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Foreword

A477 Nosh Fingerpost - Bongeston Improvement

I om delightad with the successful completion of this
improvement to o 3.6km section of the 4477 from Nosh

Fingerpost to Bongeston. The new olignment will greotly improve
sofety porticulorly for the mony privote occesses and side rood
junctions fronting the scheme. ft olso brings o further welcomE
improvement to the A477 following the Sogeston cnd Redberth
byposs that opened in2OOZ ond enhonces the strotegicolly
importcnt link between the lttl4 snd the Nationol Motorwoy
Network ond the port of Pembroke Dock.

The Welsh Assembly Governmenf is committed to hormonising
rood schemes with their surroundings and reducing the effecfs of
construcfion cnd troffic on locol people ond their environnient.
The scheme hos therefore followed the existing rood os for os
possibfe, ovoiding the demolition of buildings and possing clear of
properties ond conservotion oreos. The moturE hedge.s ond trees
thot exist here hav e been preserved wherever possible by only
widening on onE or other side of the existing rood.

A comprehensive pockoge of environmentol mitigotion meosures
hos been odopted in implementing this scheme to preserve both
locol wildlife ond the landscope. The proposols hove been
developed in consultotion with statutory bodies such os the
Countryside Councilfor Woles ond the Environment Agency.
Some of the measures undertoken ore described in this
brochure.

I would like to congrctulote oll the porties involved in the

completion of this lotest scheme thot hos delivered further
improvements to the A477.

ANDREW DAVIESAM
Minister for Economic Development and Transport
The NationalAssembly for Wales
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Introduction
The 4477 trunk road is a strategically important
link between the national motonrvay network and
the Welsh terminal of the Pembroke Dock to
Rosslare vehicle ferry. The route canies
approximately 8,000 vehicles per day and the
Nash Fingerpost to Bangeston length of the A477
follows on from a section of the route that has
already been improved, between Sageston and
Redberth.

Existing S/ade Cross Junction

Prior to the improvement the existing 3.6km length
had a mix of bends and straight sections and
undulated throughout. The main caniageway was
of sub standard width in many places and where
verges existed they were also very nanow This
made the area hazardous for non-motorised users.
Junction alignments and visibility were poor,
notably at Slade Cross. Fonrard visibility for
vehicfes travelling on the existingA4TT was poor,
due to the bends and undulations and also
because ofthe hedges, hedgebanks and trees that
were situated directly adjacent to the carriageway
in many places. The accident record was almost
double the national average for the class of road.

History
The "Roads in Wales - 1994 Review" identified the
4477 as being a major strategic route requiring
improvement. The Welsh Assembly Govemment's
conidor study into the A477 and the A40 West of
St Cfears confirmed the need to improve the Ar'77
to single caniageway standard. Following a Public
Inquiry in January 2003, tenders were invited and
the contract was awarded to Mowlem Civil
Engineering for the sum oJ €3.7M in March 2004.
Construction work began on site in April 2004.

Design
ln order to reduce the number of direct accesses'
onto theA477, the scheme was designed to
provide access to properties from side roads
where possible. These side roads operate at
slower speeds and with lower volumes of traffic,
making the accesses safer.

The scheme alignment was designed to meet
cu rrent fonrvard visibil ity standards. Local ised
dualling with kerbed refuge islands has been used
at the major junctions at Slade Cross and Nash
Fingerpost, to provide safe right tuming facilities.
The carriageway has been widened to a consistent
7.3m and verges to 2.5m. This has allowed for the
provision of a footway/cycleway and crossings for
pedestrians and cyclists over part of the scheme
where previously there were none. Due to the
rural nature of the project there were comparatively
few properties seriously afiected. However, of
those which were directly afiected, many have
benefited from reduced noise levels as a result of
the improvement.

I

Existing A477

Existing Nash Fingerpost Junction



Public Liaison

The improvement lies in close proximity to
approximately 25 residential properties and the
construction work had an effect on the community
at large including Cosheston, Pembroke and
Pembroke Dock. An open day was held in May
2004 as the construction work began at which
around 1 00 local residents attended.
Representatives of the Welsh Assembly
Government, Parsons Brinckerhoff and Mowlem
Civil Engineering were available to answer
queries. The construction site offices operated an
"open door'' policy to anyone with problems or
queries during the construction period.

Further to this, presentations were made by site
stafi to two local schools at Pembroke Dock and
Sageston. Children had an opportunity to visit the
site to observe some of the construction activities
and also leam about the environmental mitigation
measures that have been included in the scheme.
The visits helped Pembroke Dock Community
School to achieve the Gold Sustainable Schools
Award.

Engineering Aspects

Statutory Service Diversions
Several extensive service diversions were
undertaken to relocate them away from the new
highway, before the main civil engineering works
could commence in earnest. These diversions
included 1.5km of 600mm diameter water main by
Dwr Cymru Welsh Water and 'l.Okm of high-
pressure gas main by TRANSCO. British Telecom
has also diverted several thousand metres of
cabling including an optic fibre line. By moving the
services into the verges or out from beneath the
new carriageway, disruption to road users caused
during future maintenance of such services will be
reduced.

S/ade Cross culvert under construction

Local schoolchildren visiting the site

S/ade Cross culvert under construction



Capping, geogrid and sub base in the highway
construction

Earthworks
To improve the vertical alignment of the existing
highway and improve visibility, materialwas
excavated from cut areas at the Nash Fingerpost
junction (A4075) and Brotherhill Farm at the centre
of the scheme. Materialwas also required in fill
areas at Slade Cross and at localised areas at the
eastern end of the scheme. The earthworks
required excavation of approximately 50,000m3 of
material and where this material was suitable,
some 25,000m3 was re-used in the fill areas.
Where extra material was required for fill, granular
fill was imported from nearby quanies.

Drainage
There are two watercourses crossing the A477,
one at Slade Cross and the other at the Old
Rectory. Each is carried beneath the new
carriageway through 2m square culverts. These
culverts have been designed to accommodate bat
flight ways for horseshoe bats and both culverts
incorporate an ofter shelf.

Surface water run-ofifrom the fields lying adjacent
to the A477 is canied into a network of open
ditches, eventually discharging into the existing
watercourses. The slopes of the trapezoidal
shaped ditches were lined with a biodegradable
geotextile. This will allow seeds to be held on the
sides of the ditch and develop into plants and
grasses whose roots will eventually stabilise the
slopes.

The existing 4477 arnageway had substandard
drainage in many places. 145 trapped gullies have
been constructed to carry run-off from the
carriageway. Discharge into water courses is
through petrol interceptors designed to remove fuel
spillages and silt from the caniageway run-off to
protect the Cosheston Pill, a Site of Special
Scientific lnterest.

Petrol i nterceptor awaiting in stall ation

The Milton ground water source protection zone
covers approximately one third of the scheme. ln
addition, there are several springs in the area,
indicating the presence of shallow groundwater in
the glacialtill deposits overlaying the majority of
the site. The contractor's working methods have
been controlled to prevent and control any possible
pollution of ground water.

Gas main diversion through S/ade Cross

Eadhworks - cutting adjacent to Brotherhill Farm



Roadworks
Due to the presence of underlying fractured
carboniferous limestone, a resistivity tomography
survey was completed in order to locate any large
solution features in the form of voids, very few of
which were visible on the surface. Excavations on
the nearby Sageston-Redberth Bypass also
exposed such features. A strengthening geogrid
was placed beneath all the new road construction
to provide support to the foundations against rapid
collapse, which can be caused by solution
features. Excavated solution features were lined
with geogrid and filled with granular material to
stabilise them.

Road construction materials including sub-base
were imported from local off-site sources. The
main carriageway and side roads were
constructed as a flexible pavement using
traditional stone sub-base typically 230mm thick.
Bituminous-bound layers of base and binder
course were added to give a total construction
depth of approximately 530mm. The wearing
course on which vehicles will run comprises a
30mm thick low noise surfacing.

Traffic Management
While traffic management inevitably forms a part
of any road scheme, on the A477 Nash Fingerpost
to Bangeston lmprovement its use was essential
in facilitating the construction of the on-line
improvement. Traffic management measures
included cones, timber baulks, temporary vertical
concrete barriers and lane closures with traffic
signals.

Atemporary speed restriction of 40mph was
imposed for the safety of road users and the
construction worKorce for the duration of the
contract.

Traffic management

The narrow conidor allowed for the works meant
that single file traffic had to be used to allow parts
of the improvements to be constructed. Trafiic
signals were manually controlled during peak hours
to reduce delays and two signal controlled plant
crossings were constructed across the main
carriageway to allow site trafiic to cross the live
carriageway safely.

Fingerpost Junction



The Environment
The natural environment of Pembrokeshire is
characterised by its attractive rural landscape and
rich biodiversity. The protection of this resource
and reduction of negative environmental effects
was of the utmost importance throughout the
development of theA477 Nash Fingerpost to
Bangeston lmprovement.

Key issues were identified at an early stage
through the production of an Environmental
Stratement in 2002. This identified all the
anticipated potential efiects arising from the
scheme and sought to reduce adverse impacts
through mitigation and design modification.

Following the Public lnquiry there were further
minor refinements of the design to reduce
environmental impacts.

Continuous liaison with consultees, such as the
Countryside Council for Wales, ensured that the
evolving design reflected best practice.

An EnvironmentralAction Plan (EAP) was drawn up
and developed throughout the contract. This drew
together all the environmental issues and ensured
that they were considered fully when any design
changes arose. The EAP also acted as a checklist
for all the environmental commitments made
through the Environmental Statement and Public
lnquiry.

Landscape
The local landscape is characterised by its field
pattems, defined by hedge banks and with
significant individual trees. The clearance of
existing trees and hedges was therefore kept to a
minimum.

Where field boundaries had to be removed, new
hedge banks were built using locally sourced turf
and in a form to replicate the existing style.

In several locations existing hedge bank lengths
were translocated in order to retain the bank flora.

The area beyond the immediate highway verge
was seeded using a wildflower mix designed to
create a ground flora appropriate to the area.

A separate planting contract will be implemented in
AutumnMinter 2005, including the replacement of
trees where significant individuals have been lost.
Woodland blocks will be planted to integrate the
highway scheme within its landscape setting, and
to reduce the apparent width of the road corridor.

Hedge bank being translocated

New hedge bank



Protected Species
Bats, otters, badgers, reptiles and birds are
protected by both UK and European legislation.
The scheme design and implementation has aimed
to avoid or minimise negative effects on protected
species, through site clearance methods and by the
provision of species specific mitigation measures.

OTTERS

Otters have been observed around Cosheston Pill,
north of the 4477, and evidently range along the
many small watercourses that drain into the Pill
from the south, including a number that flow under
theA477.

Otter (couftesy of Countryside Council for Wales)

Surveys carried out for the scheme indicated that
otters used most of the small ditches that cross
beneath the 4477 as routes for movement and
foraging, at least occasionally. In most cases it was
not possible for ofters to cross the road safely
because the existing culverts were too small for
otters to get through, and it is known that a number
have been killed by traffic on the road in the past.

The widened road incorporates new culverts on all
watercourses that are of a size suitable for otters to
pass through. These culverts have been provided
with intemal ledges so that the otters can pass
through above the level of the floodwater at times
of high flow.

Ofter-proof fencing

In addition, otter-proof fencing has been provided
on both sides of the widened road to prevent otters
from straying onto the caniageway, and to direct
them to the safe crossing points. These measures
will not only address the increased risk of road
traffic mortality on the widened road but should also
eliminate the risk to otters which had previously
crossed the road at surface level.

BADGERS

Surveys canied out in connection with the scheme
showed that badgers occur extensively in the area
around the 4477, with several setts near to the
existing road and a number of badgers crossing over
it. At least eight crossing points were identified by
the surveys. Badgers are typically very faithful to
particular routes through the countryside and tend to
stick to habitual crossing points over roads. A
number of badgers have been killed by traffic on the
A477 in the past.

The widened road does not affect any badger setts
directly but could have created an increased risk of
road traffic mortality to badgers that are trying to
cross over the carriageway.

Badgers (courlesy of Countryside Council for Wales)

The scheme therefore incorporates a series of sub-
surface culverts at or very near to the existing,
known crossing points, which are of a size suitable
for badgers to pass through. Where the road is in
cufting these are made accessible by means of
shallow ramps that lead down to the culvert
entrance.

The widened road is also provided with badger-proof
fencing on both sides, which should prevent badgers
from gaining access to the caniageways, and directs
them to the safe sub-surface crossings.

Badgers are also able to make use of the enlarged
culverts that have been provided for ofters and bats.

These measures will address the increased risk of
road trafiic mortality as well as the previous risk to
badgers.

Badger-proof fencing under construction



BATS

At least seven species of bats were recorded in
the vicinity of the scheme, the most important of
which are Greater and Lesser Horseshoe Bats.
Other bat species include Pipistrelles, Brown
Long-eared Bat and Noctule.

Surveys carried out for the scheme showed that
whilst there were no known bat roosts likely to be
affected, bats nevertheless fly across the A477 in
several locations whilst en route between foraging
and roosting sites and also forage in habitats
alongside the road.

Of particular concern was the finding that both
Greater and Lesser Horseshoe Bats regularly
cross the road at night in the vicinity of the Old
Rectory.

Horseshoe bats are somewhat unusual amongst
bats in that they tend to be strongly faithtul to
particular road crossing points, and are particularly
vulnerable to road traffic mortality because they
tend to cross roads at heights of about 1m or so
above the surface. Widening the A477 at this point
could clearly increase the risk of bats being hit by
vehicles as they cross the road because of its
increased width.

In order to address the possibility of increased risk
of road trafiic mortality to Horseshoe Bats, the
design of the scheme incorporated a2m square
section culvert beneath the road close to the point
most often used for crossing by these species.

The landscape on either side of this culvert was
modified by means of earthworks and 4m high
barrier fences were erected to give maximum
encouragement to the bats to use this new
crossing point.

The stream that ran through the former small
culvert was excavated out on either side to create
a broad, gentle flight-way down to the new culvert
entrance. New planting will act in combination with
the fences to Tunnel'the bats into the culvert.

A second large culvert was also provided at Slade
Cross, where bats have also been recorded
crossing the road in the past.

Other mitigation measures included the erection of
17 bat roosting boxes on suitable trees alongside
the widened road.

Greater Horseshoe Bat@J J Kaczanow/BCT

Lesser Horseshoe Bafs in communal roost @J J Kaczanow/BCT



BIRDS
Surveys carried out in connection with the scheme
indicated that about 40 species of birds nest, or
potentially nest, in the vicinity of the scheme. These
are mostly common and ubiquitous species, but they
also include species of greater significance including
skylark, spotted flycatchel bullfinch, song thrush and
linnet.

Cosheston Pill, which lies to the north of the scheme,
is designated a Site of Special Scientific Interest in
part for its wintering birds which include
internationally significant numbers of curlew and
redshank, and nationally significant numbers of
oystercatcher and dunlin.

Closer to the scheme, the surveys identified a
number of woodland and grassland sites which
support above-average numbers of nesting birds,
including an area of arable land which supports up to
five tenitories of skylark, a UK BiodiversityAction
Plan'Priority Species'.

As the scheme was an online improvement, rather
than a new road, the degree of impact on birds was
comparatively slight. The numberc of birds nesting
in roadside hedgerows was limited by the noise and
disturbance of the existing roads, whilst all of the
sites of greater interest identified in sunounding
areas were likely to suffer only very minimally
elevated levels of disturbance and no actual habitat
loss, except in the case of the arable land supporting
skylarks. In the latter case, it was assessed that
there is sufficient similar habitat elsewhere in the
vicinity to absorb the relatively small loss of habitat
that occuned under the scheme.

Elsewhere, mitigation measures include the planting
of an equivalent length of new hedgerows to that
which was lost and the establishment of new
standard trees and areas of grassland and scrub.

Oystercatcher

The hedgerows are of a style and species
composition comparable to those that occur naturally
in the vicinity, whilst the new grasslands comprise
native species and will be managed to maximise
sward diversity and interest. The landscaping
measures will more than compensate for the loss of
existing foraging habitats alongside the existing road.

Approximately 20 new nest boxes were erected in
suitable locations along the edges of the widened
road.

Bird and bat boxes awaiting installation



Scheme Details

Gontract lnformation
Tender sum
Contract awarded
Start of works
Opening ceremony

Construction Information
Newly constructed hedgebanks
Translocated hedgebanks
Fencing including stock proof, badger,
bat and ofter proof
Badger culverts
Bat culverts with otter ledges.
Safety barrier
Nanow filter drains
Manholes and catchpits
Excavation/fill
lmported sub
Surfacing.
Concrete kerbs
Grass and wildflower planting
Geogrid
Erosion control web/mat .

Main Contractor

Sub-contractors
Drainage.
Fencing
Safety barrier
Culvert waterproofing
Formwork and reinforcement for head walls
Testing and sampling
Photography .
Kerbs
Landscaping ,
Macadam surfacing

Property surveys .- 
Resistivi$ tomography surveys

Major Suppliers
Ready mixed concrete

Culverts
P las t icp ipesandgut t les .  .  .  .  :  :
Concrete chamber rings/badger culvert pipes.
Interceptors
Sub base and stone
Generalfil l
Traffic signs
Turf
Schwegler bat and bird boxes
Geogrid
Erosion control web/mat .
Covers and grates

Consultants
Scheme designer
Environmental and landscape consultants
Archaeological advisors
Ecological specialists.

base

f3.7m
March 2004
April2004
November 2005

3,618m
44Om
6,243m

541m
1,447m
125
50,000/25,000m3
13,502m3
41,912m2
10,726m2
69,408m2
41,994m2
5,965m2

Mowlem Civil Engineering

Burke Contracts
P Beynon
Balmer Lindley Group
Stirling Lloyd Contracts
Walkers Civil Engineering
Soil Mechanics / Jacobs Babtie
Photographic Engineering Services
MAC Pitman / MJ Doughty
RMB Graftscapes
Tarmac
Glamorgan White Lining
Gillies, Henning & Associates
Pelorus Surveys

Cemex
Marshalls Mono
Tarmac Precast
Drain Center
Saint Gobain Building Distribution
SpelProducts
Thomas Scourfield and Sons
Slade Hall Farm
Monwell Hankinson
Greenfields Turf
Ernest Charles Nature Products
Tensar International
ABG
WT Burden

Parsons Brinckerhoff
TACP
Cambria Archaeology
David Clements Ecology

7
2



iij.i;.:,t.-;-

T

rc

.{.iL.1':s

KEY
lmprovement
Verge
Embankment

Cutting
Footway / Cycleway

Landscaping Area

GRADDFA / SCALE
^ cilometr 1/
" kilometre t2

"  
mi l l t i r  1 ,

" mile /4

Wedi'i otgynhyrchu o fopiou 1:1250 & 1:2500,
1994 o 1995 yr Arolwg Ordnons gydo
chontiotdd Rheolwr Lllrfo Ei Mowrhydi
O Howlfroint y Goron.
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Survey 1:1250 & 1:2500 mops with the permission
of the Controller of Her Mojesty's Stotionery Office
O Crown Copyright.
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