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As we assess the future, it is clear that many of the
sectors in which we provide consultancy services are
growing strongly. Buildings designed by Waterman
continue to win awards and the Everyman Theatre in
Liverpool, where the novel building services strategy
was designed by Waterman, has recently won the
Stirling prize at the RIBA.

Thank you to staff and clients who contributed to this edition.
If you have any queries, please contact the editorial team:
communications@watermangroup.com

Please do not hesitate to contact our team at
Waterman if we can assist you with any of your future
projects and developments.

Follow Waterman Group on LinkedIn

Nick Taylor
Chief Executive
© Philip Vile

This publication was produced to ISO14001 Environmental Management System standard
and 95% of the waste created during the process was recycled. The materials used
included vegetable oil inks, elemental chlorine free pulp and fibre from PEFC managed
forests. The PEFC provides an assurance mechanism to purchasers of wood and paper
products that they are promoting the sustainable management of forests.
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Brief News
Battersea Power Station
UK: We are proud to be providing environmental consultancy advice in relation to the latest phases (Phases Two
and Three) of this major regeneration project. The scheme, which extends across a 39-acre site overlooking the
River Thames, secured outline planning permission in 2011 for a Rafael Vinoly designed masterplan comprising
approximately 3,400 new homes as well as offices, shops, restaurants, hotels, community and leisure space as well
as 18 acres of open space. The landmark Grade II* listed Power Station, will form the central focus of the scheme.
Regeneration of the Power Station is seen as a catalyst to the wider regeneration of the wider Vauxhall Nine Elms
Opportunity Area. Construction work on Phase One, called Circus West, began in 2013.
An Environmental Impact Assessment (EIA) was undertaken to inform decision making of the outline planning
application, although legislation means that when permissions are changed or detailed designs are submitted further
EIA can be required. Waterman was appointed by Battersea Power Station Development Company to provide advice
on the EIA in relation to the emerging detailed designs and the next stages of the planning consent process.
Our EIA team then worked closely with Wilkinson Eyre Architects and the project team to co-ordinate an EIA and
deliver an Environmental Statement to accompany a Section 73 application for the detailed designs for Phase Two,
which included the Grade II* listed Power Station. No material issues were raised in relation to the Environmental
Statement and permission was granted in April 2014. The £600 million redevelopment of the Power Station will feature
retail and events space on the lower ground floors, 58,000m2 of offices above and 254 flats crowning the building. The
scheme also includes a circular glass lift in one of the chimneys which will be rebuilt, offering visitors views across
London. A new Riverfront Park will be created in front of the Power Station overlooking the River Thames.
Waterman is also retained on Phase Three, designed by the world-renowned architects, Foster + Partners and Gehry
Partners. Phase Three, located to the south of the Power Station, will provide more than 1,300 new homes either side
of the new high street (known as the Electric Boulevard) as well as a 160-room hotel, retail spaces, restaurants, leisure
facilities and public open space. The Electric Boulevard will form the gateway to the redevelopment, connecting a new
Northern Line Extension station with the Power Station and wider scheme. The proposals for Phase 3 were the subject
of a further Section 73 application submitted in May 2014 and Waterman worked collaboratively with design teams in
both the UK and U.S. to deliver further environmental assessment which carefully considered the detailed designs.
Contact: Elin Fradgley, Regional Director, Energy, Environment & Design
elin.fradgley@watermangroup.com

Image courtesy of Cityscape

Barratt Homes and Taylor
Wimpey wins greenfield
consent on appeal

Waterman awarded
Consultancy Framework
by First Rail Group

UK: The Welsh Government has recently permitted plans to
build 1,200 homes on a greenfield site in South Sebastopol after
a successful appeal led by a Barratt Homes & Taylor Wimpey
consortium.

UK: Waterman have been awarded a new Civil Engineering
Consultancy Framework contract by First Rail Group (part of
FirstGroup). The framework was divided into four geographical
areas - South West, South East, North and Scotland, Waterman
being successful across all four areas. The final selection of
consultants was via a tender which comprised technical essays and
hourly rates. The tender invite followed on from a stringent PQQ.

The consent follows a planning inquiry into the development, which
was triggered when the residential led consortium appealed against
the decision by Torfaen Councillors in 2011 to reject their scheme.
The original planning application and the appeal was supported by
Waterman‘s Cardiff team, who acted as expert witness on transport,
drainage and flood risk matters. The co-ordination and compilation of
the environmental statement, air/noise assessments, the structural
assessment of a canal, preliminary infrastructure design and transport
modelling were also covered by Waterman.
The proposed scheme, which will be built out over the next 10 years,
will provide a large percentage of the Local Authority’s housing supply
needs.
02

FirstGroup (FG) is the largest UK rail operator carrying almost 260
million passengers per annum. FG’s passenger operations include
regional, intercity and commuter services operated as part of the
following rail franchises: First Great Western (FGW), First ScotRail
(FSR), First Capital Connect (FCC), First TransPennine Express
(FTPE) and Hull Trains, a non-franchise open access operator.
The five year contract is due to commence in June 2014
and consultants will be selected from this framework by
mini-competition.

Data Centre
World 2014

Looking to the Future
for the British Museum

UK: Waterman’s Critical Systems team led by
Christopher Demwell attended this year’s UK premier
data centre exhibition - Data Centre World 2014 at
London’s ExCel International Convention Centre.

UK: Originally built in 1753 and housing over 8 million works of world art and artefacts,
the British Museum is the most visited museum in the UK and the second most visited in
the world.

The team exhibiting Waterman’s ‘cradle to grave’
Critical Systems services, were supported by
Christopher Demwell’s key note address on the
operational readiness, risk mitigation and the
certification process, where he was joined by Pip
Squire, Design and Build Director at Ark Data Centres,
who endorsed the presentation and Waterman’s
extensive work with Ark Data Centres over the last
10 years.
With over 13,000 delegates, the exhibition attracts the
industries’ leading companies to the exposition and
conference.

Seeking to improve on its energy consumption the museum has appointed Waterman to
review the energy usage of the museum, advise on how much it can be reduced by and
develop a sustainable energy strategy for the future.
The team led by CIBSE registered Low Carbon Consultant, Tim Davies, will undertake
detailed surveys to map all the systems, take meter readings, measure water flow
rates, water temperatures and departmental operational timings and activities. Armed
with this base information the data will be built into a sophisticated energy model which
will include dynamic analysis of all buildings massing and fabric elements. This output
will establish exactly where the current energy is being used and from here it can be
established where savings can be achieved.
The final stage of the study will consider the best technologies available to provide the
museum with ‘state-of-the-art’ systems to support reductions in the museum’s energy
consumption by 30%. The study will particularly consider combined heat and power
solutions, energy reclamation and potential connectivity with the adjacent Bloomsbury
District Heating scheme.
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Brief News

Engineers of the future
UK: Waterman continues to support engineering graduates of the future under
the University of Sheffield’s Industrial Tutor scheme.
The scheme run by Sheffield University aims to encourage its 1st year
students to engage with industry and give them a realistic view of engineering
practice and inspire them with experience of the more practical side of the job.

‘Women in Property’
UK: This year’s Clerkenwell Design Week, held a seminar entitled
‘Women in Property’, hosted by Humanscale. As part of its debates section
Waterman’s Emily Wingrove was invited as a panellist, consisting of five
women and one man, all from different parts of the industry. Each panellist
was required to discuss a topic from a wide range of experience levels and
disciplines within the property sector. Emily, currently an undergraduate
on her placement year with Waterman was asked to represent ‘the next
generation’.

Waterman collaborates
with BCSC for thought
leadership on flood risk
UK: Brendan McCarthy and Sophie McCabe, two of Waterman’s
London flood risk team, have collaborated with British Council
of Shopping Centres (BCSC) to produce the advisory report Assessment of Flood Risk (2014).

The discussion proved both lively and positive, with members of the
audience taking an active part, giving their own experiences and opinions
on the topics raised. By the end of the talk the general consensus reached
was that the industry had already become much more ‘gender blind’, and
although there is still notably fewer women than men (at her University
the ratio was 10:2 men to women), it was felt that this was much more to
do with the lack of ‘grass-roots’ education about the profession than the
property sector itself.

The aim of the report is to advise on the potential sources and risk
of flooding to new and existing developments. It sets out the scope
of a Flood Risk Assessment (FRA), and confirms why and when
such assessments are required from a policy, health and safety
and insurance perspective. The report focuses on the importance
of taking into consideration the specific characteristics of each
site, and the potential mitigation measures that could be employed
to reduce the level of flood risk.

Emily commented; “I thoroughly enjoyed taking part in the panel and was
very interested to hear the opinions of both men and women with much
more experience than myself. It was also nice to be able to voice the views
that are shared by many other young engineers that I have spoken to – that
gender is not an issue for us at all, our individual ability, hard-work and
commitment are the attributes that we are judged on.”

Flooding is anticipated to become more prevalent due to
the predicted impacts of climate change. Therefore, all new
developments should build in flexibility to mitigate against potential
flooding, and existing businesses should seek to raise awareness
of the risk of flooding to their premises, to minimise the effects on
their operations.
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Through Waterman’s continued involvement in the University’s scheme, two of
its engineers, Evan Loh and Steve Peck conducted a tour of the Bifrangi site
in Lincoln with four 1st year students.
The Bifrangi project is a large production building 20m to eaves with two 150T
cranes and a 20m diameter 10m deep press pit. The project was presented to
the attending students to outline the many technical challenges encountered
by the scheme to give them a ‘hands on’ understanding of modern
engineering practices.

Waterman appoints Director
of Communications
Susan Nilsson has joined Waterman Group as
Director of Communications.
She previously oversaw Communications and
Customer Experience at EF Corporate Language
Learning Solutions.
In her new role she will lead the central team and
be jointly responsible for the strategic marketing
vision and the group’s corporate communications
strategy. Susan is a qualified civil and structural
engineer and has more than 15 years’ experience
of the industry.

Waste team extends
Independent Certifier
Role
UK: Waterman has been appointed as Independent Certifier,
for a new anaerobic digestion facility to be built by Biogen (UK)
Ltd, the UK’s leading food waste anaerobic digestion (AD)
specialists, for Rhondda Cynon Taf Merthyr Tydfil and Newport
City Council.
The plant, which will open at Rhondda Cynon Taf Council’s
Bryn Pica site in Aberdare, will have the capacity to process
up to 22,500 tonnes of food waste each year, producing
approximately 8,000 Megawatt hours of electricity and 18,000
tonnes of nutrient-rich fertiliser per year.
The plant will be operational mid-2015 exporting electricity
into the National Grid as green/renewable energy (sufficient to
supply up to 1500 homes). At the heart of the facility, anaerobic
digestion tanks will process conditioned food waste to produce a
methane rich gas (Biogas). This gas will be collected and used
as a fuel in CHP gas engines from which heat and electricity
is generated for export. The residue liquid digestate from the
process will, after pasteurisation, be an approved Biofertiliser
which will be made available to local farmers to use as a
replacement for fossil fuel derived chemical fertiliser.
This is the third Independent Certifier appointment that
Waterman Infrastructure & Environment have been awarded
under the Welsh Assembly Government’s Food Waste
Treatment Programme.
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Victoria
Gate
V

Waterman are providing multi-discipline
services on Victoria Gate a 42,000m2 retail
development in Leeds.
When built the 21st century inspired
elegant retail arcade, Victoria Gate will
add an additional 30 stores and
restaurants to Hammerson’s retail
portfolio in the city. The premium
scheme is to be anchored by
a flagship John Lewis,
the brand’s first
store in Leeds.

ictoria Gate is an exciting addition to the vibrant shopping
scene in Leeds. The first phase will capture the heritage
of the Victoria Quarter and offer a range of high quality
and designer brands.

The detailed designs for Phase One include three main buildings:
• A flagship John Lewis store, with a striking façade drawing on Leeds’
textile heritage
• Victoria Gate Arcades, which comprises two buildings with stores,
restaurants, cafes and leisure space in an elegantly designed two
street arcade linking Victoria Quarter to the John Lewis store
• A multi-storey car park for up to 850 cars
The striking features of the Arcades’ buildings are the glazed roof and
the bespoke prefabricated brick and terracotta cladding. Extensive
thermal modelling was undertaken of the arcade to enable the space
to be naturally ventilated. We have developed a design which will
maintain a comfortable environment in both the winter and summer.
The development will enjoy significant energy savings when
compared to other arcades which are heated in the winter and cooled
in the summer.

Fire Safety at Victoria Gate
As a design and build project Waterman’s Fire
Engineering team developed their designs from
the clients Stage D report. Using dynamic CFD
modelling the mall smoke ventilation system
was developed to enhance freedom in design
choices for both the facades and roof structure.
Another significant element of the scheme
is the John Lewis Partnership anchor store
which incorporates a large atrium throughout
the building. Again CFD analysis informed
the developing design to help understand the
maximum period of time available to the onset
of untenable conditions throughout the building.

The structure of the two Victoria Gate Arcades buildings is based
on a steel frame with a variety of stability structures (concrete
cores, moment frames and braced bays) to suit the complexity of
the scheme. Extensive co-ordination with the cladding contractor
and prospective glazed roof contractor has been carried out to
accommodate their requirements.
The car park benefits from an innovative bespoke cladding system.
Additionally, the structure of the building needs to accommodate
challenging requirements to suit the existing Lady Beck culvert and a
future tram route.
Waterman have also been appointed by Sir Robert McAlpine to
complete the multi-disciplinary engineering services design as part of
their design and build contract with additional expertise provided on
the acoustics, fire engineering and transportation.
Contact: Karen Telling, Director, Structures
karen.telling@watermangroup.com
Neil Lewis, Managing Director, Building Services
neil.lewis@watermangroup.com

Images courtesy of Hammerson
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Friars
Walk
Newport has been undergoing
major regeneration led by the
city’s 2020 Vision. Part of the city
centre’s revitalisation is formed by
Friars Walk, a new shopping centre,
being developed by Queensberry
Real Estate.

The scheme when completed will provide
over 390,000ft2 of retail and leisure space,
comprising; a department store, a
multiplex cinema, a new restaurant
quarter and shopping units, all
supported by a new car park and
bus station.
Waterman was appointed
to provide a wide range of
structural, civil, environmental
and building services on the retail
development located in the heart
of the city.

As the scheme was surrounded by
existing buildings and with high levels
of pedestrians, the design team were
required to review the project’s
structural build programme and
associated cladding system to
eventually opt for the use of
precast elements to ensure
off-site pedestrian safety and
removal of potential disruption
and potential damage to any
adjacent buildings.

strategy developed for the covered mall, where
permanent natural ventilation has been provided to
maintain tenable conditions in the event of fire that
would be comparable to an open high street. This design
realised substantial cost savings in construction but
also reduces the maintenance burden associated with
automatic opening vents.

The project has also presented
further constraints across the site
in terms of fixed road, entrance and
flood levels and at the ground/mall level
fixed by the adjacent existing centre and
street levels. The issue was resolved by an
integrated structure and services solution for
the lower level car park areas and service yard
to maintain clear minimum head heights. As part of
this solution a 24 metre clear span requirement for a
turning circle within the service yard was also designed
into the structure. Creating a three level vierendeel
truss structure within this area allowed a reduction in
steelwork depth and tonnage, saving on steel
fabrication costs.

Waterman has also undertaken an EIA and produced
an environmental statement to support the successful
planning application for this flagship regeneration
project. Post determination Waterman has successfully
discharged a number of conditions, undertaking air
quality reports and bat surveys. The team supervised
an archaeological investigation of the site, recording
the remains of the medieval friary which will ultimately
be displayed in Newport Museum. Due to the city
centre location and the presence of a range of existing
buildings on the site it was not possible to undertake
an intrusive geo-environmental investigation until the
respective areas of the site had been cleared. This
investigation was planned and supervised by Waterman,
through appropriate phasing and careful planning it
was possible to integrate these works within the wider
construction programme to minimise any adverse impact
on project delivery.

At the north end of the development, Waterman has
designed a bus station layout to form an important and
integral part of Newport’s public transport system. At the
southern end, an access has been designed to provide a
public drop off/pick up area as well as an access to serve
Newport’s new taxi rank and existing leisure centre.
As part of the scheme our fire engineering team were
responsible for providing the Fire Safety Strategy
through the RIBA Stage D to Building Regulations
approval. A key achievement for the team was the
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The scheme also includes a cinema and anchor store to
which the means of escape provisions were calculated
to be incorporated into the base building design whilst
allowing flexibility for the future tenants’ fit-out works.

The new centre is set to open Autumn 2015 in time for
the Christmas shoppers.
Contact: Karen Telling, Director, Structures
karen.telling@watermangroup.com

		

09

‘Gotham City’
comes to London

Henderson Global Investors has secured planning permission from the City
of London for its £391m mixed-use tower building scheme at 40 Leadenhall
Street, set in London's dynamic insurance district.

T

he 910,000ft2 scheme, nicknamed
'Gotham City' due its neo-gothic
architecture influences of buildings
in Chicago and New York, will vary in
height from seven and 34 storeys, with
use split between 890,000ft2 office and 20,000ft2
retail. A Grade II listed building at 19-21 Billiter
Street, built in 1865, will also be restored and
integrated in the proposed scheme.
The scheme has been designed by the architectural
practice Make, and is formed of vertical slices
arranged around the listed building creating a striking
design that complements the existing buildings on
the London skyline. The proposed new building is
also terraced at high level on the northern side of
Leadenhall Street so that it remains ‘out of sight’
when travelling along Fleet Street, the ceremonial
route to St Paul’s Cathedral. To create a sense of
space around the scheme’s footplate the ground floor
entrance and retail frontages have been designed
to create pedestrian zones, wider pavements and
spaces along pedestrian routes.
Waterman were commissioned for the Environmental
Impact Assessment (EIA), environmental statement
and technical assessments to support the planning
application. This required our team to overcome
inherent environmental challenges to maintain the
protection of townscape views, built heritage and
archaeological heritage assets, ensuring suitable
wind conditions at street level and on the terraces, as
well as over shadowing from nearby properties and
amenity areas.
The development has been designed to meet the
BREEAM New Construction 2011 Excellent standard
and the sustainability measures proposed will allow
the Building Emissions Rate to be reduced by a
minimum of 40% below Part L2A of the 2010 Building
Regulations. As part of it sustainable commitment
the building will provide 1,067 bicycle spaces with
additional mobility scooter charging spaces, 113
showers and two disabled car parking spaces.
Construction is expected to commence in the first
quarter of 2017.
Contact: Polly Clifton, Principal Consultant, Energy,
Environment & Design
polly.clifton@watermangroup.com

Image courtesy of Make Architects
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V

IVID

S

YDNEY
2014

V

ivid Sydney is a unique annual event of light, music
and ideas, featuring many of the world’s most
important creative industry forums. Vivid transforms
Sydney into a wonderland of ‘light art’ sculptures,
innovative installations and grand-scale projections for all to
enjoy - for free. The spectacular illumination of Sydney’s iconic
architecture including the sails of Sydney Opera House is a
showcase where art, technology and commerce intersect.
The event is held annually during winter in the Southern
Hemisphere over the course of three weeks in May and June.
According to New South Wales Deputy Premier Andrew Stoner,
Vivid 2013 enthralled more than 800,000 visitors, contributing
more than $20 million to the NSW economy. The 2014 festival
has grown to encompass larger areas of the Sydney business
district and harbour foreshore.

Waterman’s involvement in the VIVID series also led to inquiries
from national media organisations looking for comment on the
industry’s ability to showcase Australian design talent on the
global platform.
Sydney’s Associate Director Godfrey Frederick commented;
“Our involvement in Vivid Sydney commenced in 2011 when
we were asked to certify a simple structure that was part of
one of the exhibits. This humble beginning has taken us on a
subsequent journey of sound and light exploration over four
years. It has allowed our engineers to rub shoulders with other
leading edge thinkers and innovators who push the boundaries
of what can be achieved. I hope that our association with this
world renowned event showcase will continue as it is a great
learning experience for our team and an excellent marketing
opportunity for Waterman.”

Walsh Bay Whispers (2013)

2014 Installations and Projections

A real-time public theatre with
motion sensors detecting the
movement and proximity of visitors.
A series of occurrences is then
triggered to create a surprise and
give an encounter of Walsh Bay’s
colourful past!

ALF (2011)

TetraBIN

LOL

Aurora Australis

TetraBIN explores how innovative
digital technologies can be used to
motivate positive change in urban
environments. It tackles the problem
of littering by associating the act
of rubbish disposal with a fun and
rewarding activity.

LOL is an interactive installation that
invites you to simply laugh out loud
in public, together with everyone
else, in a loop of contagious
collective joy.

As naturally occurring, light
spectacles, auroras have
fascinated people for centuries. The
phenomena is created by a collision
of energised particles blown by
solar winds, converging to ignite
the sky in a symphony of colour
and light.

Fitness balls float in the harbour,
each featuring a digitally
manipulated image of a human
mouth that smiles happily when you
approach. They feel bored when left
alone, occasionally whistling to pass
the time and tentatively laughing if
you get closer.

Aurora Australis harnesses the
changing winds to create an
ethereal kaleidoscope of light
against the night sky. Motion
sensors determine the movement
of Vivid Sydney crowds, which
influences the progression of
lights projected onto fabric sails
suspended from above.

aLf (Artificial Light Form) invites
visitors to interact with him. aLf
senses the movement going on
around him and respond in his own
special way, through a coloured
visual conversation in light.

Chromopolitan (2012)
This exhibit is a garden style setting
where light installations have been
created like flowers.

We See Saw (2013)
This exhibit allows visitors to take a
ride on the We See Saw where an
LED screen lights up in individual
colour schemes with each bounce
of the see-saw.

“Walsh Bay Whispers” was
designed in a joint partnership
with Hassell Architects, Waterman
attempted to bring back the past
of Walsh Bay in a fully interactive
lighting and audio visual experience.
“Walsh Bay Whispers” captured
the imagination of visitors to the
festival, encouraging engagement
and interaction through sound,
light projection and a vast array of
theatre lighting techniques.
In November 2013, “Walsh Bay
Whispers” was honoured with an
award of commendation at the IES
(illuminating engineers society)
Awards. This was the only award
presented for a lighting exhibit from
VIVID 2013.

Selected Previous Installations and Projections
Contact: Godfrey Fredericks, Associate Director, Sydney
gfrederick@wahw.com.au

Images courtesy of Vivid Sydney, James Horan, Destination NSW
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EVERYMAN THEATRE
wins the RIBA Stirling Prize

LIVERPOOL'S NEWLY REBUILT EVERYMAN THEATRE HAS WON THE PRESTIGIOUS RIBA
STIRLING PRIZE FOR BEST NEW BUILDING OF THE YEAR.
Drawn from the 56 RIBA National and EU Award winners,
the venue beat the five other shortlisted buildings including;
London's Shard, the Library of Birmingham, Manchester School
of Art, the London Aquatics Centre and the LSE Student Centre.
Waterman has been actively involved in the development
programme for the Everyman, being responsible for the full
detailed design of all Building Services Engineering. Special
features of the services design included a hybrid, naturally
ventilated auditorium, as well as distinctive roof mounted stack
chimneys, which contributed to the overall impression of the
Theatre. The design delivers one of the first naturally ventilated
auditoriums in the country, maintaining “total acoustic isolation”.
Waterman also provided the commissioning management role
to help achieve the Excellent BREEAM rating that the building
received at design stage.

© Philip Vile

Jonathan Purcell, Director of Building Services,
gives us an insight into working on the RIBA Stirling
Prize Winner: “Design of the inlet chamber and in
particular the four roof mounted stack chimneys
were as a result of many iterations following
extensive thermal modelling and computational
fluid dynamic modelling. So much time was spent
on the design of the chimneys that they became
affectionately named Paul, John, George and Ringo,
after Liverpool’s most famous sons.”
Building work commenced in January 2012, with
completion and hand over in November 2013. He
continues: “January of this year saw us carrying
out functionality tests using electric heaters to
replicate the audiences heat gain and then carrying
out smoke tests in various stage configurations to
assess air movement and air quality. We found that
under natural ventilation design conditions the air
change rate was in the region of 10 air changes
per hour (it was noted that all trace of smoke was
cleared from all parts of the Auditorium in under 6
minutes), a phenomenal amount of air movement,
based on body heat and lighting gains only.
Interestingly, the air movement patterns observed
throughout the smoke tests mimicked, almost exactly
those modelled using our in-house CFD software.”
Nick Taylor, CEO of Waterman Group, commented:
“We are honoured to have been part of the project
team behind this prestigious award. The intensive
collaboration over nine years has contributed to
the unique blend of historical and new design
with innovative engineering making the Everyman
Theatre a land mark building in the heart of
Liverpool.”

Neil Lewis and Jonathan Purcell, Waterman Building Services with Robert
Longthorne, Liverpool & Merseyside Theatres Trust

The RIBA judges highlighted the environmental
design including passive natural ventilation and
low energy design as one of the key aspects of the
buildings success. They cited: “It is exceptionally
sustainable; not only did the construction re-use
90% of the material from the old theatre, but
all spaces are naturally ventilated including the
auditorium with its 440 seats. Clever, out of sight
concrete labyrinths supply and expel air whilst
maintaining total acoustic isolation. It is one of the
first naturally ventilated auditoria in the UK. The
generosity of its public spaces, which, on a tight site,
are unexpected and delightful, are used throughout
the day and night. In summary, an extraordinary
contribution to both theatre and the city, achieved
through clever team working – client, architect,
consultants and contractor – where the new truly
celebrates the past.”
Contact: Jonathan Purcell, Director,
Waterman Building Services
jonathan.purcell@watermangroup.com

© Philip Vile
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How the main cycle of the solar thermal
tri-generation system works
• The sun provides heat to an organic fluid in the
solar thermal parabolic trough collectors
• High temperature fluid is then used in the
organic rankine cycle turbine, which has a
scroll type turbine (a hybrid turbine based on
scroll compressor technology). The turbine drive
shaft drives an asynchronous electric generator,
providing electricity for various uses in the
building
• After the turbine, the lower temperature fluid
from the turbines then goes into the absorption
chiller, providing chilled water which is fed into
the main building air conditioning chilled water
system
• After the chiller, the fluid still has enough heat to
heat a hot water storage tank which provides hot
water to a kitchen in the building
• The organic fluid is then returned to the solar
collectors where the process starts again

UTS
BROADWAY
building
The exciting new home of the Faculty of
Engineering and Information Technology (FEIT)
has now been completed. This new building
forms part of the $1 billion City Campus
Masterplan that the University of Technology,
Sydney (UTS) is undertaking, redefining the
southern approach to the Sydney central
business district.

Images courtesy of UTS

Waterman were engaged as Mechanical,
Electrical and ESD consultants for the project
which comprised approximately 42,000m² of
usable floor area, car parking and plant room
areas over 15 levels. The building, conceived
and managed by Melbourne based architects
Denton Corker Marshall, incorporates large
open areas, lecture theatres, teaching and
learning spaces, engineering and computer/
IT laboratories, faculty offices, a data arena,
eatery and other areas.

“This is more than just another sustainable building, it is
a live showcase of current and emerging engineering and
sustainable technologies and will leave a legacy which will
be used by engineering students and researchers alike for
years to come. This cutting-edge new building is a great
example of what leading Australian universities are doing
to significantly raise their worldwide rankings and profile to
attract the best students, academics and research partners.”
Scott Brown, Sustainability Director, Sydney

The building was designed for a 5-Star Green Star sustainability
rating, delivering a 25% energy saving over benchmark tertiary
educational buildings with similar functional spaces. The building’s
energy modelling was undertaken by the Melbourne office in close
consultation with the design team in Sydney.
As a part of the overall energy saving strategy, the building
incorporates an innovative solar thermal tri-generation system,
which is believed to be the first of its type in the world. Designed
and installed by Sydney based specialist solar energy companies
Solem Consulting and NEP Solar, with technical assistance and
incorporation into the building energy systems by Waterman. This
system will be used for teaching and research purposes by the
university. The system includes solar thermal parabolic trough
collectors, an organic rankine cycle turbine and an absorption chiller,
heat exchangers, buffer tank, pumps, PLC and SCADA controls.
Waterman Sydney’s Project Manager and Sustainability Director,
Scott Brown, commented that this is one of the most exciting and
innovative projects that Australia has ever seen.

The building also has a ‘live lab’ system, where live building
information and performance is displayed on large screens in the
building. Information includes:
• The number of people on each floor in the building
• Stress gauges in the footings, concrete slabs, columns and beams
• Energy consumption
The project uses under floor air distribution systems, covering over
90% of the floor area. In most of the building the underfloor supply
is in a decoupled arrangement, which comprise local floor mounted
fan coil units with floor grilles and primary air supply from larger
air handing units delivered by swirl diffusers, the first of its kind in
Australia. Lecture theatres utilise ‘all air’ underfloor supply systems
provided from air handling units with heat recovery wheels.
The building was fully designed in BIM using Revit 3D.
Contact: Scott Brown, Sustainability Director, Sydney
sbrown@wahw.com.au

Additional and associated sustainable energy equipment installed
includes a vertical axis wind turbine, a photovoltaic array, hydrogen
fuel cells, battery storage and a power and energy control centre.
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ENGINEERING SUCCESS AT THE
NEWLY OPENED PORT GLASGOW
SHARED CAMPUS
Partnership between Port Glasgow and St Stephen’s High School to create a community
of learners through a positive learning environment united these schools into one shared
campus with the addition of an ASN school.

he ‘State-of-the-art’ education facility was
modelled by Waterman using Revit Structure
to provide a 3D parametric model. The 3D
earthworks modelling increased certainty on cut-fill
balance and reduced off-site disposal, carbon footprint
and reduced costs.

T

The flood risk and drainage assessment with innovative
new SUDS drainage system using compact treatment
filtration and attenuation systems resolved the flooding
issue as well as saving on excavations.
Furthermore, demolition materials were recycled for
re-use as engineering fill reducing off-site disposal and
hence reduced cost and carbon footprint.
Attention to cost and environmental issues developed; a
reinforced concrete slab frame for the teaching blocks, a
braced steel frame for the sports pavilion and a braced
timber frame for the single storey ASN school.
Sustainability and energy efficiency was engineered
by Waterman by inputting; RC frame for thermal mass,
culvert diversion and below ground attenuation, biomass
boiler, brise soliel, north facing rooflights, recycled
crushed demolition materials and SUDS porous paving.
Frank Chambers, Associate Director at Waterman said:

“It has been a pleasure working on such a
prestigious and challenging project and delivering on a first class,
state-of-the-art learning facility.”
Contact: Frank Chambers,
Associate Director, Structures
frank.chambers@watermangroup.com
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Specialist Service:

Air Quality
The need for air quality assessments of industrial sites is increasing as a result
of the fast development of the Energy from Waste (EfW) market, as well as
changes in the regulatory system, which saw the European Industrial Emissions
Directive (IED) coming into force in the UK in 2013. Air quality assessments
are also required to evaluate and minimise the risk of dust and odour nuisance,
an increasing source of concern for industrial operators that can lead to formal
complaints and legal challenges.
Waterman’s air quality team has extended its service offer to clients in the industrial,
energy and waste sector through the recent appointment of Erwan Corfa, Associate
Director, who has over 12 years’ experience in the air quality consultancy field. Based
on detailed dispersion modelling using the ADMS™ model (Atmospheric Dispersion
Modelling System), the team can now undertake detailed air quality and odour
assessments of industrial facilities, to accompany planning or environmental
permit applications.

20

Energy from Waste
With renewable energy high on the UK
government’s agenda, many energy recovery
plants have been built over the past couple
of years. There are now more than 140
anaerobic digestion plants operating across
the UK (compared to 60 in 2011) and planning
consent has been obtained for more than 100
additional plants so far.
EfW schemes generally require an air quality
assessment to determine the impact of
emissions from plant operations on human
health and ecosystems, whilst an odour
assessment is often necessary to identify
and mitigate risks of odour nuisance.
Waterman can undertake such assessments
as part of planning applications for new EfW
developments.
Industrial Emissions Directive

Dust and Odour Nuisance

As part of the IED, a number of environmental
permits for industrial sites in the UK need
to be revised to include new air pollutant
emission limit values associated to Best
Available Techniques (BAT), some of which
may require assessments to determine the
impact on air quality or justify derogation.
Permit reviews will be phased by sector,
starting with the steel production, cement/lime
and glass manufacturing, tanning of hides and
skins, and chlor-alkali production sectors, and
followed by the pulp/paper manufacturing,
production of wood-based panels, and oil/
gas refining sectors. Our air quality team
can help industrial operators understand
the implications of the new regulations with
regards to air quality and determine the best
way forward to ensure compliance with
the IED.

Industrial emissions of dust or odours can
cause nuisance to communities. The latest
Sustainability Report (November 2013)
from the Environment Agency shows that
pollution incidents from the waste sector have
increased over the past few years in England,
especially amenity pollution incidents (which
include odour, dust and noise). Waterman can
prepare air quality assessments and dust/
odour management plans to help prevent
such incidents and avoid complaints and
prosecutions.
Contact: Erwan Corfa, Associate Director,
Energy, Environment & Design
erwan.corfa@watermangroup.com
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A83 Rest and be Thankful
The A83 Trunk Road in Argyll is a vital social and economic link between Arrochar
and Inveraray. The route passes through mountainous terrain including the pass
of the ‘Rest and be Thankful’, which has attracted notoriety for being closed by
landslides. When the road is closed, a diversion of roughly 50
miles is required.
In order to mitigate against the effects of landslides, which
are triggered by high levels of rainfall falling onto overly
steep natural slopes above the road, Transport Scotland
are investing in new infrastructure to limit the impact of
landslide debris on the road.
The latest phases of work involve the installation of Debris
Flow Barriers on the hillside above the road to intercept
debris. The barriers are supplied by Maccaferri and
installed by specialist local contractor Geo-Rope Ltd.
Locations of barriers have been determined by the Trunk
Road Operating Company BEAR Scotland, crossing gullies
and open flanks of hillsides assessed as being at risk
of instability.
Waterman has been directly responsible for the design of
ground anchors and foundations required to support their
DF30 and DF50 debris barriers. The barriers comprise
hinged steel supporting posts from which heavy duty
interceptor panels of steel wire, ring-mesh are suspended.
Bracing cables, anchored up-slope, are equipped with
brakes to minimise shock loadings on the system during
impact by landslide debris. Due to its remote location, on
steep and unstable ground, the design had to be easily
installed with the minimum of heavy plant and machinery.
In addition, variable depth to rock required a range of
barrier foundation and anchor designs to account for
differing ground conditions.
The design and installation of the initial three phases is
complete (Phases 7 to 9), with Waterman now being further
commissioned for an additional three phases (Phases 10
to 12).
Contact: Chris Gell, Senior Engineer,
Infrastructure & Environment
chris.gell@watermangroup.com
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Charity/Sponsorship
Constructionarium 2014
Waterman Structures have been sponsoring and supporting Constructionarium
for 8 years.
The week long exercise is based at the National Construction College in Norfolk
and was held over 6 days from 1 June 2014. It is a hands-on construction
experience for students and young professionals which allows students following
civil engineering courses to learn practically, to establish working links with industry
and their future employers.

Australia’s Biggest
Morning Tea

The basic model consists of a ‘Triangle’ formed by a university, contractor and
consultant working in partnership to deliver a new learning experience which
combines the academic perspective with those of the design professional and
practical site delivery.

Waterman Sydney participated in ‘Australia’s Biggest
Morning Tea’ fundraiser on 28 April 2014 to support the
fight against cancer.

The participants construct scaled down versions of bridges, buildings, dams and
civil engineering projects whilst reporting on progress at the end of each day
presented in the form of a contract review. On the final day students are assessed
on their budgetary control, methodology and timely completion. There are
approximately 25 students within each of the 4 groups with each member having
an allocated role within the team (Project Manager; Construction Manager; Quantity
Surveyor etc.).

Australia’s Biggest Morning Tea is a chance for
Australians to get together and raise money for a worthy
cause. 1 in 2 Australians are diagnosed with cancer
before the age of 85. The office fundraiser was also in
memory of Pauline Shackleton (Sydney Accounts Clerk)
who died earlier this year from cancer.

The event proved a huge success with Rodolfo Lorenzo, Civil, Environmental and
Geomatic Engineer of University College London, commenting; “On behalf of our
Department, many thanks for your continuous support and commitment to the
Constructionarium and we are very much looking forward to yet another successful
Constructionarium next year!”

The Cancer Council was one of Pauline’s pet projects
(she died her yellow hair a few years ago and raised a
large amount for charity). We were all encouraged to
participate in the event by wearing something yellow.
We ate our fill of delicious home made cakes and slices
and shared a cuppa or two.

It proved to be just as successful with the students who participated, with one
commenting; “The realistic experience of executing a construction project has been
amazingly valuable. The conditions have been pretty strict and staff have treated us
as if everything is real. Great experience!!”

The Cancer Council brings together Australia’s leading
state and territory cancer organisations. The vision is
to minimise the threat of cancer through successful
prevention, best treatment, support and world-class
cancer research. To realise this vision The Cancer
Council undertakes a broad range of activities.

Consultant & Client: Waterman Group
Team: Huseyin Hussein, Helen Blacker, Mayank Mehta, Kalliopi Florides,
Anna Beard, Tuan Huynh-Quoc

Everyone enjoyed the event and we were able to raise
$176 which was a fantastic result!!!

Malcolm Hollis
5-a-side Football
For a second consecutive year Waterman took part in the
Malcolm Hollis Annual Property 5-a-side football tournament.
The event took place in the shadow of Wembley Stadium at
Power League, Wembley and was followed by a very sociable
bbq and drinks.
On the pitch the Waterman team performed admirably,
progressing to the semi final before running out of steam and
narrowly losing to King & Wood Mallesons SJ Berwin – not
helped by a controversial refereeing decision!
A good time was had by all and Waterman are looking forward
to going a few steps further next year.
Participants: Marc Church, Dan Curley, Sam Dickie, Will Forsyth,
Rob Miller, Neil Purvis & Jerry Rees
24

The Christie charity
The Christie charity provides enhanced services over and
above what the NHS funds.They are one of the largest hospital
charities in the UK with 83p in every pound going directly to
patients.
They have over 30,000 supporters - of which more than 6,000
give regular gifts - and each of these helped raise a record
breaking £14.8m last year.
Over 1,000 community events and almost 450 corporate
fundraisers were held on their behalf, and more than 11,000
people tackled a charity sporting challenge to help fund lifechanging and potentially life-saving projects.
One of the many events held was the Manchester to Blackpool
Bike ride supported each year by Waterman Building Services
Managing Director Neil Lewis and Regional Director Tim Davies.

Tim Davies & Neil Lewis
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Awards News
Recent Awards
BVCA Responsible Investment Awards 2014
Winner of ESG Engagement with Portfolio Companies
Palatine Private Equity LLP
RIBA Stirling Prize 2014
Winner of RIBA Stirling Prize
Everyman Theatre, Liverpool, UK
BCIA Awards 2014
Winner of Temporary Works - Building
8-10 Moorgate, London, UK
BCO National Awards 2014
Winner of Best Commercial Workplace
One Eagle Place (St James’s Gateway), London, UK
CTBUH Awards 2014
Finalist for Best Tall Building Awards for the Europe Region
Neo Bankside, London, UK
PROPS Awards 2014
Winner of Development of the Year
Trinity Leeds, Leeds, UK
RICS Northern Ireland Awards 2014
Shortlisted in the Community Benefit category
The Rowan, Antrim Area Hospital, Northern Ireland
Image courtesy of Tate Hindle

One Eagle Place wins
BCO Award
We are delighted that One Eagle Place has won the BCO National Award
for best commercial workplace. The award, established in 1992 provide
public recognition for top quality design, functionality and a benchmark
for excellence in workplaces.
Located in the heart of the West End between Piccadilly and Jermyn
Street, One Eagle Place consolidated seven existing buildings to
provide 6,000m2 of Commercial Offices, 2,000m2 of Retail and 1,700m2
of Residential units with improvements to public realm in Eagle Place,
Jermyn Street, Piccadilly and Lower Regent Street.
Waterman were involved from early design development and worked
closely with Eric Parry Architects to develop an integrated structural/
façade backing system to provide a substrate from which to support
hand-set faience and Portland Stone.
The system utilised a concrete encased structural steelwork moment
frame with halfen channel fixings. Early contractor involvement from
both the steelworker and cladding contractor was key to the successful
development of this solution. This has provided programme benefits on
site, enabling the early installation of windows and weather proofing of
the building and also cost benefits with the removal of the need for an
independent concrete grey-back system.
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This has enabled the structure/façade zones to be integrated,
maximising floor area and providing a flat face to the rear of the façade.
The scheme utilises ground source heat piles to achieve a BREEAM
Excellent rating, a Code for Sustainable Homes score of Level 4 for the
new building and 3 for the refurbished building and an EPC rating of B.
David Fung, Director, Waterman Structures commented; “One Eagle
Place has been an exciting and challenging project to work on. Our early
development of a combined structural façade backing for the perimeter
removed the need for an independent cladding backing and allowed the
contractor to weatherproof the building significantly faster than would
otherwise have been possible.”
One Eagle Place is one of many projects that Waterman are involved in
for The Crown Estate’s extensive St James’s portfolio.
Contact: David Fung, Director, Structures
david.fung@watermangroup.com

Quadrant 2 (South) wins
BREEAM Awards 2014
Office of the Year
The Crown Estate’s Quadrant 2 (South) on Regent Street has been
awarded office development of the year at the recent BREEAM
2014 awards. Against a high quality field the judges determined
that Quadrant 2 (South) was winner, because of its exemplar
demonstration of how an existing building of historic value can be
regenerated to provide high quality accommodation. The project has
achieved an Interim BREEAM 2011 Outstanding certificate and is on
course to better the score at the Post Construction Stage.
Waterman Energy, Environment & Design and Waterman Structures
have formed an integral part of the Design Team from the outset, and
achieving a BREEAM 2011 Outstanding rating is the culmination of
the relationship between the Client and Design Team. The project is
the first by The Crown Estate to achieve a BREEAM Outstanding,
and will deliver a flagship project befitting of The Crown Estate’s
Sustainability Agenda.
Contact: Bob Allison, Senior Associate, Structures
robert.allison@watermangroup.com

RIBA Awards 2014
Winner of Building of the Year, North West Regional category
Everyman Theatre, Liverpool, UK
ICSC European Shopping Centre Awards 2014
Winner of New Development: Large (for projects over
45,000sqm)
Trinity Leeds, Leeds, UK
BCO Awards 2014
Winner of Best Commercial Workplace in London & SE
One Eagle Place (St James’s Gateway), London, UK
BREEAM Awards 2014
Winner of Office Development of the Year
Qudrant 2 (South), London, UK
Engineering Excellence Awards 2014
Shortlisted for Building Services Award (companies with more
than 250 employees)

Upcoming Events
19-21 November 2014
MAPIC 2014, Cannes
10-13 March 2015
MIPIM 2015, Cannes
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Awards News

New Commissions
AVIATION

Manchester Airport Group Logistics Building, Manchester

COMMERCIAL

2-6 Cannon St, London
3 Shortlands, Hammersmith, London
6 Bevis Marks, London
6 St. Pancras Square, London
6A Huntley Street, Sydney, Australia
20 Farringdon Road, London
33 King William St, London
33 Knightsbridge, London
95 Queen Victoria Street, London
98 Fetter Lane, London
160 Aldergate St, London
246-250 Cleveland St Surry Hills, Sydney, Australia
AMTC, Coventry
Baggot Street, Dublin, Ireland
Devonshire Square, London
Festival Place Shopping Centre, Basingstoke
North Wall Quay, Dublin, Ireland
Oxford House, London
St Georges Quarter, Liverpool
The Mill, Wagga Wagga, Australia
Thomas Moore Square, London
Whittington House, London

Waterman client collects
prestigious Responsible
Investment Award

COMMUNICATION & TECHNOLOGY
Ark Data Centres, Cody Park, Farnborough
Ark Data Centres, Spring Park, Wiltshire

We are delighted that our client, Palatine Private Equity LLP, has won
an award for its approach to Responsible Investment for the second
year in a row.
Palatine’s Investment Director, Beth Houghton, accepted the award
for Portfolio Company Engagement from the British Venture Capital
Association (BVCA) at their prestigious Annual Summit in London.
The judging panel said that Palatine’s entry stood out from all
other nominees for its quality of approach and thoughtfulness of
implementation.

EDUCATION

The theme of Responsible Investment and Environmental, Social
Governance (ESG) ran through many streams at the BVCA Summit,
demonstrating how these issues are now a mainstream consideration
in all areas of private equity activity.

Trinity Leeds wins ICSC
European Shopping
Centre Award

Waterman, in association with FWA, has been supporting Palatine
since 2009 in the development and implementation of its Responsible
Investment strategy, and we are thrilled to see their team achieve
such exceptional standards and success in a relatively short period
of time.

Trinity Leeds was the winner of the New Developments: Large
Award, for retail projects over 45,000m2, at the ICSC European
Shopping Centre Awards 2014. Launched in 1975, the Awards
have honoured the most outstanding new or refurbished/extended
shopping centres in European retail property.

Speaking on behalf of Palatine, Gary Tipper, Managing Partner said;
“I would like to thank Beth [Houghton] in particular and the team at
Waterman and FWA for all their hard work in setting up our ESG
framework and ensuring it is taken seriously by ourselves and our
investee companies. Feedback from influential investors… not only
indicates how well we are doing but it also reinforces how important
ESG is now and how it will become an integral part of our industry
over the coming years.”

Trinity Leeds was the only major retail project to open in the UK in
2013. The 1 millionft2 scheme has made the City of Leeds a retail
beacon and has attracted high-end retailers to the area.

Contact: Anna Bacon, Regional Director,
Energy, Environment & Design
anna.bacon@watermangroup.com
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Waterman were involved in the development for fifteen years and
provided a full scope of structural and civil engineering services to
the landmark retail project.

ARK, The John Keats Academy, Enfield
Belham Primary School, London
Blackpool Sixth Form College, Lancashire
Bow Street School, London
Calderdale College, Caldergate, West Yorkshire
Canada Bay, Public School, Sydney, Australia
Carlisle College, Carlisle
Charles Dickens Primary School, London
Clifden Community School, Galway, Ireland
Coleg Cambria Post 16 Centre, Connahs Quay, Deeside
Grange Primary School, London
Harris Academy Greenwich, London
Hawley Primary School, London
Manchester Metropolitan University, Manchester
Old College Chester University, Cheshire
Pelham Primary School, South Wimbledon, London
Priority Schools Building Programme, North West of England
Reaseheath Toucan, Lancashire
Robert Browning School, London
Southwark Schools, London
St Helens College, St Helens
University of Hertfordshire, Student Accommodation, Hertfordshire
University of Sydney Queen Mary Building, Sydney, Australia
Wigan & Leigh College, Manchester

HEALTHCARE

Bega Hospital, Bega, New South Wales, Australia
NHS Hull & East York, Hull
South West Radiotherapy Centre, Geelong, Victoria, Australia

HOTELS

10 Trinity Square, London
Holiday Inn, Darling Harbour, Sydney, Australia

INDUSTRIAL

452 The Boulevarde Kirrawee, Sydney, Australia
New Warehouse, Hazelmere, Western Australia
Prestons Industrial Container Facility, Sydney, Australia
Sonoma Bakery Extension, Sydney, Australia

MARINE

Dun Laoghaire Harbour Cruise Terminal, Dublin, Ireland

MIXED-USE

65 New Cavendish Street, London
Kings Cross Building T1, London

RESIDENTIAL

1-2 Vere Street and 328-332 Oxford Street, London
28 Pavilion Road, London
36/46 Albert Embankment, London
Barrier Park, London
Belarmine, Dublin, Ireland
Clancy Quay, Dublin, Ireland
Compass House, London
Fann Street, London
Great Minster East, London
Hollywoodrath, Dublin, Ireland
Kidbrooke Village, London
Lombard Road, London
Oldtown Residential, Dublin, Ireland
Royal Arsenal Riverside, London
Southern Cross Care, Sydney, Australia
Southwark Gateway, London
The Royal Star and Garter, London
Tobruk Residential Aged Care Facility, Sydney, Australia
Two Fifty One, London

RETAIL

1 Sloane Street, London
11-14 Grafton Street, London
Albert Street, Harrogate, West Yorkshire
Commonwealth Bank Fit Out, New South Wales & Queensland, Australia
Guildhall Shopping Centre, Exeter
Telford Town Centre, London
Victoria Gate, Leeds
Warwickshire Retail Park, Coventry
Westpac Bank, National Rollout, Australia

SPORTS & LEISURE
British Museum, London

ENERGY

Doncaster Energy Centre, Doncaster
Walsall Energy Centre, Walsall

Contact: Karen Telling, Director, Structures
karen.telling@watermangroup.com
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Technical Director

Public Health Engineer

Consultant

Research & Development

Associate Director

Junior Engineer

Associate Director

Mechanical Engineer

Sustainability Consultant

Electrical Engineer

Principal Consultant

Graduate Engineer

Heritage Consultant

Senior Engineer

Graduate Consultant

Design Engineer

Senior Sustainability Consultant

Senior Consultant

Mechanical Engineer

Engineer

Principal Consultant

Design Engineer

Trainee CAD Technician

REVIT Engineer

Graduate Consultant

Associate Director

Structural Engineer

Public Health Engineer

Principal Consultant

Engineer

Graduate Consultant

Document Controller

Secretary/PA

Electrical Engineer

Graduate Consultant

Consultant

In the last 12 months Waterman has recruited over 200 engineers and
consultants, many in specialist job roles, reaffirming us as one of the
UK’s leading engineering & environmental consultants.

