trench Shore Equipment
Dumpers
Muck Hopper/Loader
Steel Tool Containers
Gas Detecting Equipment
Chains — all types tested to British Standards
Signs — ally types manufactured in-house to client design and specification
A full range of attachments for excavators including pole grabs, buckets and
hydraulic breakers
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Full face support pressurised slurry tunnelling system

3 No.
1 No.
3 No.
1 No.
3 No.
1 No.
2 No.
6 No.
2 No.
2 No.

TCC 600mm ID TBM 1 No.
TCC 700mm ID Upsize kit 1 No.
Iseki TBM Control Cabins 3 No.
Iseki TBM Jacking Systems 600T 1 No.
Iseki Interjack Systems 2 No.
Slurry Systems 4” 3 No.
Slurry Centrifuge Systems 3 No.
Slurry Storage Tanks 3 No.
Lateral Connection Auger Boring 2 No.

TCC 1200mm ID TBM

TCC 1500mm ID Upsize kit

Iseki TBM Jacking Systems 300T
Iseki TBM Jacking Systems 800T
Slurry Systems 3”

Slurry Separation Systems

Slurry Mixing Systems

Lubrication Mixing/Placing System
Computer Controlled Slurry systems

Computer Controlled Auto Lubrication Systems

Manufacturer: Akkerman — Open face drum type tunnelling systems
WM1000mm ID TBM including Barhale Rockhead
WM1200mm ID TBM including Barhale Rockhead
WM1500mm ID TBM including Barhale Rockhead

1 No.
1 No.
1 No.
2 No.
3 No.
1 No.
1 No.
2 No.

Akkerman Jacking System

Akkerman Interjacking System
Akkerman Telescoping Can 1000mm ID
Akkerman Telescoping Can 1200mm ID
Akkerman Muck Away System

Barhale hand pipejacking shields
14 No. From 900mm to 2400mm ID
6 No. Pipejacking systems and muck away systems

Manufacturer: Deca

1 No.

1200 Soft Ground TBM

Selection of hand segmental tunnelling shields and ancilliary equipment from 1.2m ID
to 3.0m ID
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Previous Relevant Projects
Project: Overbridge 32 - Rossmore Road — Parapet Replacement Works and
Span 9 Strengthening
Client: Birse Rail
Location: Marylebone, London
Key items: 100m long bridge built in 1890

n

n Adjacent to the busy Central London Marylebone Station

n  Works to be carried out over 5 lines and 4 sidings

n The bridge is a busy bus route to be kept partially open at all times
n Pedestrian diversions and traffic management required

Description: Complete removal of the footpaths was required to enable remedial works to the
existing flange girder plates. A new reinforced concrete parapet beam was cast
the length of the bridge on both sides along with new steel parapet and steeple
copings.

Additional works carried out included opening and reinstating brick archways for
temporary access and ventilation. Driling and installation of horizontal
supporting Parallel Flanged Channels (PFC®) for length of walls.

Fabrication of new beams complete with support struts and installation beneath
existing steel beams. Fabrication and installation was carried out by skilled
internal Barhale labour

The works were carried out using internal Barhale plant, labour and transport.
This included site setup and welfare facilities.

For the footway works utility diversions were required which Barhale completed
with our extensive experience. Reinstatement works were completed to the
complete satisfaction of the Westminster City Council.

Bushey Lymm Peterborough Ponders End Preston Walsall
01923 655655 01925 752001 01733 421600 0208 443 0333 01772 848750 01922
707700
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Project:
Client:
Location:

Key items:

Description:

Bushey
01923 655655

Pride

Upper Holloway Road Bridge — Installation of Hogging Plates
Transport for London
Upper Holloway, London

Protection of the railway infrastructure

n Road bridge over the works was live at all times

n Programmed out to be continuous work over the weekend totalling 50
hours

n Steel plating to be installed under the bridge

=}

Strengthening of the underside of the road bridge carrying the busy Al over the
railway. The works were carried out during a 52hour possession of the railway.
The works were carefully planned to ensure that the all plant, labour and
materials were clear of the track 2 hours before the re-opening of the line.
Works on site progressed very well and the works were completed 17 hours
early.

Pre-fabricated steel hogging plates were installed and secured using epoxy
resin mortar. Dry pack mortar was packed above the new plates to help
strengthen the bridge structure.

The works were carried out using internal Barhale plant, labour and transport,
this included site setup and welfare facilities and the provision of our own
protection staff.

We were the principal contractor under the CDM regulations and we were the
main contractor to TfL and Network Rail under our C.A.C. (Contractors
Assurance Case)

Lymm Peterborough Ponders End Preston Walsall

01925 752001 01733 421600 0208 443 0333 01772 848750 01922
707700
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Project:
Client:
Location:

Key items:

Description:

Bushey
01923 655655

Pride

Thame Road Overbridge Strengthening
GallifordTry
Thame, Oxfordshire

Working over the London to Birmingham Chiltern Line

Working on bow string arch structure to strengthen it

Significant amount of working at nights and weekends during possessions
Significant amount of welding and riveting to the bridge deck

5 35 S5 S

Strengthening of a steel bridge over a live railway, including the complete
removal of the carriageway and footway structures, installation of new
strengthening steel plates to the existing structure and general steelwork
repairs.

Approximately 3,000 rivets were removed and replaced by M24 Tension
Control Bolts. The existing reinforced concrete slab deck was removed for the
rivet works and replaced with a new reinforced concrete deck which was
waterproofed and then a stone mastic asphalt (blacktop) wearing coarse was
installed as the top surface. These carriageway works required diversions of
the utility services running across the bridge

The works required extensive scaffolding to be erected across the bridge to
enable works to proceed and to protect the running railway below.

The works necessitated eight weekend possessions to enable scaffolding
erection, works to the underside of the bridge, to facilitate the execution of the
steelwork repairs to the steel structure.

Lymm Peterborough Ponders End Preston Walsall
01925 752001 01733 421600 0208 443 0333 01772 848750 01922
707700
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Project: Roman Gravels Mine Complex Adit Relief Drain
Client: Shropshire County Council
Location: Hope, Shropshire

Key items:
Unigue and innovative solution to clients problem
Environmentally sensitive working location
Close liaison with the Environment Agency during design & construction
Successful completion of project within time & budget
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Auger Casings

Entrance seal

Cutter Head

Hitting the adit,
water being
expelled
through
borehole

Description:

Works undertaken involved the design & construction of a
new out-fall structure adjacent to a sensitive watercourse
(Hope Brook). The new out-fall structure provided a working
platform for the installation of a horizontal auger bore into an
existing flooded mine complex utilising a NUMA hammer,
supplied by Euro Iseki.

The Iseki NUMA system is a down-hole pneumatic piling
hammer converted for use horizontally and was used to
install a new 600mm diameter steel out-fall pipe through
sandstone, mudstone, and siltstone.

The new relief drain was required to lower the water
pressure in the mine complex due to a collapse of the
existing drainage adit. The build up of water pressure was
threatening the slope stability of the hillside, which carries
the A488 between Shrewsbury and Bishops Castle.

The Iseki NUMA hammer was chosen due to the ability with
this system to retrieve the cutter-head and pneumatic
hammer back through its own casing, only sacrificing the
peripheral cutter welded to the leading edge of the product
pipe. This was a requirement as there was obviously no
access available into the flooded mine workings to retrieve a
traditional Microtunnelling machine.

The high airflow’s through the hammer also allowed the
hammer to be driven into the flooded adit without any major
water flow being experienced at the drive pit. In order to
effect a seal to allow the retrieval of the hammer and the
cutter head, the product pipe was driven across the adit and
buried into the far rock wall. Once a seal had been effected
the auger string and hammer with cutter head attached were
withdrawn back to the drive location.

Upon removal of the auger string and cutter a 600mm to
300mm reduction piece was welded to the end of the
product pipe and a 300mm-gate valve fitted and closed. The
pipe was then retracted to leave the free end within the
flooded adit and the gate valve opened to begin the mine de-
watering phase of the contract.

The works also included the abandonment of the collapsed
mine adit beneath the road using PFA/cement grout and
carriageway reconstruction on completion of the contracts.
The works were environmentally sensitive in that they were
carried out on the banks of the Hope Brook in the Hope
Valley. The Hope Brook is an important nursery area for
trout fisheries downstream of the site within the Hope Valley
Nature Reserve.
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Project: Sawley Weir Repair Works, River Trent
Client: British Waterways

Location: Nottingham

Key items: Emergency reactive works

River barge transportation for material and excavated materials
Location and infilling of voids

Description: Emergency repairs to a large weir on the Navigable River Trent.

The works included drilling 250 No. 50 and 100mm diameter holes in the top of
the weir to locate known and suspected voids, filling voids by both pressure
grouting and pumped concrete, extraction of 225m? of steel sheet piling, the
filling of a large scour hole at the foot of the weir with excavated material and
imported rock and rock armouring to the riverbanks.

Lymm Peterborough Ponders End Preston Walsall
01925 752001 01733 421600 0208 443 0333 01772 848750 01922 707700

Page 22 of 29



Safety Communication Quality Integrity TeamSpirit Caring Trust

Pride

Project: Brent Reservoir Penstock Renewal
Client: British Waterways
Location: Welsh Harp Reservoir, Neasden, London
Key items: n Negotiated contract

n Reservoir emptied during works

n Environmental impacts

n GRP culvert lining

n Diving operations
Description: Leaking 1930® penstocks and troublesome winding gear

required major overhaul and the installation of new
electrically activated stainless steel penstocks.

The works included diving surveys and underwater
installation of silt retention barriers, draining of the whole
reservoir to enable complete one-piece type Il lining to
existing spillway culverts and the construction of access for
the erection of new penstocks.

All works were completed under live water conditions
maintaining spillways for weather conditions while
completing the works within a set time to allow the reservoir
to be re-filled for boating activities and nature concerns.

Bushey Lymm Peterborough Ponders End Preston Walsall
01923 655655 01925 752001 01733 421600 (0208 443 0333 01772 848750 01922 707700
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Tunnelling Projects
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Description:

Full face
support
pressurised
slurry
tunnelling
systems:

Barhale have been installing tunnels utilising mechanised tunnelling systems
for over ten years and in that time have gained a vast amount of experience in
all fields of tunnelling. We also have in depth experience in all fields of civil
engineering.

As part of our commitment to our clients we offer advice and help with the
design and feasibility study of schemes from inception through to construction.
So, should you wish to take advantage of our knowledge please do not
hesitate to contact anyone within Barhale, we would be only too pleased to
help.

n

> 5 S S5 S

Barhale operate a fleet of Iseki slurry tunnelling machines which can install
pipes of between 500mm and 1500mm internal diameter.

Barhale have installed close to 22,000m of tunnel by this method since
1991

Non-man entry system down to 500mm diameter Any ground except rock
Integral cone crusher will deal with cobbles and boulders upto  of
machine outside diameter

Will deal with ground water pressures up to 30m of head

100% positive face support limits settlement

Compact set up

Good production rates

Custom built, state of the art, slurry separation system including high speed
centrifuge and flocculation plant

Proven track record on transportation route crossings including rail, canal,
road, river and culvert

Network Rail approved method.
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Project: Dudley Canal Tunnel, 'The Well'
Client: British Waterways
Location: Dudley, West Midlands
Key items: n Difficult access which required scaffold ladders and platforms down natural
rock shaft

n  Works performed over water within canal tunnel

n Materials transported to works on a narrow boat.
Description: Strata stabilisation by rock bolting, weld mesh and sprayed concrete to @he

WellGarea of the Dudley Canal Tunnel, which forms part of the Black Country
Museum and as such is open to public boat trips.

In order to gain access and carry out the works, extensive scaffolding was
required within the tunnel and vertically through the well to ground surface.

Works were completed ahead of programme and target cost.

Bushey Peterborough Ponders End Preston Walsall
01923 655655 01733 421600 0208 443 0333 01772 848750 01922 707700
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Project: River Lugg Scour Protection Works
Client: Network Rail (Western)
Location: Dinmore, near Hereford
Key items: n Fast flowing river subject to flooding

n Environmentally sensitive working location

Description: Steel sheet piling, excavation, rock filled gabions and grout filled
mattresses to riverbanks, bed and bridge supports to prevent
scour erosion.

All works under existing masonry railway bridge and within a fast
flowing river subject to flooding.
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Bushey Peterborough Ponders End Preston Walsall
01923 655655 01733 421600 0208 443 0333 01772 848750 01922
707700
Project: Folkestone and Hythe Flood Alleviation
Client: Shepway District Council/Bullen Consultants Ltd
Location: Folkestone and Hythe, Kent
Key items: n Tendered @artnering@ontract
n ICE 6" form of contract (modified to incorporate pain share/ gain share
incentives)
n &olutionising@he design
n Environmentally sensitive area
n Noise sensitive area
n Kept public aware by frequent newsletters and open days.

Description: Following the submission of tenders the project went through a major re-
design with substantial input from Barhale engineering staff in order to meet
the clients allowable budget.

The purpose of the scheme is the construction of flood protection measures at
ten locations on six major watercourses throughout Folkestone and Hythe.

Works include the construction of 15 hydraulic control structures, storm sea
outfall to public beach, flood defence embankments, the construction of a large
flood water storage area, 830m of open-cut culverts at 525 to 1650mm
diameter together with 280m of 1000 diameter pipejacked culvert in three
drives utilising a WM1200 Akkerman open-faced TBM.

Works undertaken in both public and private open space, private gardens and
public highway including narrow residential streets.

Lymm Peterborough Ponders End Preston Walsall
01925 752001 01733 421600 0208 443 0333 01772 848750 01922 726700
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Project: LAM 5, Newbury
Client: Network Rail
Location: Church Lane, Newbury
Key items: n Liaison with landowners to arrange access and planning authorities
n Arbicultural works including protection zones
n Access across arable and wooded areas
n Bank stabilisation
n Construction of conterfort drains, with use of long reach excavator
n Insitu testing
n Reconstruction of drive way and fencing at crest of slope
n ICE 7" form of contract

Description: The project involved the installation of 3 no Counterfort drains with connecting
Herringbone drainage. The aim of the scheme was to reinforce an existing
embankment to a disused railway line. Works were also required to a
property at the crest of the embankment, whose driveway and fencing
required re construction.

To enable the works to proceed various Arboricultural works were required. In
addition to this a tree protection scheme was compiled for the construction
phase. A subsequent tree-planting scheme was also drawn up for the
completion of the works. Liaison with the local authority was carried out for
approvals and planning permissions. Exclusion zones were also set up to
protect badger sets.

Liaison and negotiation was required to gain access to the works with a local
landowner. To minimise any damage a full steel trackway road was installed.

Due to the nature of the slope — 60 degrees — all works were planned to be

carried out from the base of the embankment including excavation and
compaction. For this a long reach excavator was employed.

Bushey Peterborough Ponders End Preston Walsall
01923 655 655 01733 421600 0208 443 0333 01772 848 750 01922 707700
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Project: Largs WwTW
Client: MJ Gleesons
Location: Largs, Scotland
Key items: n Liaison with landowners to arrange access and planning authorities

n Greenfield Site
n Considerable amount of excavations and earth movements

Description: Cut and fill operations for a new access road and the excavation of the three
main structures. This included the excavation of some 2055cu m of topsaoil,
13370 cu m of rock for the road and structures

Backfilling activities included 2100 cu m for the roads, general fill areas 4500
cu m, 1000 cu m backfilled to structures.

The surplus material has been kept on site and has been used in the
formation of the road embankments.

Approximately 4000cu m of material was placed into landscape bunds.

Plant used included 2x 30 T excavators, 2 x 25T Moxy Dumptrucks and a 12t
Bomag roller and a Cat D8

Bushey Peterborough Ponders End Preston Walsall
01923 655 655 01733 421600 0208 443 0333 01772 848 750 01922 707700
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