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n June 2019 former Prime Minister Theresa 
May committed the UK to eliminate its 
carbon by 2050, and the transport sector 
was thrown into the spotlight.

As the highest carbon dioxide-emitting 
sector in the country, the industry is therefore 
obliged to play its part in helping the nation to 
achieve this ambitious target.

SYSTRA has long demonstrated how it 
takes decarbonisation seriously through its 
impressive global portfolio of projects, and at 
all stages of the project lifecycle.   

This reputation was reinforced in the UK 
last August following its acquisition of TSP 
Projects, which has cemented SYSTRA’s 
place as a major UK force in engineering and 
consultancy for multiple modes of transport 
and complex infrastructure.

The acquisition brings SYSTRA’s combined 
UK and Ireland workforce to more than 
800 employees across 13 locations, with 
TSP Projects continuing to operate as a 
separate business unit and providing high-
end, specialist technical expertise in design, 
engineering and programme/construction 
management until April 1, when it will be fully 
integrated into SYSTRA. 

In addition to expanding SYSTRA’s UK 
footprint, the acquisition represented a good 
fit between two like-minded companies with 
a shared commitment to excellence, safety and 
innovation.

Evidence of an additional shared 
commitment to reducing the rail industry’s 

carbon footprint was provided in October 
when TSP Projects was awarded a contract by 
RSSB (formerly the Rail Standards and Safety 
Board) to develop and deliver training on the 
Rail Carbon Tool. 

Launched in May 2019, the Rail Carbon 
Tool is a web-based application that has 
been provided by RSSB to all rail industry 
organisations and companies to enable them to 
calculate and analyse the carbon footprints of 
projects and activities, identify and assess low-
carbon alternatives, and to select low-carbon 
solutions. 

It has so far been used in more than 140 
projects and, in line with the recently updated 
Network Rail, Environmental and Social 
Minimum Requirements, must now be used 
for all infrastructure projects worth more than 
£1 million.

TSP Projects was awarded the training 
delivery contract owing to the company’s 
Environment, Ecology and Sustainability team 
having successfully demonstrated its use on a 
range of innovative projects.

The training is being delivered by TSP 
Projects Environmental Consultant and 
practitioner member of the Institute of 
Environmental Management and Assessment 
Elliot Shiers, who explains: “We were 
commissioned by RSSB to develop a series of 
case studies of carbon assessments and use of 
the RSSB Rail Carbon Tool. These case studies 
highlight best-practice carbon assessments 
that were undertaken for UK rail infrastructure 

projects, and key messages including that value 
engineering and carbon reductions can lead to 
significant cost savings.

“The overall aim is to encourage more 
projects to undertake carbon assessments, and 
this web-based tool allows organisations to 
do that both quickly and easily, to understand 
their baseline whole life carbon emissions and 
to implement lower carbon solutions. 

“It is a great accolade for TSP Projects to be 
leading this and the feedback from the first 
two training sessions has been excellent. The 
combination of lectures on social requirements, 
introducing and accessing the tool and 
running mock projects on the Rail Carbon 
Tool has been well received, and there is now 
lots of interest from individual companies for 
in-house training, in addition to the RSSB-run 
sessions.” 

Examples of where TSP Projects has 
successfully deployed carbon assessments to 
help clients achieve decarbonisation targets 
and whole life costs include on the Oxford 
Corridor Capacity Improvement project, for 
which the company helped develop the areas 
around Oxford needed to accommodate the 
various improvement programmes such as 
the Great Western Electrification Project and 
capacity improvements around Oxford station. 

For the latter, TSP Projects delivered a full 
BIM (Building Information Modelling) Level 
2-compliant solution that included new LED 
lighting installed in buildings, platforms, car 
parks and sidings with automated PIR controls. 

SYSTRA explains how its work 
means that reducing the  
carbon footprint does  
not necessarily mean  
increasing the cost

Rainwater harvesting systems were also 
installed to provide flushing water for toilets, 
while ventilation heat recovery technology 
was deployed to capture energy from air 
extracted from buildings to heat incoming 
fresh air. 

Mike Kimmitt, the principal lighting 
engineer, says: “As part of a multidisciplinary 
design for Oxford, we worked closely with 
a lighting manufacturer to design bollards 
around sidings that reduce glare and are 
more energy-efficient. These sites can be 
up to 500m long and hundreds of bollards 
have been installed over the years, reducing 
power ratings from 80W in 2011 to 26W more 
recently.

“We felt confident we could improve even 
further, and by challenging and working 
closely with the manufacturer we have 
designed a 16W bollard solution, spaced eight 
metres apart, which represents an 80% energy 
saving from just nine years ago.” 

Another project is at Gatwick Airport 
station, where a £120m upgrade is being 
delivered by Costain in collaboration with TSP 
Projects and NG Baileys on behalf of Network 
Rail. 

Improvements include a doubling in the size 
of the concourse area and more escalators and 
lifts to reduce congestion and improve access 
to all platforms. 

Following a carbon assessment, 
approximately 1,000m2 of ethylene 
tetrafluoroethylene (ETFE) transparent 

cladding has been incorporated into the project 
roof design, which will reduce the requirement 
for artificial lighting, environmental control or 
supporting structures.

End-of-life use and disposal have also 
been taken into account as the ETFE is 100% 
recyclable and can be re-used to manufacture 
new ETFE systems. 

Meanwhile, annual operational costs will be 
reduced by an estimated £58,686 and carbon 
emissions by 143.5 tonnes via the proposed 
installation of a range of other energy-saving 
measures, including LED lighting in all lifts, 
reduced speed for escalators, high-efficiency 
gearless lifts, hybrid heating and cooling 
systems and instantaneous water heaters.

In September, yet another project came to 
fruition when work was completed on a new 
roof at Leeds station. The transparent canopy 
over the main concourse is part of £161m 
redevelopment of the station and surrounding 
area that is expected to be completed by 2021.

The architectural design concept utilised 
ETFE to make maximum use of naturally-
occurring daylight, and human centric 
circadian rhythm LED lighting designs that 
are designed to control the new lighting 
to simulate the colour and temperature of 
daylight, improving mood, alertness and 
productivity of both staff and passengers. 

Meanwhile, lighting in toilets is programmed 
to dim to 20% when they aren’t occupied, 
while extensive thermal modelling has been 
used to demonstrate the suitability of natural 
ventilation, meaning that no mechanical 
ventilation has been required, despite the 
daylight penetration through the transparent 
roof. 

Computational Fluid Dynamics modelling 
was also undertaken to demonstrate how hot 
smoke could be removed in the event of fire 
by natural ventilation alone, meaning that 
considerable cost and energy savings could 
be achieved by excluding mechanical smoke 
extraction systems from the design.

Kimmitt adds: “Leeds was a fantastic 
project in which to be involved and we used 
lots of architectural concepts to brighten the 
concourse and reduce operational energy 
requirements. Such a large amount of daylight 
penetration has made the building very energy 
efficient, while thermal modelling has proved 
we can ventilate it naturally, despite all the 

potential for solar gain on hot sunny days. 
“We also saved the client a further six-figure 

sum by establishing that with positive wind 
load pressure we could get smoke out naturally 
without the need for a mechanical ventilation 
system.” 

Across the SYSTRA group, other methods 
are also being used to decrease carbon 
by optimising the materials used in large 
infrastructure projects and by reducing their 
lifecycle impacts from the earliest design 
phase. 

These include considering ‘build nothing’ 
options, using lowest carbon materials, 
minimising excavation works, reducing asset 
maintenance requirements and increased use 
of standardisation to minimise waste.

With the life expectancy of most railway 
assets being 50 years or more, it is an example 
of the importance of conducting a carbon 
assessment and how decisions made at the 
earliest stage of a project can have a much 
wider impact.

Alan Eaton, SYSTRA engineering manager 
explains: “Civil engineering in large 
infrastructure projects plays an important role 
in reducing the carbon footprint of a project. 
It is a very material-focused discipline so will 
result in a large carbon negative impact when 
assessed in isolation, with major benefits 
achieved later in the life of the overall system.

“In viaducts, for example, one big thing 
we’re doing at the moment is focusing on 
modularisation and setting up local sites to 
bring in pre-cast concrete segments to reduce 
emissions and the impact of deliveries on local 
roads.

“We’re also looking at using recycled 
materials in concrete, including cement 
replacement materials such as GGBFS and 
power station residues while also reducing 
concrete volumes by adopting bankseat 
abutments in place of traditional cantilever 
abutments, for example. Where steel structures 
are the only option, adoption of weathering 
steel for bridge beams also reduces the need 
for paint and protective treatments and.also 
decreases impacts of future maintenance 
requirements.

“For major earthworks our focus is on 
use of suitable recycled materials as fill, 
together with preloading of embankment 
footprints to reduce settlement effects and 
the need for extensive grids of piles as ground 
improvement.”

He adds: “This is just a snapshot of the sort 
of principles we’re using to reduce carbon 
across the whole project lifecycle from design, 
procurement and manufacture through to 
demobilisation, and by maximising the system 
benefits as a whole by understanding the 
impact of each element.” ■

Cheaper, cleaner, smarter

We used lots of architectural 
concepts to brighten the concourse 
and reduce operational energy 
requirements. 

Mike Kimmitt, Lighting Engineer

A new roof and concourse were unveiled at 
Leeds station in September as part of a £161m 
redevelopment project. Led by SYSTRA-owned 
TSP Projects, its energy-saving design includes 
an innovative new human centric circadian 
rhythm lighting system that mimics the 
patterns of natural daylight to stimulate 
alertness in the morning and promote good 
sleep patterns at night. SYSTRA.
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