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01
APPROACH

Context
The Lancashire County Council:
The County Council spends considerable sums of money on
improving public transport facilities including railway stations.
With growing environmental awareness and concern about
Climate Change it seemed a good time to look again at how we
take forward station projects. The impetus of this ‘new’ thinking
was the report prepared by Transport Regeneration for the
County Council and Northern Rail called quite simply ‘Eco
Stations’ and published in November 2006. The report
comments that “The Eco Stations’ concept is based on
enhancement of railway stations as a focal point of sustainable
development within the local community and to demonstrate
low environmental impact design, construction and use. In
short, fulfilling a sustainable community role, while also meeting
passenger and operational requirements of a railway station”.
In itself this is quite a challenge.

Accrington is a medium sized station used by about 240,000
passengers per year. The ideas being developed as part of
this project can be applied to many other locations not only
where new building works are taking place but also when a
building is being refurbished. The project fits with the
County Council’s Climate Change and Procurement
strategies BUT also with the agendas of others such as the
NWRDA and our European partners. We hope this design
report will inspire others to look again at what they do and
how they do it and develop the ideas further. We do not
profess a monopoly of ideas but do want to initiate a debate
about developing sustainable building techniques especially
within the railway industry.
Richard Watts, Rail Projects Manager, Lancashire County
Council, 13th May 2008.

The Accrington project is a new build so it has allowed us to
look holistically at the design, construction and operation of the
building from first principles. It has also allowed us to look at
how we can improve the integration of the station with the local
community. The present facility is unwelcoming and does
nothing to make one feel good about the town. So the new
station not only needed to be developed in a sustainable way
but also to project something of the new optimism being
developed in the town through its regeneration. We hope the
design achieves that. However, in addition to this the project is
also developing a community learning centre that will be based
in the station and likely to be managed by the East Lancashire
Community Rail Partnership. This will be used to promote
awareness of environmental issues especially as they apply to
buildings. We look forward to this challenge.
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Executive Summary
Modern society stands on the precipice of fundamental change
to all of our living habits. It is widely believed that the damage
caused to the environment is now irreversible but it is
incumbent upon the construction industry to restrict its impact
as much as is practicable.
Urban environments are intrinsically linked to their rural
counterparts and the development of sustainable urban fabric is
paramount to the success of environmental strategies laid down
by local, national and international authorities. For this reason
Architecture has a very important role to play as society moves
towards a more sustainable future. After all, buildings provide
many of the spaces in which we go about our daily lives.
As a practice SBS Architects is committed to the consideration
and analysis of environmentally friendly methods of
construction on every project, not least for Accrington Station.
Of course each project will be different but an overarching
strategy is in place to produce the most sustainable architecture
possible for every scheme. Sustainable architecture is not just
one off, large-scale commercial projects. It is, in essence,
contemporary architecture for a changing world.
The underlining strategy is to save energy, water and material
resources with positive environmental systems demanded from
the outset.
The primary solution to energy conservation had to be in the
passive design of the building form by reducing heat loss and
solar gain along with reducing the electrical demand of the
building. This has been achieved through increased insulation
to all elements, solar shading, active use of natural light and
ventilation along with energy efficient fittings resulting in the
optimum reduction in demand for active electrical, heating and
cooling solutions.

from a renewable supply. Careful material selection was
also inherent in the design approach given the nature of the
building and location of the site adjacent to the town centre
conservation area.
Energy conservation has been an important element of the
design of the new station building and car park. Through
active and passive design solutions that go beyond the
current requirements of British building regulations it is
anticipated that energy savings up to 20% per annum will be
achieved. It is recognised that the extra build and life cycle
costs incurred to achieve this saving may amount to an
estimated £300,000 over a 60 year period but this is
accounted for by transferring the generation of power from
large power stations to the on site. The life cycle cost also
accounts for some additional maintenance that will be
incurred over the life of the building. The approach taken in
reducing energy requirements will result in a high BREEAM
rating.
As a secondary solution to energy conservation running
costs are to be minimised through active environmental
systems in order to conserve natural resources wherever
possible. This has been achieved through rainwater
harvesting, solar hot water generation and solar pv
technology.
SBS Architects, June 2008

Material selection was based upon the requirement to minimise
the environmental impact of a new station building by selecting
materials that have a low or negative carbon footprint and low
embodied energy. This has been achieved by extensively
investigating recycled materials along with materials sourced
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Introduction
Lancashire County Council in association with Network Rail and
Northern Rail has embarked on a mission to create a
benchmark new station building in Accrington of outstanding
environmental merit. This report will outline and highlight the
issues that have arisen throughout the design and delivery
process, dividing the work up to this stage into clear and
succinct sections that take into account every consideration that
has formulated the approach to the architectural, structural and
services design.
SBS Architects, with the help of Halcrow Yolles (structural and
services engineers) and Cyril Sweett (quantity surveyors), have
developed a proposal to satisfy all interested parties while at
the same time preserving the core ideal of creating a building
with minimum environmental impact.
Whilst this may not be the green architecture of hay bail walls
or composting toilets due consideration has been given to all
elements of the design to take into account the lifecycle impact
of materials and processes. This ranges from the locally
sourced stone for the external walls to the aggregate material
used in the structural concrete of the floors. Costs too have
been carefully monitored to ensure that the building will be truly
sustainable, meeting financial as well as physical criteria.
The design has been challenging for all involved and has
provided a valuable insight into the formulation of
environmental policies in the construction and design of
buildings. It is hoped that the agreed solution for Accrington
Train Station will act as a benchmark for further projects of this
type under the authority’s jurisdiction.

3

Accrington Eco Railway Station
Design Report
September 2010

Approach

01
APPROACH

Site
The existing Accrington Station lay approximately four hundred
metres west of the town centre on the northbound platform.
Access can be gained on foot to both platforms with an
uncovered footbridge linking the two. A lack of directional
signage for pedestrians from the town centre detaches the
station from its locality for those approaching on foot. Vehicular
traffic signage is evident throughout the town’s road network.
However, its absence from the pedestrianised town centre
shopping area is conspicuous.
Parking provision is in place for both platforms but lacks
cohesion or organisation, exaggerating the poorly manifested
links to the town centre. Both car parks are consistently
overcrowded with little management; the larger of the two –
adjacent to the southbound platform – is often difficult to
negotiate and has a somewhat convoluted route to the station
and platforms. The smaller car park on the northbound side is
little more than a dead end to Paxton Street.
It is the larger of the two car parks, bounded by Eagle Street to
the east and the station to the west, which forms the bulk of the
development site. A large area allocated for development abuts
the site on the south side and existing residential and retail
properties back onto the site to the north.

Existing Station

Existing Car Park

Existing Station Approach

Importantly, the development site sits directly adjacent to the
Accrington town centre conservation area, the boundary of
which dissects Eagle Street. Within the conservation area and
significantly, there are two Grade II listed buildings on Eagle
Street facing the site, an important factor in the consideration of
form, massing and overall layout.
The station itself is in an elevated position with a viaduct
carrying the track to the north.
Existing View on Platform
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Current Standards
All existing legislation and recent updates were given due
consideration in the formulation of the scheme, but of particular
pertinence were the amendments to Part L (conservation of fuel
and power) that came into effect 6th April 2006 outlining new
energy performance requirements for all buildings.
From the outset an, ‘over and above’, strategy has been
implemented when taking into account current standards for
energy use, loss and recovery. The goal is not merely to meet
the prescribed standards but to go well beyond satisfying them
as far as it is reasonably practicable and financially sustainable.
Most appropriate legislation in terms of energy consumption is
for this project is Part L2A - Conservation of fuel and power in
new buildings other than dwellings.

BREEAM
Materials are of significant influence in the planning process.
The task at hand has been to specify sustainable materials
and technologies that are appropriate within the influence of
the town centre conservation area. Timber cladding for
example was discounted on account of its absence from the
vernacular.
Planning permission was gained on 30th May 2008.

The BREEAM method of assessment for building projects is
designed to help designers, contractors and clients
understand the environmental impacts of their scheme and
through a process of consultation mitigate them.
The assessment covers all aspects of the building project
from selection of materials; through energy performance and
travel plans to the selection of contractors and statements of
intent regarding responsible construction in the contract
preliminaries.
The overall score is then calculated and a rating of pass,
good, very good or excellent is granted for the scheme. The
target is to achieve an excellent rating for Accrington Train
Station.

Network Rail
In addition to national and local legislative guidance
consideration has also been afforded to Network Rail’s own
legislative framework.
The DFT and Network Rail set out guidance for building projects
under Network Rail’s jurisdiction and formed the basis for
discounting certain methods at an early stage, such as rammed
earth technologies, that are not appropriate in the rail
environment.
P l a n n i n g:
National and local planning policy guidance has been consulted
throughout the process in order to meet requirements set out for
new development. This was of particular importance when
considering the deteriorating link between the town centre and
station and the imminent urban renewal programme due to be
undertaken by the local authority – Hyndburn Borough Council.
Planning Policy Statement 1 that sets out guidelines for
sustainable development and Planning Policy Guidance 13
(Transport) are predominantly applicable in this instance.
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Technologies

Materials

Integral to any project of this kind is the implementation of
technologies that seek to reduce the environmental impact of
buildings in both construction and operation. With the rise of low
impact building and it’s ascension to the forefront of the
construction industry has come a rapidly moving market
resulting in the potential to specify technologies that may be
outdated in a comparatively short space of time. This was an
important factor and had a bearing on all decisions taken
regarding the energy efficient technologies to be implemented.

Materials form the primary basis for the architectural input
into the sustainable design. Positive promotion of the use of
materials of low environmental impact would drive every
detail of the design process. This includes considering the
full life of all materials; an appraisal of which led to either
their inclusion or omission.
In broad terms the selection of materials came to a simple
conclusion. Where possible reclaimed and recycled products
would be used. Beyond that every effort would be made to
specify responsibly sourced, low impact materials. The
guidance of The Green Guide to Specification was taken into
account at every level and proved a very influential tool.

Prior to the inclusion or omission of any technologies though, it
was clear that with a building of this type a number of options
would need to be considered in our attempts to reduce the
carbon footprint of the scheme as a whole.
Technologies taken into consideration were as follows:








It should also be noted that materials were subject to
legislative approval and, given the proximity of the
conservation area and the architectural vernacular, this
posed an additional challenge.

Solar Panel

Wind power
Solar electric
Solar hot water
Rainwater harvesting
Ground source heat pump
CHP (Combined Heat & Power)
Grey water

Fundamental to the implementation of sustainable technologies
would be the maximisation of natural resources of energy: solar,
wind etc.

Mineral wool Insulation

Timber Curtain walling
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Precedent
A myriad of precedent is evident nationally and internationally
when considering sustainable design. It is not the purpose of
this report or the design process to critique other schemes and
as such an outline design was developed with key principles in
place. With these key principles in place coupled with the advice
of the structural and services engineers SBS Architects sought
out local schemes utilising similar materials, construction
techniques and technologies. Through first hand reports from
operators and end users we were able to establish a more
rounded analysis of the operational benefits or otherwise of
what remains a relatively new concept to construction in the UK.
The burgeoning sustainable approach to buildings is not without
it’s pitfalls. One example of this could be found in a scheme that
had installed a biomass heating system but the end user had
run into problems obtaining the fuel which resulted in importing
fuel from further afield, thus attracting additional cost. This
would appear to be a common problem throughout the sector
and further informed our approach to the next phase of the
design process. Sustainability is all encompassing and lifecycle
costs were not to be discounted.

Jubilee Library, Brighton
Lomax, Cassidy & Edwards
-

South facing glazing

Headquarter of Cambridge Federation of Women’s
Institute, Cambridge
Ellismiller Architects
-

Rainwater harvesting
Natural ventilation
Solar panels

Sainsbury, Greenwich Peninsula
Chetwood Associates
-

Extensive use of natural lighting
Natural ventilation
On site CHP

Southport Eco Centre, Southport
Cass Associates
-

Natural Ventilation
Rainwater harvesting
Passive solar design
‘Super’ insulation
Zero energy consumption
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The Site

The Building

The decision to locate the new station building on the Southeast
side of the running lines serves to enhance the physical linkages
to the town centre, integrating the station into the fabric of the
town with an enhanced sense of belonging. The physical
characteristics of the site result in a diagonal desire line of 120m
between entry to the site and platform along with a vertical
increase of 7.5m up to the platform.

The building form is derived from the lines of reference
through the site, which are utilised to enhance the two
distinct forms of the served and servant spaces. The ticket
office and back-of-house is heavy and secure, whilst forming
a buffer to the running lines behind. The booking hall and
thoroughfare is light and open, utilizing light structural
materials and large areas of glass. Throughout the design
process the principle has been to form the building using
load-bearing materials and timber technologies to maximum
effect and thereby reducing the reliance upon the use of
steelwork.

A number of parallel lines of reference have been utilised to tie
the two ends of the site together and enhance the cross-site
linkage. These lines of reference are picked up on site through
the formation of physical vertical planes. These vertical planes
commence with the free-standing stone walls defining the flights
of stairs, to the formation of the booking hall and via the ticket
office aligning with the platform entry point.
The site being on the edge of the town centre conservation area
also had an influence upon not only the site layout but also the
materials and open spaces created between the operational
requirements.
The landscaping scheme is the result of a collaborative design
with the local authority to promote local plant and insect species,
whilst maintain a level of serviceability and self-surveillance of
the station through the site. The scheme includes the provision
of a ‘woodland’ thicket area, low maintenance shrubs and
wildflower grassed areas.

From the outset, the station design has focused upon the
strategy to save on energy usage through the passive
design of the building. The servant half of the building
utilises it’s mass and thermal properties to regulate
temperature, whilst the served half utilises the design of the
roof and areas of glazing to shade in the summer and take
advantage of heat gain in the winter.
The principle of reducing the demand for lighting, heating
and cooling is assisted through the use of small windows
and rooflights to the servant spaces to the active use of
natural cross ventilation between opposite faces of the
building.
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Curtain Walling
Timber curtain walling is to be installed as a more sustainable
alternative to more traditional aluminium framed systems.



Forming the bulk of the south façade of the building the curtain
walling will maximise natural daylight gains while assisting in
maintaining a comfortable internal environment for users of the
booking hall. It should be highlighted that the booking hall will
not be a heated space and as such does not require the same
level of heat retention to meet current standards set out in Part L
of the building regulations.



Curtain walling by RAICO incorporating Pilkington doubleglazing system.
Materials
Timber

RAICO curtain walling was constructed with FSC
accredited timber.

The timber is obtained from sustainable forests – it
is a renewable resource.

At the present time, timber growth in Europe is
greater than the amount consumed

Wood absorbs and stores Co2 during its whole
lifetime.

During growth trees require naturally occurring
water, sun and Co2.

They produce oxygen.

Trees provide a natural environment during growth.

The timber in the curtain walling is laminated timber
which utilises the greatest amount of useable
material compared to solid wood. The utilisation is
in the region of 92% and is in large part due to the
special finger jointing methods used. This enables
continuous long sections to be made from small
lengths of wood. knots, splits and defects are
effectively cut out.

It enables the use of reduced dimensions because
the E modulus is usually superior to solid wood. It is
an engineered material with known statics.









Laminated timber is more stable than solid wood
and reduces potential wastage due to shrinkage,
warping and splits.
Most of the timber is sourced from Europe which
minimises transport and Co2 emissions.
Excess wood waste can be used to manufacture
wood pellets – an extremely efficient modern
method of heating.
The improved U values of timber provide
reduced heat loss through the profiles – the
section standard is 1.4W/m2K but can be
brought down to 0.9W/m2K.
The energy used to produce laminated timber
CW, windows and doors is considerably less
than for other products.
The energy used to produce one tonne of
building material:Timber – 2000kW/hours per
Aluminium – 25,000kW/hours
uPVC 45,000kW/hours
(Source: Centre of Alternative Technology)
Studies have shown timber to be a hygienic
material.






Transportation

Returnable packaging is used wherever
possible to reduce the amount of waste.
Glass






Adhesive and gaskets

High quality products are utilised in order to
provide a prolonged lifetime in use.

All materials are free of toxins and the gaskets
can be recycled.

The adhesive is free of toxins during the
production process and during its life.
Lacquer




The lacquer is solvent free .
The lacquer is water-soluble.
The lacquer is automatically sprayed thereby
accurately controlling the amount used and
provides an even film without excessive buildup.

The application process is carried out in a
closed cabin reducing the escape of fumes into
the atmosphere.
The overspray is captured and re-used
minimising material waste.
The high quality lacquers used have been
tested and given a 10-year warranty. This
reduces the need for maintenance and relacquering.

Inner pane – Pilkington K Glass. Low emissivity
coating (low E) reduces heat loss whilst making
the most of passive solar gains.
Outer pane – Pilkington Optifloat. Totally
recyclable.
Pilkington float glass plants meet the stringent
requirements of international standard ISO
14001 (Environmental management).
Pilkington has been committed to environmental
management for some time and since 1970
have halved energy consumption.

U–values
Approved document L2A of the Building Regulations sets
out limiting U-value standards for major building elements;
walls, roof, floors etc. The overarching policy of ‘over and
above’ that has influenced every aspect of the specification
has meant that the proposed curtain walling is over twice as
thermally efficient as recommended in Part L2A.
Limiting U-value standard
for CW as Part L2A
(W/m2K)

Proposed U-value
standard for CW of
Accrington Station
(W/m2K)

2.2

0.9
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External Windows & Rooflights
On the north façade, facing the tracks, two small opening
windows provide natural daylight and natural ventilation to the
staff accommodation at the rear of the building. A further
window is designed for the ticket office but for security reasons
this cannot be opened although it retains many of the
characteristics of those that do.
The opening windows to be installed are of hardwood frame and
triple glazed units.
Materials
Timber

Hardwood timber frames and cills sourced from an
FSC accredited supplier.

Improved U-values in timber when compared with
aluminium or uPVC framing.

Reduced energy consumption in production of
timber frames when compared with aluminium or
uPVC.
Preservative Treatment

Organic solvent applied as preservative treatment
after cutting and machining of timber and before
assembling the components to ensure total
protection and therefore minimising degradation.
Glass (Opening Lights)

Pilkington energiKare double glazed units made up
of Pilkington K Glass and Pilkington Optiwhite.

K Glass has a low emissivity coating (low E) that
reduces heat loss whilst making the most of passive
solar gains.

Optiwhite – ‘Extra clear’ glass that allows more
solar heat to penetrate.

Argon filled cavity further improves thermal
performance.

Pilkington float glass plants meet the stringent
requirements of international standard ISO 14001
(Environmental management).



Pilkington has been committed to environmental
management for some time and since 1970
have halved energy consumption.

Cavity Closers

Cellecta Uniclosers have been specified to cap
all wall cavities at door and window openings to
the cills and jambs.

Robust detailing such as this, incorporating a
greater continuity to the insulation envelope,
reduces the risk of heat loss at wall openings
and increases the thermal performance of the
building reducing the heating requirement.

Cellecta recycle 95% of polystyrene, polythene,
paper and cardboard waste produced in their
factory and offices.

Cellecta products are manufactured without the
use of either CFC or HCFC blowing agents and
have zero ODP. All are made of materials that
are recycled or are recyclable.

Unicloser XCC's insulation core is made from
Yelofoam X (extruded polystyrene with zero
ODP) and a rigid DPC profile which is made
from virgin and recycled PVC-U.

U–values
Approved document L2A of the Building Regulations sets
out limiting U-value standards for major building elements;
walls, roof, floors etc. The overarching policy of ‘over and
above’ that has influenced every aspect of the specification
has meant that the proposed windows and rooflights are
significantly more thermally efficient than recommended in
Part L2A.
Limiting U-value standard
for windows as Part L2A
(W/m2K)

Proposed U-value
standard for windows of
Accrington Station
(W/m2K)

2.2

1.5

Limiting U-value standard
for rooflights as Part L2A
(W/m2K)

Proposed U-value
standard for rooflights of
Accrington Station
(W/m2K)

2.2

1.4

Rooflights

Rooflights are to be installed over the staff
accommodation to the rear of the building to
maximise natural daylight gains. Due to their
north facing orientation overheating and glare
should be kept to a minimum.
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Wall Type A (Stone Facing)
Extra thick double leaf walls form the bulk of the vertical
envelope of the building. Two wall types are present; one with a
rendered finish and Type A, a natural stone finish.
Cavity walls are highly insulated with 150mm rigid board
insulation and a high density blockwork inner leaf, adding to the
reduction in heat loss and improvement of the building’s thermal
performance.
Materials
Stone (External Face)

All walling stone is reclaimed negating the
requirement for extraction from natural resources
and thus reducing the environmental impact
through restricting the number of processes.

Sourced from a local reclamation yard less than a
mile away from site of which a large proportion of
stock is from local demolition sites.

Sandstone specified to compliment the local
architectural language with particular reference to
the proximity of the Accrington town centre
conservation area.

Minimise re-processing of the stone, keeping down
the embodied energy.
Cavity Insulation

150mm Kingspan Kooltherm K8 cavity board is over
three times more efficient than 0.70W/m2K limiting
U-value standard for any individual element of a
wall build up as recommended in Part L2A of the
Building Regulations.

Kooltherm K8 is free of CFC/HCFC with zero ODP
(Ozone Depletion Potential).
Damp Proof Course

Hyload DPC contains over 70% recycled materials.
Blockwork (Internal Leaf)

100mm high density Lignacite blocks make up the
internal leaf increasing the thermal performance of
the building and reducing the risk of heat loss.









High density blockwork also contributes to the
acoustic resistance of the wall build up which is
of particular importance when considering the
comfort of the staff working in the areas of the
building facing the railway tracks on the north
side of the building.
Lignacite’s curing chambers conserve energy by
using the natural heat given off by the
exothermic reaction between cement and water
reducing CO2 emissions by nearly 45% since
installation.
All water used to process Lignacite products is
recycled.
Raw materials are locally sourced.
Recycled glass used as a substitute for stone in
the manufacture of the blocks.

U–values
Approved document L2A of the Building Regulations sets
out limiting U-value standards for major building elements;
walls, roof, floors etc. The overarching policy of ‘over and
above’ that has influenced every aspect of the specification
has meant that the proposed wall construction is well over
twice as thermally efficient as recommended in Part L2A.
Limiting U-value standard
for walls as Part L2A
(W/m2K)

Proposed U-value
standard for walls of
Accrington Station
(W/m2K)

0.35

0.13

Structural Wind Posts

Where possible reclaimed steel is to be used for
the hidden elements of structural steel.

A local steel fabricator has been specified to
supply all steel within the building and has
committed to use best endeavours to source
reclaimed steel sections in line with the core
objectives of the scheme.
Internal Lining

Emulsion used to cover internal walls by
Earthborn Paints.

Paint ingredients selected from natural and
sustainable sources.

Minimal environmental impact in the
manufacturing process.

Allows surfaces to breathe, benefiting the
building fabric, helping even out the humidity in
rooms and reduce the build up of static and
allergens.

Acrylic free, something that is not associated
with more traditional emulsion paints.
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Wall Type B (Rendered)
Extra thick double leaf walls form the bulk of the vertical
envelope of the building. Two wall types are present; one with a
stone facing finish and Type B, a rendered finish.
Cavity walls are highly insulated with 150mm rigid board
insulation and a high density blockwork inner leaf, adding to the
reduction in heat loss and improvement of the building’s thermal
performance.
Materials
Render (External Face)

The use of modern lime render from Baumit
Bayosan reduces the use of cement in the build and
helps to ensure a breathable, dry construction.

Cement production is a business that produces
more than 5% of mankind's carbon dioxide
emissions.

Cement manufacturing process relies on burning
huge amounts of coal to heat kilns to more than
1,500C. It also relies on the decomposition of
limestone, a chemical change which frees carbon
dioxide as a byproduct.
Cavity Insulation

150mm Kingspan Kooltherm K8 cavity board is over
three times more efficient than 0.70W/m2K limiting
U-value standard for any individual element of a
wall build up as recommended in Part L2A of the
Building Regulations.

Kooltherm K8 is free of CFC/HCFC with zero ODP
(Ozone Depletion Potential).
Damp Proof Course

Hyload DPC contains over 70% recycled materials.
Blockwork (External & Internal Leaf)

100mm high density Lignacite blocks make up the
both leafs increasing the thermal performance of
the building and reducing the risk of heat loss.









High density blockwork also contributes to the
acoustic resistance of the wall build up which is
of particular importance when considering the
comfort of the staff working in the areas of the
building facing the railway tracks on the north
side of the building.
Lignacite’s curing chambers conserve energy by
using the natural heat given off by the
exothermic reaction between cement and water
reducing CO2 emissions by nearly 45% since
installation.
All water used to process Lignacite products is
recycled.
Raw materials are locally sourced.
Recycled glass used as a substitute for stone in
the manufacture of the blocks.

U–values
Approved document L2A of the Building Regulations sets
out limiting U-value standards for major building elements;
walls, roof, floors etc. The overarching policy of ‘over and
above’ that has influenced every aspect of the specification
has meant that the proposed wall construction is well over
twice as thermally efficient as recommended in Part L2A.
Limiting U-value standard
for walls as Part L2A
(W/m2K)

Proposed U-value
standard for walls of
Accrington Station
(W/m2K)

0.35

0.13

Structural Wind Posts

Where possible reclaimed steel is to be used for
the hidden elements of structural steel.

A local steel fabricator has been specified to
supply all steel within the building and has
committed to use best endeavours to source
reclaimed steel sections in line with the core
objectives of the scheme.
Internal Lining

Emulsion used to cover internal walls by
Earthborn Paints.

Paint ingredients selected from natural and
sustainable sources.

Minimal environmental impact in the
manufacturing process.

Allows surfaces to breathe, benefiting the
building fabric, helping even out the humidity in
rooms and reduce the build up of static and
allergens.

Acrylic free, something that is not associated
with more traditional emulsion paints.
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Curved Roof
An aluminium standing seam roof finish with a structural liner
sheet and the maximum amount of insulation possible forms the
main body of the roof.



A variety of different materials were considered and discounted
due to environmental merit and the local architectural language.



Materials
External Standing Seam Sheet

Kalzip aluminium standing seam roof sheet for the
external face.

Process of aluminium extraction does consume a
large amount of electricity but two thirds of this
processing now uses electricity generated without
CO2 emissions through hydroelectric power.

Aluminium operates within a closed loop of
recyclability insofar that it can be installed,
demounted, recycled and reused over and over
again.

Low maintenance added to the above reflects a
better solution when compared with other materials
in terms of whole life costs.

Collection rates of aluminium for individual buildings
found to be between 93 and 98%.
Insulation

220mm (compressed thickness) insulation has
been specified to tie in with the policy of providing a
highly insulated building envelope.

Kalzip Insulation Plus 32 has been specifically
designed to meet the requirements of Part L.

Energy saved through the use of such insulation
has been found to far outweigh the levels produced
in its manufacture.

Easy to remove at the end of the building’s life.

Fully recyclable and free of CFC/HCFC.

Potential partial overshadowing from adjacent
Tesco development will be likely to affect output,
but nonetheless the panels will provide more
than 22% of the building’s energy demand.
PV panels require little or no maintenance and
can be expected to function efficiently for 20
years or more.

‘Green Roof’

Green roofs have clear ecological benefits,
assisting in the development of micro ecosystems and restricting water run off; i.e. making
the most of the water that falls onto the roof.

The system was considered not appropriate for
the scale, location and type of building in this
instance.

U–values
Approved document L2A of the Building Regulations sets
out limiting U-value standards for major building elements;
walls, roof, floors etc. The overarching policy of ‘over and
above’ that has influenced every aspect of the specification
has meant that the proposed roof construction is
considerably more thermally efficient as recommended in
Part L2A.
Limiting U-value standard
for roofs as Part L2A
(W/m2K)

Proposed U-value
standard for roof of
Accrington Station
(W/m2K)

0.25

0.15

Rainwater Harvesting

The services design includes rainwater
harvesting to maximise water usage.

A Wilo rainwater harvesting system has been
specified, with a 1500L tank, to provide over
50% of the building’s requirement for flushing
toilets.

Using rainwater for this function saves money on
utility bills in addition to having environmental
benefits as opposed to chemically treated
potable water.
Rainwater Goods

Rainwater goods are designed to accommodate
a potential 20% increase in annual rainfall in
order to ‘future-proof’ the building in terms of
climate change.

Solar Electric

The inclusion of 18 no. roof mounted solar electric
(Photovoltaic [PV]) panels has been included to
provide a peak output of 2534kWh.
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Roof Over Tower
The tower to the northeast corner of the building forms part of the
strong linear architectural language of the site as a whole and
also serves a practical purpose in the services design
specification.
A single layer polymeric sheet roof covering houses a solar hot
water panel to be utilised in the heating system. The roof is
pitched in order that the solar panel is in the prime orientation for
maximum efficiency.
Materials
Solar Hot Water

The heating load of the building is not anticipated to
be excessive given the scale and occupancy levels
(likely one member of staff at any one time with
potential for sporadic use of the basement).

Roof mounted Vitosol solar collector will be
accompanied by an auxiliary gas fired heating
system.

A feasibility study was carried out by Halcrow Yolles
to establish the viability of a Ground Source Heat
Pump. The capitol costs given the scale of the
building were considered to be detrimental when
considering the payback periods of such a system in
a building with a comparatively low heating load.

Proposed heating system incorporates underfloor
heating and zoned control systems so that comfort
levels are space specific, reducing the risk of
consuming more energy than is required.
Single Ply Roof

As with the other elements of the external envelope
the single ply membrane roof is heavily insulated
with 200mm rigid insulation.

U–values
Approved document L2A of the Building Regulations sets
out limiting U-value standards for major building elements;
walls, roof, floors etc. The overarching policy of ‘over and
above’ that has influenced every aspect of the specification
has meant that the proposed roof construction is
considerably more thermally efficient as recommended in
Part L2A.
Limiting U-value standard
for roofs as Part L2A
(W/m2K)

Proposed U-value
standard for roof of
Accrington Station
(W/m2K)

0.25

0.15

Internal Walls

Ma terials
Blockwork

100mm high density Lignacite blocks increase
the thermal performance of the building and
reduce the risk of heat loss.

High density blockwork also contributes to the
acoustic resistance of the wall build up which is
of particular importance when considering the
comfort of the staff working in the areas of the
building facing the railway tracks on the north
side of the building.

Lignacite’s curing chambers conserve energy by
using the natural heat given off by the
exothermic reaction between cement and water
reducing CO2 emissions by nearly 45% since
installation.

All water used to process Lignacite products is
recycled.

Raw materials are locally sourced.

Recycled glass used as a substitute for stone in
the manufacture of the blocks.
Paint







Emulsion used to cover internal walls by
Earthborn Paints.
Paint ingredients selected from natural and
sustainable sources.
Minimal environmental impact in the
manufacturing process.
Allows surfaces to breathe, benefiting the
building fabric, helping even out the humidity in
rooms and reduce the build up of static and
allergens.
Acrylic free, something that is not associated
with more traditional emulsion paints.
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Ground Floor
The construction of the ground floor was a very important
consideration in the development of the design to achieve the
continuous insulation envelope.
Two floor finishes have been specified but the build up of the
substrate remains the same throughout.
Materials
Slab

A Bison precast hollowcore slab adds the benefit of
minimal site work on in-situ concrete, speeding up
the process and reducing the energy requirements
as a result.

Hollowcore reduces the deadweight of the slab
whilst maintaining the structural stability.

Bison named as an exemplary manufacturer in a
report by WRAP, a government body concerned
with the reduction of waste in construction.

Ground Granulated Blast-furnace Slag (GGBS) has
been specified as part of the slab specification. This
is a by-product of other processes and replaces
more traditional aggregates in the concrete.
Separating Layer

EcoMembrane separating layer is manufactured
from 100% post-use polyethylene (from consumer
waste) which diverts more plastic waste from
landfill and keeps re-usable waste in the economy.

Other environmental benefits include: reduction of
energy consumption in manufacturing process, less
of the harmful gases sulphur dioxide and nitrous
oxide are produced, reduction of water usage in
manufacture, reduction of the CO2 generation.




Screed


Kooltherm K3 is free of CFC/HCFC with zero
ODP (Ozone Depletion Potential).
A perimeter upstand reduces the potential for
thermal bridging.

Ecoscreed incorporates 100% natural sand
replacement in the use of recycled glass ‘ecosand’.

Floor Finishes

The areas at the rear of the building for staff
accommodation are to be finished with Forbo
Marmoleum.

Natural materials make up the ingredients for the
manufacture of the product including; limestone,
linseed oil and jute. None of which are harmful to
the environment and all of which are
sustainable.

Lifecycle analyses have ranked Marmoleum as
first as an environmentally friendly floor
covering.

Booking hall and WCs are finished with Terazzo
tiles, an A rated material in the Green Guide to
specification.

U–values
Approved document L2A of the Building Regulations sets
out limiting U-value standards for major building elements;
walls, roof, floors etc. The overarching policy of ‘over and
above’ that has influenced every aspect of the specification
has meant that the proposed floor construction is
considerably more thermally efficient as recommended in
Part L2A.
Limiting U-value standard
for roofs as Part L2A
(W/m2K)

Proposed U-value
standard for roof of
Accrington Station
(W/m2K)

0.25

0.13

Insulation

170mm minimum (190mm in some areas) Kingspan
Kooltherm K3 floorboard is over twice as efficient
than 0.70W/m2K limiting U-value standard for any
individual element of a floor build up as
recommended in Part L2A of the Building
Regulations.

15

Accrington Eco Railway Station
Design Report
September 2010

Specification

02
SPECIFICATION
Glu–lam Beams

Vegetation

General

A significant proportion of the structure is load-bearing masonry
and as such there is minimum requirement for structural steel.
The primary roof supporting structure is of seven curved
engineered timber Glu-lam beams.

A specialist landscape consultant was engaged to provide a
scheme for the site, in addition to the ecology report
produced at an earlier stage, to create a visually appealing,
low-maintenance landscape of semi-natural habitats to
provide diversity of vegetation on site and increase the
potential for wildlife interest.

Other factors have been considered and included in the
specification as part of the ‘green cover’ for the building.
They include:

Materials
TImber

Glued laminated timber beams; timber sourced
from an FSC accredited supplier.

Glu-lam products are more environmentally friendly
when compared with concrete or steel materials:
requiring less energy in production and being wholly
recyclable at the end of their life.

Glu-lam is much lighter than concrete or steel
materials making it significantly easier to use on
site.

Ecology





FSC (Forest Stewardship Council)
The FSC is an international non-profit organisation set up to
evaluate, accredit and monitor independent certification
organisations that in turn audit and certify those organisations
that manage the forests or process the timber along the supply
chain.

Solar Powered Lighting
The lighting columns to the car park include the provision of PV
panels attached to the individual lighting units. The intended
result is the production of sufficient power generation to sustain
the car park lighting levels as carbon neutral.
Materials

High efficiency multicrystal photovoltaic modules
producing approximately 2,100 KWh per year.

Coupled with the control systems and a managed
lighting period, the units should save a minimum of
18 Tons of CO2 over 20 years.



Low maintenance was a priority due to the
nature of an operating station, and low level
shrub and groundcover panting used to ensure
site security was not compromised through
overgrown vegetation at a later stage.
Native plants were specified to fit in with the
local habitat and encourage site development in
line with native British species.
Where there was a Japanese Knotweed
infestation on site this was treated at an early
stage prior to commencing works, with an
ongoing spray-treatment regime to suppress
remaining growth in a woodland thicket area to
one end of the site.
Existing tress at this end of the site were
retained to aid integration of the new scheme
with existing vegetation.



Locally sourced reclaimed timber for joists to
roof over tower and first floor level over kitchen
and staff WC.



Reclaimed stone used for pavers and kerbs to
external works.



‘Envirosand’ – recycled crushed glass bedding
for external paving.



Use of low energy light fittings throughout.



Vastly improved cycle parking provision.



Inclusion of a learning centre for use by local
and regional schools and full time on-line
monitoring of the building’s performance with
publicly available statistical information.



Improved pedestrian links in the direction of the
town centre.



Specification of high performance, low water
consumption sanitary fittings, including dual
flush toilets and ifra-red sensors for taps.



Installation of high performance Dyson handdryers in WCs.



Web connected monitoring systems for the
electrical usage and production.



Provision for the future installation of a wind
turbine.
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Procurement & BREEAM
The project was procured under a Design and Build contract,
primarily in order for the contractor’s M&E consultant to bring
specialist knowledge to the installation of the specialist systems
being proposed. A high degree of control was needed due to the
demanding nature of an eco-build project and as such the
architectural design of the building at tender stage for
incorporation within the Employer’s Requirement was taken to a
level far beyond that normally expected under a Design and
Build contract.
Procurement
Contract

JCT D&B 05 Revisions 1 (2007 Amendments)

Highly detailed performance specification produced
by design team M&E consultant.

Architectural design taken to a similar level to that
required under traditional forms of contract

Tendering contractors interviewed on a basis of rail
work experience as well as sustainable projects.

Aspiration to achieve BREEAM ‘Excellent’ rating
written into tender particulars.

Tender requirement to novate SBS to carry through
the ethos and sustainability aspirations of the
original design.
Construction period

A resident engineer was appointed by SBS as
client’s consultant during groundworks period to
ensure quality of build in the early stages.

Similarly during later stages a resident architect
was required to ensure build quality and compliance
with drawings and details.

Although more costly to the client, this approach
aims to prevent mistakes which cause abortive or
incorrect works which need correcting, resulting in
higher levels of wastage.

BREEAM
The client’s requirement to achieve a BREEAM Excellent
rating was expressed at an early stage, and the initial design
drawn up using a BREEAM bespoke report system, as BRE
have not produced a generic assessment model for station
building types to date.
This required the appointment of a BREEAM consultant,
which was made directly between the client and consultant,
to aid the design team in specification and management of
the building and associated construction requirements to
achieve the desired rating.

Outcome
We are currently waiting on resolution of the BREEAM
report from the consultant and confirmation of the Excellent
rating. For future projects it may be advisable in light of the
time this has taken for the engineering consultant appointed
to be selected partly on the basis of in-house BREEAM
consultancy services, to help speed up the process.

This turned out to be a more drawn-out process than
originally thought, in part due to delays in receiving
communication from the BREEAM consultant, and in part
due to the project being selected by BRE for audit. At the
time of going to print the project is recommended a score
putting it comfortably within the BREEAM ‘Excellent’ rating
range.

Using the bespoke sysem

There have been challenges in terms of credits
being non-applicable to our project, for example
one credit for re-use of façade which cannot be
obtained due to it being a new-build.

Consultation period has been much longer than
anticipated, possibly due to bespoke nature
requiring further clarification from BRE.

The BREEAM system has applications in
projects as a design aid, however can also prove
difficult in terms of being highly prescriptive to
work with, however it is a recognised standard
by which to measure sustainable design and
construction of projects.
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Lessons Learned
Over the course of the project at Accrington Eco Station, the
team have been through a learning process regarding the
design and procurement of sustainable architecture not only on
this scale but in line with the demanding nature of a station.
Challenges have been met and managed along the way, both
by the team and the contractor; the lessons learned on this
exemplar station development will be fed into subsequent
projects to engender a learned and targeted approach to
subsequent projects.
Specification
Turbine

Due to events on an unconnected project, rotary
turbine installation in public areas was halted
pending review of health & safety risks. In addition
the erection of a Tesco superstore adjacent to our
site was thought to have a potential effect on wind
resources (pending review.)

The team found a suitable alternative in the
provision of 18no PV panels mounted on the station
roof to generate the same energy.

In future rotary turbines may not be allowed in
public areas – helical turbines can be specified in
their place, being more efficient in turbulent air, as
well as being safe for use in public areas.

Additionally, when considering installation of such
systems the team would benefit from looking into
potential applications for planning on nearby sites
as these may affect wind or solar resources if built
too close.
Contractor Design
Structure

The contractor’s appointed structural engineer was
not prepared to base their finalised design on that
as described in the tender documents due to a
professional difference of opinion.






This led after some discussion to accepting a
revised structural design incorporating more
steelwork than originally planned.
While the quantities involved did not affect the
BREEAM rating, the team would have preferred
to keep the building’s embodied energy as low
as possible.
This would have been possible should the
tender have stipulated the Novation of the
concept engineer and this should be bourne in
mind on future projects.

Construction Challenges
Sourcing – concrete aggregate

BREEAM credits required local sourcing for
aggregate for major concrete elements.

While this would not have proved problematic on
large sites, the small qualities required here
resulted in the contractor having to find an
alternative supplier to the large companies they
were used to working with. On future projects it
should be borne in mind that small scale can
prove challenging when it comes to the supply of
ecologically sustainable material.

Smaller suppliers should be considered at the
outset as more appropriate than the major UK
companies based on this experience.
Sourcing – pre-cast concrete units

The manufacturer of these units was selected by
the contractor as being a local source to satisfy
BREEAM requirements.

It was discovered upon investigation of
credentials to provide documentation that the
units were actually manufactured in Ireland,
although the company supplying them was
registered in Yorkshire.



In future projects it should be noted at the
outset to contractors that before placing orders,
full traceability documentation and any ISO
accreditation must be supplied to back up
sourcing requirements.

Reclaimed materials

The extensive use of reclaimed stone for walling
and reclaimed pavers led to problems for the
contractor on several fronts as they had not
adequately allowed for the amount of on site
processing the materials would need.

As such, time was taken addressing irregularity
and cleaning of the stonework supplied, adding
work into the project that the contractor had not
allowed for, leading to delays.

In future projects such additional processing
should be flagged up to contractors at tender
interview stage to ensure tenders allow for the
extra work entailed.

Conclusions
As such a project had not been undertaken by the contractor
before, despite their experience on sustainable construction,
it would be worth going into greater depth at the tender
interview stage to ensure ‘special requirements’ such as
working with reclaimed materials has been adequately
allowed for.
Additionally, although the choice of a Design & Build
contract provided a great deal of protection to client in terms
of risk, given the prescriptive nature and high aspirations for
of such a project, it would be worthwhile in future
considering the use of a partnering contract. Although these
are relatively new to the industry they have been used on
other eco schemes to great effect and would be worth
exploring as a procurement option.
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Monitoring
Due to one of the aspirations for the building being to serve a
function as a test site for future schemes, the importance of
monitoring the effectiveness of the systems and overall design
has been an important part of the scheme.
Systems Monitoring
BMS (Building Monitoring System)
As part of the technical specification for the building the
contractors sub-consultant specified a BMS system to
monitor the green features and energy usage of the
building. The following will be metered:

Incoming electricity used for station facilities

Separate figures for the learning resource space

Energy generated from PVs on the roof and car
park lighting columns

Gas use for the building

Water used from mains supply

Water heated by solar heating system

Rainwater harvested for WC flushing


The system will help Northern Rail and future Train
Operating Companies to monitor their building’s
performance and if necessary asses how staff use
of the building could be made more energy efficient
itself.

Web Publishing Software

In addition to the metering of these elements
through the BMS system, an additional software
package from eSight Energy has been specified
which will allow the publishing of the figures
generated on a website.

This will serve as a user-friendly tool for
Lancashire County Council to display the
performance of the building on their website as a
learning resource in itself.

A monitor will be installed in the basement
learning resources centre as a direct learning
tool.

Building Performance
The Energy Performance certificate has been produced for
the project with an energy efficiency rating of 16, above the
benchmark rating of 36 for a new build.
In addition to the EPC, the building will be monitored using
the figures produced by the BMS system in order to assess
the savings made through use of the ‘green’ systems within
the building in comparison to other benchmark buildings.

Opportunities

The project is intended partly as a precedent
building for other stations of its type, and an
understanding of how these systems perform in
a station context will serve as a learning tool for
future projects

Additionally the study of the building as a
functioning station will allow comparisons to be
drawn against similar projects within Europe
under the SusStations project.
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Next Stage
Taking the project forwards, leasing arrangements have been
set up between Lancashire County Council and the Train
Operating Company in much the same way as Network Rail.
The intention is for Northern Rail are moving their staff out of the
old booking office on the platform to allow for the final stages of
the project.

Future Projects
With the completion of Accrington Eco Station, the concepts
and principles employed in this instance can be taken
forward by not only the project team and client but by train
operating companies and public transport providers at large
to look at ways to expand on the improvement of the UK
transport network with sustainable principles in mind.

Phase 3
Proposed works

Once Northern Rail have moved out of the defunct
station ticket office, this will be dismantled and the
materials reclaimed/recycled as appropriate.

The platform area is to be made good and options
to install new a new CIS system are being explored.

There is already a strong and sustained ‘green’ movement in
Europe, and it is hoped that the UK can improve upon its
current position on sustainability issues to learn from
lessons both domestically and aboard to strengthen and
encourage future projects to make our transport networks as
sustainable as they have the potential to be.

Public Art


Opportunities may also be explored for the
provision at a later date of a public art project to
further engender a feeling of community
involvement in the station in Accrington’s residents.

Wind Turbine

The initially proposed wind turbine has not been
abandoned as an opportunity to further improve the
building’s potential for on-site renewable energy
generation.

In light of the new Tesco superstore being built
adjacent to the site, an assessment should be
made to see if a modern high-efficiency helical
turbine could be installed

Helical turbines function better in turbulent air than
rotary turbines, and as such, given a positive result
from on site tests, this may allow a further 10% or
more of the building’s energy use to be selfsupplied.

Proposed ‘Wind Buster’ wind turbine, Seab Energy
Subject to site assessment survey
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