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Create Consulting Engineers Ltd have been instructed by Cirrus Land Limited on behalf of
L&Q to provide engineering consultancy advice with respect to the delivery of infrastructure
required to service a proposed new Garden Community located between Braintree and
Colchester at Marks Tey, Essex. This work builds on earlier infrastructure reviews undertaken
by others and demonstrates the benefits that a new settlement has in relation to sustainable
infrastructure provision over an alternative urban extension solution.
In producing this report we have worked closely with Studio LK (Masterplanners). Iceni
Projects (Transport Consultants) and Carter Jonas (Planners) and the wider project team to
ensure that the Garden Community proposals at West Tey maximise use of the existing
infrastructure capacity, address the existing site constraints and result in a new Garden
Community proposal being developed, which is underpinned by a robust infrastructure
delivery plan.
West Tey is intended to accommodate a total of 17,000 homes and associated schools,
healthcare, leisure and other community facilities in a four phased development on land to the
west of the A12(T) and to the north and south of the A120 where it currently joins the A12 at
Marks Tey. The first phase will be for a total of 2,800 homes, the second phase will comprise
up to 6,000 homes, the third phase will comprise up to 9,000 homes, with the remaining homes
(circa 6,000) coming forward as a part of the fourth phase.
An Infrastructure Planning, Phasing and Delivery Report prepared by Aecom, has been
commissioned by Colchester Borough Council, Braintree District Council, Tendring District
Council and Essex County Council. This assessment relates to the delivery of a Garden City
up to 21,000 dwellings on a larger parcel of land. The assessment concluded that there were
no specific constraints which suggest that new infrastructure cannot be provided to serve a
new development of this scale in this location.
Whilst it is to be expected that a development the scale of West Tey will need significant new
infrastructure to facilitate its delivery, the solutions and costs are considered typical of a
development of this scale. Furthermore, as the proposed site is already connected to the
existing power and gas grid, the initial supply of these services will enable the development to
be brought forward considerably easier than an alternative urban extension.
We conclude that the infrastructure requirements for West Tey can be viably provided in the
anticipated timeframe, in order to deliver an attractive sustainable place to live and work.

Discussions with Anglian Water and investigations into existing capacity have confirmed that
there is some spare capacity within the existing nearby works at Coggeshall which may be
able to take an initial phase of development. However, it is recognised that a new works will
be required to serve the majority of the development site. The establishment of a new works
has been agreed in principle with Anglian Water AWS, although the final location of the works
is still to be agreed with both AWS and the Environment Agency. It is initially proposed that
Ref: JPC/CC/P16-1074/01 Rev A
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the new works will be sited to the south of the site in land adjacent to the A12, and will
discharge to the Domsey Brook. A feasibility assessment is being undertaken to agree the
preferred location. The proposed new works will use the latest treatment methods ensuring
that the water quality in the receiving watercourses is not only maintained, but will be
significantly improved by enabling Anglian Water to divert some of the flows from smaller older
works in the area to the new works. The initial phase of the works will be developer funded,
with further expansions as the development progresses being covered by Anglian Waters
AMP programme.
In addition, the introduction of a new wastewater treatment works and associated
infrastructure will enable a site-wide greywater recycling system to be installed facilitating a
dual supply pipe system to each of the dwellings, significantly cutting down potable water
supply demand. This is considerably easier to plan and construct on a new settlement
proposal compared to an urban extension, where pressures are always being placed to extend
the existing network and the problems of trying to improve older sewage treatment works with
out-dated technologies.

We have considered the hydrological setting of the proposed development including surface
water management, and flood risk in the development of the overall masterplan. We propose
to make water an attractive key feature integrated into the design of the development. This
picks up on the historic importance of water in the establishment of towns and villages and
shows how a new Garden Community can make the best of the natural features in developing
an attractive place for people to live and work. The general flood management strategy has
been developed in accordance with the Environment Agency current standards and policies
and EA have confirmed their agreement to the general flood risk management principle which
has been adopted in the preparation of the Masterplan.
The majority of the site is in an area of low flood risk, with areas of flooding generally confined
close to the river corridors. The masterplan has been developed to locate all built development
clear of the 1 in 1,000 year plus climate change flood envelope. The site area is also clear of
the risk of groundwater flooding due to the predominantly clay catchment area. The
attenuation ponds and SUDS measures planned as part of the development proposals will be
fully integrated into the public open space of the West Tey masterplan. The surface water
runoff will be maintained at its current Greenfield rate utilising sustainable drainage systems
to provide attenuation, ensuring that the risk of flooding is not increased either for the residents
of the proposed site or areas of the surrounding area.
As the design process progresses, a review of surface water quality runoff from the whole
catchment area will be undertaken, with pollution control measures being introduced as part
of the new drainage network. The historic flooding events which have been shown to occur
within the vicinity of the site are generally constrained to the river corridors. Any new internal
road links crossing the floodplain will be designed to ensure no impedance of flood flows. A
number of poorly maintained culverts have been identified as exacerbating the existing
flooding issues, and it is the intention that those within the development area will be improved.
The wider management of the natural catchment will provide a net benefit to the water quality
Ref: JPC/CC/P16-1074/01 Rev A
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of the existing watercourses, significantly improving the runoff characteristics over that of the
existing agricultural situation. Improvements will also be undertaken to the existing stream
network to the south of West Tey to reduce the existing surface water flooding problems within
the existing settlement of Marks Tey.

UK Power Networks have confirmed that sufficient power can be provided to the area to serve
the development from traditional power sources. It is possible to serve an initial phase of
approximately 1,500 dwellings before any offsite improvement works are required. This would
then give time for a new 33 kV cable to be laid from Abberton to the west into the Marks Tey
primary substation. This would then serve up to a total of 3,500 dwellings following which a
new primary substation will be required on the site. It is intended that an energy centre is to
be developed adjacent to the commercial development areas being served from the existing
and proposed new 33 kV overhead cable to the south west of the site. The initial budget costs
of this work are as anticipated for a development of this scale and have been allowed for in
the viability appraisal.
It is anticipated that an initial development area comprising 1,500 dwellings can be supplied
with gas without any immediate offsite reinforcements from the medium pressure main which
crosses the site. Offsite reinforcement works however are required to be undertaken to serve
the overall development. This can be planned and provided whilst the initial phases are being
built out and there are no constraints that would prevent an additional gas supply being
provided to the remainder of the development.
The provision of a new grid connection into this area is a major benefit when establishing the
sustainable energy solutions proposed for West Tey. The ability to link back into the grid,
coupled with SMART demand management control measures enables the development of a
cutting edge future proofed energy solution for the site.
In order to ensure that West Tey will more than meet the future sustainability requirements
that will be required of any new Garden Community, we have reviewed a wide range of energy
generation, building fabric and sustainability measures. We have also considered how West
Tey will comply with future government sustainability policies whilst establishing a framework
for the practical, economical, delivery of infrastructure on a phased basis.
Based on our review of the existing capacity and power requirements for a New Garden
Community, we can confirm that West Tey can be provided with all of the key utilities. This
connectivity also provides an exciting opportunity for renewable energy generation to be fed
back into the grid and the introduction of a SMART supply system and virtual power plant,
which will minimise energy demand whilst maximising returns on energy sales back to the grid
in peak times.
This coupled with a ‘fabric first’ approach on the building design and a range of allowable
solutions such as smart meters and electric car charging points, domestic and commercial
battery storage, widespread use of Solar PV will ensure that West Tey is in compliance with
government energy policy.
Ref: JPC/CC/P16-1074/01 Rev A
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Both Anglian Water and Essex and Suffolk Water Co. have confirmed that water can be
provided to the site and that they have sufficient water resources at source to be able to serve
the additional demand. The existing mains network will however need to be reinforced to
serve the site, and an initial scheme and costing is being developed for this work, with a new
supply being brought to the site from the Abberton reservoir. The estimated costs and lead in
times have been considered within the delivery programme located in Section 11 of this report.
It is proposed that a dual pipe system will be laid around the proposed site, providing both
potable and grey water recycled supplies. This coupled with rainwater harvesting to be
introduced on individual properties along with other water demand management methods
such as water efficient appliances, will greatly reduce the demand for potable water.

Existing Fibre Cables exist along the existing A120. Following initial discussions with BT
Openreach they have confirmed that there will be no problems in extending these networks
into the proposed development area, once planning for the scheme has been agreed. It is
also proposed to introduce a community wide Wifi network into the overall development. This
will facilitate the overall management of the SMART grid network which is being installed. It
is also proposed that this site-wide network will be continually improved to provide a future
proof system for future phases of West Tey.

We have reviewed the delivery of the various elements of infrastructure, including potential
funding options, programme issues and general phasing requirements. None of the works
required to serve the West Tey development would be considered abnormal for a development
of this scale, and the introduction of new networks and pipe systems allows an economy of
scale to be achieved that would not be possible in an urban extension. There are no items of
infrastructure which cannot be provided in time to meet the proposed delivery programme and
discussions regarding any reinforcements have already commenced with each of the relevant
utilities.
From an initial review of the key services it is clear that an initial phase of up to 1,500 houses
could be potentially served by extending the existing services networks in the area, before any
major offsite reinforcement works would be required. This provides an opportunity for the
development to generate initial cash flow before any major and more costly infrastructure is
required.
Where additional infrastructure is required, this opens up an exciting opportunity to design and
install new networks which will enable the integration of the latest and most sustainable
technology to be introduced. There is a real opportunity at West Tey for commercial Energy
generation due to the potential growing customer base and the opportunity for introducing new
infrastructure. There is a wide range of opportunities including PV, micro wind, energy from
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waste, AD plants, however, the final solutions will need to be integrated into the development
proposals as the masterplan evolves.
From reviewing the evidence contained in this report, we can conclude that there are no
natural, physical or economic constraints which will prevent the infrastructure required for the
West Tey Garden Community development from being delivered to provide an attractive
sustainable environment in which people will want to live, work and play.
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1.1

Create Consulting Engineers Ltd have been instructed by Cirrus Land Limited on
behalf of L&Q to provide engineering consultancy advice with respect to the delivery
of infrastructure required to service a proposed new Garden Community to be located
to the west of the A12(T) where the A120 connects at Marks Tey, Essex. This work
builds on earlier infrastructure reviews undertaken by others and demonstrates the
benefits that a new settlement has in relation to sustainable infrastructure provision
over an alternative urban extension solution.

1.2

As part of the Masterplanning process, we have worked closely with Studio LK and the
wider project team to ensure that the new market town proposals maximise use of
existing infrastructure capacity, acknowledge existing constraints and are underpinned
by a robust infrastructure delivery plan.

1.3

Cirrus Land Limited and L&Q are promoting the development of a new Garden
Community that could accommodate approximately 17,000 homes and associated,
schools, employment, healthcare, leisure and other community facilities in a four
phased development on land to the west of the A12 at Marks Tey to the north and
south of the existing A120. The first phase will be for a total of 2,800 homes, the second
phase will comprise up to 6,000 homes, the third phase will comprise up to 9,000
homes, with the remaining homes (circa 6,000) coming forward as a part of the forth
phase.

1.4

For the purposes of this report, Drawing Number 1074/00/001A shows the study area
which we have used for the proposed development area. The study area comprises
land in both Braintree District and Colchester Districts in the County of Essex.

1.5

The study area is generally rural in character with dispersed farmsteads, small
settlements and broad, low lying and gently undulating clay vales, which underlie a
small-scale intimate landscape enclosed by an intricate mix of small woodlands, a
patchwork of fields and hedgerows. Agricultural uses within the study area are a mix
of pasture and arable uses.

1.6

The topography is gently rolling with no steep valleys or inclines. Ground levels range
from as low as 32m AOD (Above Ordnance Datum) in the river valleys to a high of
approximately 50m AOD.
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1.7

The main purpose of this report is to assess the technical deliverability and viability of
the development in relation to the disposal and treatment of foul water drainage, the
control and management of flood risk and surface water runoff and the general
provision of utilities, including electricity, gas, water and telecommunications.

1.8

The report considers the hydrological setting of the proposed development and
suggests how surface water and flood risk could be managed within the overall
masterplan and how water can become an attractive key feature integrated into the
design of the development. This picks up on the historic importance of water in the
establishment of towns and villages and shows how a new Garden Community can
make the best of the area’s natural features in developing an attractive place for people
to live and work.

1.9

In order to ensure that the West Tey will more than meet the future sustainability
requirements that will be required of any new Garden Community. We have reviewed
a wide range of energy generation, building fabric and sustainability measures. We
have also considered how West Tey will comply with future government sustainability
policies whilst establishing a framework for the practical, economical, delivery of
infrastructure on a phased basis.

1.10

We have also advised on the delivery of the various elements of infrastructure,
including potential funding options open to the client. Where additional infrastructure
is required, which is normal for this scale of development, this opens up an exciting
opportunity to design and install new networks which will enable the integration of the
latest and most sustainable technology to be introduced.

1.11

We have also investigated opportunities for introducing SMART solutions as part of an
overall infrastructure provision and have outlined the commercial and community
opportunities for being involved in the future management of any new systems.

1.12

Aecom were commissioned by Colchester Borough Council, Braintree District Council,
Tendring District Council and Essex County Council in 2016 to undertake a review into
the feasibility of a New Settlement in the area. The report identified constraints at the
site relating to existing utilities infrastructure, in particular electricity and wastewater,
however the report concluded that both of these were capable of being dealt with by
off-site reinforcements, without any major delays to the overall development
programme.

1.13

The report also stated that a new sewage treatment works would be required to serve
this scale of development, however the report did not go into any detail nor was any
further work instructed to consider how a new Wastewater Treatment Works could be
delivered. The report concluded that the preferred option was to pump foul sewage to
the existing Colchester Waste Water Works.
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1.14

The West Tey site provides an exciting opportunity to not only develop an attractive
sustainable new community, but it gives us a unique chance to introduce some of the
latest technologies in waste water treatment, surface water management and water
resource management, to protect and enhance the water quality in the natural
catchment in the area. This process is difficult to achieve when considering
development on the urban fringe due to the constant pressure to keep extending old
networks and treatment facilities using dated technologies.

1.15

Within the following report we demonstrate that the proposed West Tey site can be
provided with all of the key utilities, upgrades will be required to the network to serve
the scale of development proposed at West Tey. This connectivity also provides an
exciting opportunity for renewable energy generation to be fed back into the grid and
the introduction of a SMART supply system and virtual power plant, maximising energy
demand management whilst maximising returns on energy sales back to the grid in
peak times.

1.16

We also acknowledge the need for a new Wastewater Treatment Works to serve the
proposed development. The early establishment of a treatment facility will enable
Anglian Water to divert some of the flows from older smaller works in the area to the
new plant, ensuring that the water quality in the receiving water courses is not only
maintained but significantly improved.

1.17

It is proposed that the treated effluent will be used as part of the community grey water
supply system being installed in the development. This coupled by an overall review
of surface water quality runoff from the whole catchment area with quality control
measures being introduced as part of the surface water management system, will
again help to improve water quality.

1.18

The development of the West Tey new Garden Community provides an exciting
opportunity to develop a low water usage, low carbon project using the latest SMART
technologies which can only be economically achieved in a completely new settlement.

Ref: JPC/CC/P16-1074/01 Rev A
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2.1

The information contained in this report is based on a review of asset plans supplied
by utility providers, published information pertinent to the site and consultation with
interested parties as set out below.

2.2

Key reports, drawings and websites pertinent to this assessment are detailed below in
Table 2.1.
Document/Website
Fluvial/Tidal Flood Maps, Surface Water,
and Reservoir Flood Mapping
–
http://www.flood-warninginformation.service.gov.uk/
Groundwater Mapping (Magic Map) https://magic.defra.gov.uk/magicmap.aspx

Author/Publisher
Environment Agency (EA)

Date
Accessed
September
2019

DEFRA

BGS GeoIndex – Geology and borehole
records - www.bgs.ac.uk/geoindex

British Geological Survey

Essex County Council Preliminary Flood
Risk Assessment (PFRA)
Colchester Borough Council Level 1
Strategic Flood Risk Assessment (SFRA)
Colchester Borough Council Level 2
Strategic Flood Risk Assessment (SFRA)
Braintree District Council SFRA Level 1

Essex County Council

Accessed
September
2019
Accessed
September
2019
January 2011

Braintree District Council SFRA Level 2
Haven Gateway Water Cycle Study –
Stage 1 Report
Haven Gateway Water Cycle Study –
Stage 2 Report

Braintree District Council
Royal Haskoning
Royal Haskoning

November
2009

Braintree District Council Water Cycle
Study
Colchester District Council Water Cycle
Study
Wastewater
Treatment
Essex
and
Southend Waste Local Plan

AECOM

March 2017

AECOM

December
2016
July 2017

Local Flood risk Management Strategy
North Essex Garden Communities –
Infrastructure Planning, Phasing and
Delivery

Colchester
Borough
Council
Colchester
Borough
Council
Braintree District Council

Essex County Council and
Southend on Sea Borough
Council
Essex County Council
AECOM

August 2016
September
2017
November
2016
January 2018
May 2008

June 2018
July 2019

Table 2.1: Key Information Sources
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In addition copies of asset records have been obtained from all of the suppliers serving
the area. These documents are referred to and referenced throughout the report.
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The parties consulted as part of this study are detailed in Table 2.2 and selected
correspondence is included in Appendices B to G.
Consultee
Anglian Water

Form
Consultation
Email

Pre Development
Enquiry

of

Topics Discussed and Actions Agreed
A request for asset plans was made on 17 May
2016 and again on 06 December 2016.
Asset plans were accessed via the DigDat
Online Portal.
A pre development enquiry was submitted for
1,000 dwellings on 05 October 2018.
A response was received on 30 October 2018. It
stated that there is currently insufficient capacity
in Coggeshall WRC to take the foul flows from
the first 1,000 dwellings, therefore upgrades will
be required.

Meeting

Upgrades will also be required for the clean
water supply system including a new reservoir
and pumping station at Great Tey. This will be
provided by Anglian Water under their zonal
charging agreement.
Following the response of the Pre Development
Enquiry a meeting was organised between
Create Consulting Engineers and Anglian Water
on 28 November 2018 to discuss the foul water
strategy for the Site.
Richard Lyon, Paul Lancaster and Hannah
Wilson all of Anglian Water were in attendance.

BT

Telephone and
Email
Email

It was established that an initial phase of
development would be dealt with at Coggeshall
WRC, however upgrades would be required to
facilitate this. A new WWTW to deal with foul
water beyond this initial phase is a definite
requirement and Anglian Water are keen to work
in collaboration with West Tey on the proposed
strategy.
Contacted in February 2019 to discuss
discharge consents for the proposed WWTW.
A request for asset plans was made on 07 May
2016.
Asset plans were received on 07 June 2016.

Ref: JPC/CC/P16-1074/01 Rev A
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Form
Consultation

of

Topics Discussed and Actions Agreed
A request for updated costings was made to BT
Open Reach on 20 August 2018.

Cadent Gas

Environment
Agency

Email

A response received 23 August 2018 stated that
all developments over 30 houses will be
provided with fibre to the premises free of
developer charge, this includes all the cabling
onsite and the off-site cabling to the exchange.
A request for asset plans was made on 13 May
2016.

Email

Asset plans were received 15 July 2016.
A capacity check application was made on 21
June 2017.

Telephone

A response received on 03 July 2017 stated that
the nearest main is 10.0 m from the site
boundary and is a high pressure main, but has
insufficient
capacity
and
will
require
reinforcement.
A telephone conversation on 03 October 2018
with Cadent Gas outlined the process of
undertaking a feasibility study for the site.
A request was made for an EA Product 4,
including a detailed flood zone map, on 16 May
2016.

Email

The Product 4 was received on 17 June 2016.
A request was made in October 2016 for the
hydraulic model for the Roman River.
On the 26 October 2016 the EA confirmed they
could not provide this as it was a JFLOW model.

Email and Hard
Drive

A request was made on 22 January 2019 to
obtain the latest rainfall data and water quality
information for the Blackwater River and Roman
River catchments.
A hard drive was received on 27 February 2019
with this information.

Ref: JPC/CC/P16-1074/01 Rev A
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Form
Consultation
Email

Email

of

Topics Discussed and Actions Agreed
A request for a capacity assessment for the
supply of potable water to the site was made on
12 January 2017.
Following consultation via email and a meeting
with Essex and Suffolk Water on the 04 October
2017 it was confirmed that they would not supply
the Site, and that Anglian Water should be
consulted.
Surface water modelling assumptions were
submitted to Essex County Council for review
on 19 July 2017.
Comments received queried the model
resolution, rainfall losses and topography used
within the model.

Meeting

Email

GTC

Email and
Telephone

Linesearch

Online portal
application

Ref: JPC/CC/P16-1074/01 Rev A

Several sensitivity tests were undertaken to
evaluate different parameters and the results
were submitted back to Essex County Council
for review. Essex County Council confirmed that
they had no further comments on 19 September
2017.
A meeting was held between Create Consulting
Engineers and Essex County Council on 22
December 2017 to agree the principles for
surface water flood risk management and SuDS.
It was established that the approach of
centralised low lying attenuation is a sound
means of providing the necessary attenuation of
surface water runoff to minimise the impact of
the development on surrounding users.
It was confirmed via email on 2 November 2018
that it was an acceptable approach to provide
attenuation storage within the surface water
flood extent along the Domsey Brook as long as
it was outside of the flood plain (EA fluvial flood
zones).
Updated utilities costings were requested in
August 2018. A dual quote was received from
GTC for the supply of gas and electricity to the
Site.
A linesearch assessment was carried out on 02
June 2016 to determine whether any LSBUD
members own assets within the development
area.
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National Grid –
Developer Services
Department

National Grid –
Plant Protection
Team
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Form
of
Consultation
Email and letter

Email

Email

UK Power Network

Email

Meeting

Budget Application

Virgin Media

Email

Topics Discussed and Actions Agreed
A request for a capacity assessment for gas
supply to the Site was made via email on 11
January 2017.
A letter response, dated 18 January 2017,
confirmed gas mains were within close proximity
to the site however stated that network
reinforcements would be required in order to
supply the development.
A request for asset plans for the high pressure
main running through the Site was made on 17
May 2016.
A request for easement information for the high
pressure main running through the Site was
made on 20 July 2016.
Easement information was received via email on
29 September 2016.
A request for asset plans was made on 17 May
2016. Asset plans were received in July 2016.
Additionally a voltage specification of the
electricity transmission line to the south of the
Site was requested.
A meeting was held between Jonathan Cage of
Create Consulting Engineers and Howard
Green, Infrastructure Planning at UKPN, on 08
February 2017 at UKPN’s Bury St Edmunds
office, to discuss the proposed strategy for
providing electric to the site and to agree with
UKPN the required offsite infrastructure together
with some initial budget costs.
A Budget Application Form was completed on 28
August 2018 for each of the proposed Phases of
development.
A budget estimate for the provision of electricity
over three phases was received in October
2018.
A request for asset plans was made on 17 May
2016.
Asset plans were received on 07 June 2016.

Table 2.2: List of Parties Consulted
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3.1

There is an exciting opportunity with the West Tey New Garden Community
development for the introduction of a SMART grid and a range of SMART technologies
and appliances. It is proposed that a new control hub will be established within the
development area which would manage the energy generation and monitor the usage
of the overall development.

3.2

The data hub will collect the asset and telemetry data for the overall scheme. This
needs to be located near to the energy generation and demand side assets to reduce
latency and to ensure maximum responsiveness and security of the system. It is
envisaged that a wireless mesh platform would be utilised which is highly secure and
widely used in various places around the world.

3.3

The control systems need to monitor the performance and outputs of the generation
assets alerting the controller if there are any problems. They will also provide real time
assessments of the demand side of the market, with links to houses and SMEs, with
the loads being managed by the chosen Distribution Network Operation (DNO).

3.4

It is proposed to introduce a VPP concept into the West Tey site. This in simplistic
terms is the combining of all energy generation methods used within the proposed
development area to create a virtual power plant. For example PV, micro wind, will all
be linked and pooled for the overall development area, allowing in times of peak power
demand from the grid for surplus power to be effectively traded. This coupled with
demand management of appliances and non-essential energy demands effectively
being curtailed remotely within peak periods will ensure that the best possible value
will be received for the energy generated on site.

3.5

One of the benefits of a VPP will be to provide the DNO with a fully integrated load
management system that can interface with its existing system to help balance the
load and provide frequency response for the mix of generation assets. Solar PV and
wind turbines by their very nature are intermittent, with lots of energy at times when
the sun is shining/the wind is blowing and little or nothing when they are not. Total
sight of this generation capacity will provide a mechanism for balancing the loads using
storage and demand side management, thus reducing the need for “spinning reserve”
and avoiding costly re-enforcement issues. The active management of loads and
generators connected to the grid can also help alleviate issues such as voltage
frequency and reactive power control during faults.

Ref: JPC/CC/P16-1074/01 Rev A
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3.6

The result of all this SMART technology will mean a more stable and balanced grid
network with less of our generated capacity needing to be constrained by the DNO
thereby maximising the value of generation from the site’s assets and producing a
higher output per MW installed. In addition it would help migrate home and SME
demands away from peak times which, following the introduction of time sensitive
tariffs, will result in reduced energy bills.

3.7

One of the major benefits that the establishment of a new development at West Tey
provides is the ability to introduce SMART grids and technologies into the
development. It has been shown that whilst people are becoming more and more
aware of the need to reduce their energy bills, people still want to use a wide range of
electric appliances. To therefore manage this increasing demand it is essential that
the devices and appliances we buy and operate are as efficient as possible with a
limited amount of human intervention. Therefore the management of our energy
demands by SMART appliances and grid management provides a real opportunity to
reduce the overall electric demand generated from a new development, helping the
scheme meet its carbon reduction targets. All dwellings will be fitted with SMART
meters and appliances enabling connection back to the control hub for remote
management and potentially forced curtailments.

3.8

The introduction of these networks is very difficult to achieve in an urban extension
growth model as the pressure is always there to extend the existing networks, making
it difficult to establish new integrated energy and communication systems. Whereas
these constraints are removed when establishing a new network of supply grids and
communication systems as proposed at West Tey.
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4.1

The main purpose of this section is to set out how flood risk and surface water runoff
has been assessed and how any arising issues will be managed as part of the
development.

4.2

This section summarises the following key aspects:







Hydrological setting;
Flood risk to the development from all sources;
Potential for the design, construction and operation of the site to increase the
risk of flooding to neighbouring properties;
Necessary mitigation measures to mitigate identified potential flood risks;
Climate change;
Residual risks.

4.3

In addition an outline summary of the proposed surface water drainage strategy is also
provided.

4.4

The Roman River is located within the northern portion of the site approximately 2.5km
north of the A120. This watercourse flows from the site to the east before passing
underneath the A12 to the northeast of Marks Tey. The Domsey Brook is located in
the southern area of the site (1.6 km south of the A120). This river drains the majority
of the land to the south of the A120 and is culverted where it crosses the existing
railway line and A12(T). Both of these watercourses are designated as main rivers and
therefore come under the jurisdiction of the Environment Agency. The flood risk from
these rivers is classified into Flood Zones 1, 2 and 3, with Flood Zone 3 being areas at
the highest risk of flooding from fluvial sources and Flood Zone 1, the lowest. Drawing
1074_05_009, illustrates the extent of Flood Zones 2 and 3, with the area outside of
these Flood Zones being Flood Zone 1.

4.5

To the south west of the site lies the River Blackwater, none of the development area
lies within the direct catchment area of the watercourse, however, the Domsey Brook
eventually connects into this river near Kelvedon. In addition within the site, numerous
field drains and drainage ditches feed the larger water courses throughout site.

4.6

There are no estuaries or coastal waters within the vicinity of the site. The Roman
River eventually connects to the tidally influenced River Colne to the south of
Colchester and the River Blackwater connects with the River Chelmer at Maldon,
before forming the Blackwater Estuary.
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4.7

The Environment Agency flood map shows there are no formal flood defences in the
study area.

4.8

British Geological Survey mapping and borehole records show the underlying geology
at the site to be comprised of the London Clay Formation (Clay, Silt and Sand).

4.9

Representative boreholes on site (accessed from BGS mapping) encountered soil to
a depth of 0.4 mbgl with clay directly below to a depth of 13.6 mbgl. Sand and gravel
was encountered below the clay layer to a depth of 21.7 m, with clay discovered
beneath.

4.10

The site does not lie within any groundwater source protection zones, as identified by
the Environment Agency mapping (DEFRA, accessed September 2019).

4.11

The superficial deposits over the majority of the site are classified as ‘Secondary
Aquifer – Undifferentiated’ which is likely to be a mixture of ‘non aquifer’ and ‘minor
aquifer’.

4.12

The area surrounding the Roman River is classified as ‘Secondary Aquifer A’. This is
defined as having permeable layers capable of supporting water supplies at a local
rather than strategic scale, and in some cases forming an important source of base
flow to rivers. These are generally aquifers formerly classified as minor aquifers.

4.13

A large number of generally small ponds and field drains are located across the study
area.

4.14

According to the EA mapping the site is not shown to be at risk of flooding from a
reservoir flooding resulting from a failure of a reservoir.

4.15

There are no canals in the vicinity of the site.

4.16

According to the Environment Agency Website, the Roman River which drains through
the northern portion of the site is designated to have ‘moderate’ ecological and ‘good’
chemical status. Domsey Brook, which drains through the southern portion of the site
is designated to have ‘good’ ecological and chemical status.
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4.17

According to Environment Agency information there are two surface water abstraction
points within the site. One is located on a small tributary that feeds into the Roman
River and the other on the Roman River itself. Both abstractions are for agricultural
purposes.

4.18

The majority of the study area lies within the Environment Agency’s (EA) Flood Zone
1 (low probability), as shown in Drawing 1074/05/009A, which is described within the
NPPF Technical Guidance as having less than a 1 in 1,000 (<0.1%) annual probability
of river or sea flooding in any one year.

4.19

Areas of Flood Zone 2, land assessed as having between a 1 in 100 and 1 in 1,000
annual probability of river flooding (1% – 0.1%), or between a 1 in 200 and 1 in 1,000
annual probability of sea flooding (0.5% – 0.1%) in any year and Flood Zone 3, land
with less than a 1 in 1,000 (<0.1%) annual probability of river or sea flooding in any
one year and Flood Zone 3 are generally located in close proximity to the
watercourses. Flood extents based on EA’s mapping for the site is as provided by the
EA shown in Drawing Number 1074/05/009A.

4.20

A surface water modelling assessment was undertaken to assess the risk of flooding
to the Site from surface water, with an inclusion for climate change. A 2D TUFLOW
model with a 4.0m grid size was developed using LiDAR data of 2.0m resolution.
Correspondence was held with Essex County Council and agreement was obtained
on the assumptions and methodology used in the surface water modelling.

4.21

The hydraulic modelling results obtained with TUFLOW were used to advise the
master planning on the areas that are at a higher risk of surface water flooding and to
inform surface water management proposals with regard to proposed attenuation
basins. The extent of the 1 in 1,000 year event is shown on Drawing 1074/05/010A as
a worst case. It should be noted that flood depths below 150mm were excluded from
the mapped results as per the EA standards (Environment Agency, 2013) 1. The model
run includes flood mitigation measures to reduce the surface water flood risk to the
commercial area in between the railway and the A12 in the south of the site.

4.22

In isolated locations, where development would be located in areas at risk of surface
water flooding, adequate compensation will be provided along with alternative flow
routes such as swales or pipe systems. This will be modelled at the detailed design
stage to ensure the identified corridors of surface water flood risk within development
parcels are appropriately dealt with.

4.23

A review of the Essex CC Preliminary Flood Risk Assessment (PFRA), the Mid Essex
Strategic Flood Risk Assessment (SFRA), Braintree Strategic Flood Risk Assessment

1

Environment Agency, (2013), What is the updated Flood Map for Surface Water?
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(SFRA) Level 1 and 2, and the Colchester Strategic Flood Risk Assessment (SFRA)
Level 1 and 2 showed no instances of historical flooding and no records of groundwater
or pluvial flooding on the site.
4.24

No mapping at a suitable scale of surface water or sewer flooding is currently available
in the PFRA or SFRA for the site.

4.25

The study area is not located in an area where ‘flood warnings’ are issued, but the EA
do provide ‘flood alerts’ for the area designated as Flood Zone 2 and 3 of Domsey
Brook in the south of the site.

4.26

Whilst the drawing clearly shows flooding at key locations within the development area,
the site masterplan has been developed taking these into account with large areas of
floodplain being provided along the river corridors and minor watercourses. All built
development is to be located within Flood Zone 1 which is acceptable for all forms of
development proposed.

4.27

The potential flood risk areas shown on Drawing 1074/05/009A and 1074/05/010A,
which have been used to develop the masterplan for the site, have been based on the
Environment Agency flood risk mapping and modelled surface water flood risk
mapping. It is considered that this information provides a robust assessment at this
strategic masterplan stage.

4.28

Based on our understanding of the scheme and the site setting, the potential sources
of flooding have been identified in Table 4.1.
Potential
Source

Pathway

Potential
Linkage
to Site
No

Justification

Tidal Flooding
River
Blackwater
and Roman
River
Fluvial flooding
(Tributaries of
the Roman
River and the
Domsey
Brook)

Breach of defences/
overtopping

Exceedance of
channel
capacity/overland
flow

Yes

Perched/shallow
groundwater

Yes

According to the EA flood map the
majority of the site is located within Flood
Zone 1 (low probability of river).
However, as the site is crossed by
several tributaries of the Roman River
and the Domsey Brook, parts of the site
(along the river corridors) comprise Flood
Zone 2/3 (medium/high probability of river
flooding). Drawing Number 1074/05/009A
indicates the current understanding of the
flood extents relative to the site
Shallow groundwater may be present
especially along the river corridors and

Groundwater
(shallow)

Ref: JPC/CC/P16-1074/01 Rev A

The site is located upstream of the tidal
extent of the watercourses and is not
considered at risk from tidal flooding.

Page 23

West Tey, Essex

Artificial
waterbodies

Sewer flooding
from public
and private
site drainage
(foul and
surface water
including site
drainage

Surface water
flooding as a
result of
extreme
rainfall and
runoff from
overland flow
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Failure of the public
water supply network
and/or internal water
supply and
distribution system
may result in flooding
of the internal
building as well as
the surrounding area
Surcharge in site
drainage and public
sewer network due
to blockage or
exceedance of
capacity

Yes

Flooding of the
surrounding area
due to extreme
rainfall and overland
flow to the site from
un-drained areas upgradient of the site

Yes

Yes

will require consideration as part of the
detailed design.
Flooding from water supply infrastructure
(water mains – public & private) crossing
the study area is a residual risk.
No other significant sources of flooding
are identified.

There are very few public sewers
crossing the study area at present. A new
separate foul and surface water sewer
network will be developed as part of the
proposed scheme. Sewer flooding
(including flooding from SUDS) from
surcharge and blockage is however a
residual risk that will need to be
considered as the design of the drainage
progresses and managed during the life
of the development through regular
inspection/maintenance.
There is no formally managed surface
water drainage network serving the site
and topography of surrounding area
poses risk of flooding from this source.
Furthermore the presence of smaller
watercourses and drainage ditches
crossing the site will need to be
incorporated into the design of the
scheme.

Table 4.1: Potential sources of flooding to the development
4.29

Based on this assessment, flooding from the Roman River and the Domsey Brook, site
drainage, public sewers and public and private water supply networks along with
surface water flooding (from overland flow and extreme rainfall) pose risks that will
require mitigation. Appropriate mitigation measures to protect the development are
set out in Table 4.2 of this report.

4.30

Given the nature and scale of the proposed scheme, there is the potential for significant
hydrological impacts to occur which may increase the risk of flooding to neighbouring
or downstream property if appropriate mitigation measures are not introduced. These
impacts are discussed below, and the various measures to manage them are set out
in Table 4.2.
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4.31

As the site is currently free draining, it is assumed that under current conditions, any
surface water will currently infiltrate or runoff overland during extreme rainfall events.

4.32

To ensure that there are no adverse impacts following development, the surface water
runoff from the proposed development will be restricted to that of the undeveloped site,
with considerable surface water attenuation being incorporated into the overall
development masterplan. Attenuation requirements are considered further in Table
4.2 and the outline drainage strategy set out below. An allowance has been made for
the areas required to incorporate Sustainable Drainage Systems (SUDS) within the
Open Space areas.

4.33

No raising of ground levels will be permitted in Flood Zone 2/3 within any of the
catchments unless compensatory flood plain storage is provided, or adequate
modelling is undertaken to demonstrate that the impacts are negligible, so that there
is no reduction in flood storage or impedance of flood flows arising from the
development.

4.34

Hydraulic modelling is likely to be necessary at the detailed design stage to define the
floodplain extents and to confirm that the impacts on flood plain storage/displacement
of flood waters will be negligible.

4.35

In addition, Flood Defence Consent from the EA will be required for all structures
spanning or proposed within the floodplain or an 8m corridor either side of all Main
rivers crossing or adjoin the site. Consent from the LPA will be required for any
proposed works affecting an Ordinary Watercourse.

4.36

The capacity of the existing sewer network is discussed in more detail in Section 5,
where an outline strategy for wastewater management is presented in more detail.

4.37

In summary, the increased flows generated by the proposed development will be
accommodated by upgrading the existing public sewer system in the area and by
providing a new Waste Water Treatment Works.

4.38

Following discussions with Anglian Water and the EA a foul water drainage strategy
has been developed to ensure that the scheme does not increase the risk of flooding
in the public sewer network and increase risk of sewer flooding in the wider community.

4.39

Basements or structures (including foundations and services) below the water table
may increase risk of flooding to neighbouring properties by locally raising the water
table level. No significant impacts are anticipated based on the current understanding
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of the site and the proposals. However, should significant basement structures be
proposed, then appropriate basement impact assessment will be required.

4.40

An overall Flood Risk Strategy has been developed for the overall Masterplan, as
shown on Drawing 1074/05/009A and 1074/05/010A attached to this report. This
Masterplan clearly shows all built development is to be located within Flood Zone 1.
This strategy has been discussed with both the Environment Agency and Essex
County Council acting as Lead Flood Authority LFA and no objections in principle have
been raised.
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Flood risk management measures are proposed in Table 4.2 in order to both mitigate flood risk posed to the development and to assist with alleviation of the downstream flooding.

Type of Flooding
(Source)
Fluvial flooding to
the development
from the tributaries
of the Roman
River and the
Domsey Brook
Flooding from site
drainage (foul and
surface water)Sewer flooding

Issue

Blockages or surcharges in the site drainage and
private sewers may result in flooding of the
development and surrounding area.

Low Medium

Risk of Flooding
from public foul
water network –
Sewer Flooding

Blockages or surcharges in the Public foul sewer
network may result in flooding of the
development and surrounding area. The foul
sewerage network will most probably rely on foul
water pumping stations which may fail and result
in flooding of site and/ or surrounding area

Low-Medium

Flooding from
Groundwater

Perched/Shallow groundwater poses a risk of
flooding, particularly along the route of the
watercourses. Deep/large basement structures
may increase water table.

Low-Medium

Flooding from
public and private
water supply
systems
Flooding from
surface water
runoff – overland
flow

Ruptured water supply pipes supplying the
scheme and the existing properties within the
study area have the potential to flood the
development and surrounding area
Due to topography and the possible poor
infiltration rates at the near surface, there is the
potential for runoff to occur from un-drained
areas or drained areas from off-site or within the
final scheme under exceedance conditions.

Low Medium

Low-medium

Increased flood
risk to surrounding
properties as a
result of the
scheme

The scheme has potential to change surface
water run-off rates and patterns which may
increase risk of flooding to neighbouring land or
property.

High

Overtopping of watercourses posing a risk of
flooding to surrounding areas.

Risk without
Mitigation
Medium-High

Mitigation Measures

Justification



Flood zones and flood extents should be accurately determined and appropriate floor levels should be set in accordance with best practice
guidance. Land uses in Flood Zone 2 and 3, should accord with Table 3 in the NPPF Technical Guidance document.
Any ‘water compatible uses’ or essential infrastructure proposed in flood zone 3a or 3b should be adequately flood resistant and/or flood
resilient in accordance with best practice guidance.
Flood risk should continue to be considered at all stages of the design process.

The mitigation measures
proposed will ensure that the
development is safe and
property is adequately protected
from fluvial flooding

The detailed design of the external areas of the development should ensure that any potential flood waters will be directed away from dwelling
entrances and all access points.
Routine inspection and maintenance of both the foul and surface water drainage systems by the site management or statutory authorities.
At the detailed design stage consideration will be given to flood flow routes in the event of a system surcharge/blockage, these will ensure any
surcharged water is kept within kerb line and away from properties

In the event of foul and surface
water flooding occurring the
effect of flooding to external
areas and dwellings will be
minimised

Low

Careful design of connection to the public sewer as part of detailed design of the drainage
Regular inspection and maintenance of the public sewer network by Anglian Water
The new on-site pumping station will need to incorporate duty standby pumps.
Any pumping station will incorporate 24 hour storage to avoid flooding in the event of a system failure (this will allow time for foul water to be
removed from the pumping station by tanker or repairs to be made)
Routine inspection and maintenance of both the foul and surface water drainage systems by the site maintenance or adopting authority.

This will ensure the risk of failure
is mitigated as far as reasonably
practical

Low

Confirm groundwater levels through site investigation and undertake appropriate basement impact assessment to ensure design is
appropriate.
Include appropriate waterproofing in the design of all below ground structures/services substructure design and consider the need for
dewatering during construction

This will ensure the risk of
flooding is mitigated

Low




Design and construction and water supply systems to current best practice standards.
Routine inspection and maintenance and inspection of assets by South East Water and/or Anglian Water.

This will ensure the risk of failure
is mitigated as far as reasonably
practical

Low



The detailed design of the ground levels and drainage strategy should incorporate safe exceedance flow paths which will serve to mitigate the
generation of excess surface water runoff
Land drainage proposals will be developed further as part of the detailed drainage design.
External areas will also be profiled so as any runoff will be directed away from dwellings and into the roads.
Floor levels of dwellings will be raised above the surrounding area (as per Building Regulations standards).

In the event of this extreme
rainfall event dwellings will not
be inundated whilst flooding of
the surrounding area is
mitigated

Low

Inclusion of sustainable drainage to ensure attenuation is provided to ensure the site or surrounding area does not flood during the 100 year
plus 40% climate change event.
Ensure all sustainable drainage systems are maintained and routinely inspected throughout the development lifetime (maintenance by site
Management Company or adopting authority).
Consideration of flood routing at the detailed design stage will ensure any rainfall in excess of the extreme event will be retained on site within
the kerb lines, therefore posing low risk to off-site property.

These measures will ensure
impact on the existing
hydrological regime is negligible.

Low

Continue liaising with Anglian Water to ensure that adequate provision for upgrades and new infrastructure is made to account for the
development.
Agree with Anglian Water at the design progress to confirm capacity and agree connection point and allowable discharge rates into the sewer.
Routine inspection and maintenance and inspection of assets by Anglian Water.

Will ensure the site does not
increase any pre-existing risk of
overloading of the public foul
sewer network.

Low

These measures will ensure
impact on the existing
hydrological regime is negligible.

Low





















The development of the site will increase foul
water flows in the Anglian Water network

High





Any proposed structures or ground raising in
Flood Zone 3 may impede flows/displace
floodwater

a

Prior to adoption of the mitigation measures

High



No raising of ground levels will be permitted in Flood Zone 2/3 of each of the tributaries of the Roman River and the Domsey Brook unless
compensatory flood plain storage is provided to ensure that there is no reduction in flood storage or impedance of flood flows.
 Hydraulic modelling may be necessary to define the flood plains and confirm that the impacts on flood plain storage/displacement of flood
waters will be negligible.
 Obtain necessary consents from the EA or LPA all structures spanning or proposed within the floodplain or 8 m of any watercourse.
b
Following adoption of the mitigation measures

Residual
Riskb
Low

Table 4.2: Proposed Mitigation Measures and Residual Risk Assessment
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4.42

Assuming the mitigation measures are adopted (Table 4.2), the principal residual risks
are likely to relate to surcharges, blockages and/or pump failure in private or public
sewer networks, onsite burst water mains, and surface water flooding from extreme
rainfall in excess of the design of the site drainage.

4.43

As long as the water supply infrastructure, public sewers and site drainage are
routinely inspected and maintained by site management, Anglian Water or any other
adopting authorities then the residual risk to the site downstream properties will be
minimised.

4.44

Climate change has important implications for the assessment and management of
flood risk. The NPPF requires that climate change is considered when making an
assessment of flood risk posed to future development.

4.45

Climate change has the potential to affect all identified sources of flooding at the Site.
The likely impacts of climate change include increased severity of rainfall events as
well as wetter winters leading to higher groundwater levels and increased frequency
and severity of surface water flooding.

4.46

The influence of climate change on rainfall intensity has been taken into account by
the surface water drainage strategy outlined in Chapter 6 as an inclusion of 40% has
been made for climate change for all rainfall events up to and including the 1 in 100
year event in accordance with NPPF requirements, and ‘Flood Risk Assessments:
Climate Change Allowances’2.

4.47

Based on published geological records, the existing catchment within the study area
is generally underlain by London Clay formations. Therefore opportunities for
introducing infiltration forms of sustainable drainage systems are very limited.

4.48

In the larger settlements of Marks Tey, there are some public surface water sewers
which are owned by Anglian Water. However, in the majority of the study area there
is no public drainage network and surface water is assumed to drain informally via the
network of field drains and watercourses to the Main Rivers.

4.49

It has therefore been essential to consider surface water management when
developing the initial concept masterplan for the site, both to ensure that the scheme
can be developed without increasing flood risk, and to ensure that sustainable drainage
systems can be incorporated as attractive, multi-functional and sustainable features
within the green infrastructure framework of the site.

2

Environment Agency (2016) Flood Risk Assessments: Climate Change Allowances.

Ref: JPC/CC/P16-1074/01 Rev A

Page 28

West Tey, Essex

4.50

Infrastructure Delivery Plan

Table 4.3 outlines the sustainable drainage systems that are currently envisaged to be
suitable to be incorporated into the surface water drainage strategy for the site.
SUDS Option

Suitability

Soakaways and
porous paving
(infiltration)

X

Porous paving
(storage)
Rainwater
Harvesting



Swales



Open
ponds/wetlands/
detention basins
(above ground
storage)



Below ground
storage in
cellular systems
Flow Control
Devices







Comments
Based on our understanding of the ground conditions it is assumed
that the underlying geology is not suitable for infiltration systems such
as this. Soakage testing will be undertaken as part of the detailed
design to confirm this.
Could be included to provide storage and treatment of surface water
runoff in paved areas.
This could be incorporated as part of the detailed design to provide
some reduction in the total surface water runoff and reduce potable
water demand.
It is proposed that filter strips are implemented for drainage along all
roads. Swales will be incorporated into the design for both land
drainage and conveyance /attention/infiltration of surface water runoff
wherever possible. Piped drainage will only be used where absolutely
necessary (i.e. building footprints and hardstanding areas and under
roads / infrastructure).
Open ponds/wetlands/detention basins will be provided on site to
attenuate / infiltrate surface water runoff.
This will comprise the main SUDS option for the proposed
development to maintain greenfield runoff rates and existing
hydrological regime.
Ponds, swales and balancing ponds will be included to provide
conveyance and storage/attenuation of surface water where
necessary.
Depending on ground conditions and water quality issues, these
swales may be designed to infiltrate. Opportunities for ecological
enhancement/ enhancement of amenity value will be considered
further at the detailed design stage in consultation with the project
ecologist and landscape architect.
Appropriate maintenance requirements will be included in detailed
design specifications and management procedures.
Will be considered as part of the detailed design of each plot where
above ground storage/swales are not practicable.
The peak greenfield flow rates for a staged discharge corresponding
to the 1, 30 and 100yr event will be achieved via a complex control
using an orifice/weir arrangement or hydrobrake device within the
pond outfall chamber. Discharge rates to be approved by the
Environment Agency and Council.
Should be considered further as part of the detailed design and
included where practicable


Green
Roofs/Brown
Roofs/Blue
Roofs
Key:

Suitable for use - should be considered further as part of the detailed design
X
Unlikely to be suitable for use

Table 4.3: Sustainable drainage systems appraisal
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An initial assessment using the WinDes Micro Drainage software has been undertaken
to estimate the volumes of surface water storage to be included in the masterplan in
order to provide attenuation of surface water from ‘developed areas’ as shown in the
land use schedule for the single compact settlement. The following initial attenuation
volumes have been estimated based on a total ‘developed area’ of 785 hectares:
Volume of attenuation required
500,000 m3

Percentage Impermeable
(65% impermeable)

4.52

The larger storage volumes relate to a simple flow control restricting flow rates to the
peak 1 year greenfield rate whilst the smaller storage volumes represent a complex
control restricting to both the 1 year and 100 year peak greenfield flow rates. The exact
form of restriction will be dependent on further liaison with the Environment Agency
and Local Planning Authority as the scheme progresses.

4.53

The greenfield flow rates were calculated using the Institute of Hydrology Report 124
method, however the rates modelled using Micro Drainage WinDes were factored for
60% of the site areas to represent different proportions of impermeable area of the
developed site.

4.54

These storage volumes are based on storage being provided in either one large
feature, or in a number of smaller lagoons/ponds. However it should be noted that the
area required for attenuation will most likely increase when a series of lagoons/ponds
are used in order to make account of increased bank area (i.e. to provide correctly
graded side slopes as per statutory authority requirements).

4.55

The discharge rates from each individual development area will be restricted to the
equivalent pre-development greenfield runoff rates.

4.56

The attenuation basins will form part of the green corridors, located close to the main
watercourse in each of the development areas, however it should be noted that the
ponds will need to be located outside of Flood Zones 2 and 3. It is envisaged the
basins will be predominantly dry with no intended permanent water level. However
given the generally impermeable geology it is likely ponding will occur in some
locations, producing small wetlands within the green corridors.

4.57

A series of pollution control measures will be introduced to ensure that the quality of
the surface water runoff can be managed and improved where possible. The surface
water drainage strategy should ensure that the existing hydrological regime is
maintained as closely as possible by ensuring that each plot drains to the same
catchment in line with that shown on drawing 1074/05/011A.

4.58

As the design progresses, a detailed surface water management plan will be prepared
to demonstrate the strategy in more detail, indicating proposed locations for the
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sustainable drainage systems/attenuation features including adequate pollution
control measures and proposed outfall points. As mentioned previously, the current
masterplan proposals have made adequate allowance for sustainable drainage
systems with the land use schedules.

4.59

Where possible, the surface water piped network connecting the development areas
to the attenuation features will be designed to adoptable standards and offered for
adoption to Anglian Water as public sewers.

4.60

In addition, the SUDS features and attenuation ponds will need to be approved by the
LFA which is Essex CC.

4.61

Given the scale and hydrological setting of the site, management of surface water and
flooding is a key issue which had to be addressed during the masterplan development,
as it affects the land uses, ground levels and configuration of West Tey. However,
based on the work undertaken to date, it is considered that the scheme can be
constructed and operated safely, without significantly increasing the risk of flooding to
the site and surrounding area, providing the mitigation measures outlined in Table 4.3
are implemented as part of the ongoing planning/design, construction and operation of
West Tey. The Flood Risk Masterplan, Drawings 1074/05/009A and 1074/05/010A,
clearly demonstrates how the scheme has taken into account Flood Risk. The general
approach to flood risk and surface water management has received approval in
principle from Essex CC and is in line with the requirements of the Environment
Agency.

4.62

Assuming the mitigation measures are adopted, the principal residual risks relate to
surcharges, blockages and/or pump failure in private or public sewer networks, onsite
burst water mains, and surface water flooding from extreme rainfall events in excess
of the design parameters utilised for specification of the site drainage.

4.63

As long as the water supply infrastructure, public sewers and site drainage are
routinely inspected and maintained, then the residual risk to the site and downstream
properties will be minimised.

4.64

The inclusion of sustainable drainage systems/attenuation features into the public
open space areas of the development will ensure that surface water can be managed
on site without increasing off-site flood risk, whilst creating attractive landscape and
enhanced ecological habitats.

4.65

We have ensured through early input into the masterplan process that sufficient space
has been included to provide green corridors along the routes of the existing
watercourses, and that adequate space has been included in the sizing of each plot to
allow for the inclusion of the necessary SUDS features in order to maintain the

Ref: JPC/CC/P16-1074/01 Rev A

Page 31

West Tey, Essex

Infrastructure Delivery Plan

hydrological regime. As the masterplan develops, the mitigation measures set out in
Table 4.3 will be considered, and a detailed surface water management plan will be
produced to demonstrate how the strategy will operate in a variety of rainfall scenarios,
providing a more detailed location plan indicating proposed locations for the
sustainable drainage systems/attenuation features, pollution control measures and
proposed outfall points. A flood risk assessment will be prepared and submitted as part
of the planning application for the masterplan. This will include a summary of the
drainage strategy and an assessment of the proposed drainage strategy.
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5.1

This section provides a review of the current foul water infrastructure structure and
sets out a deliverable strategy for providing wastewater treatment for West Tey.

5.2

As the safe treatment of our wastewater and its return to the natural environment
(rivers or the sea) is a key part of the water cycle, the strategy has been developed to
suit the hydrological setting which is summarised in Chapter 4.

5.3

Anglian Water is the sewerage undertaker for the whole study area. Anglian Water’s
Assets are summarised on drawing 1074/02/001B.

5.4

According to public sewer records, foul water sewers (owned and maintained by
Anglian Water) are present in the larger village of Marks Tey.

5.5

The Haven Gateway WCS – Stage 2 (Royal Haskoning, 2009) states that Marks Tey
is served by the Copford STW, which has been identified as already exceeding its
consented discharge.

5.6

The Haven Gateway WCS also stated that additional consent would need to be sought
before any development could proceed in Marks Tey and that AWS have not identified
any restrictions within the sewer network.

5.7

The Coggeshall STW is located to the south west of the development. The Braintree
WCS (AECOM, 2017) identified Coggeshall STW as a works that will require treatment
process upgrades from 2019 using conventional treatment technologies to meet river
quality targets, in particularly for phosphate, in order to accommodate growth in the
area.

5.8

The catchment and estimates of the population served by these works are shown in
Table 5.1.
WwTW
Coggeshall WwTW
Copford WwTW

Approximate
Population
served
9331*
4821*

*figures taken from the Essex and Southend Waste Local Development
Framework, Background Paper Waste Water Treatment ,June 2010

Table 5.1: Catchments of existing WwTW serving the study area
5.9

Smaller hamlets and farmsteads across the district are not served by mains drainage
and are likely to be served by cess pits, septic tanks or small privately managed
package treatment plants.
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5.10

There are a large number of WwTW located in the region surrounding the site, as
illustrated by drawing 1074/07/002, however, of the WwTW in the vicinity of the site
there is not enough headroom to serve the proposed population of the development.

5.11

A review of the water cycle study, draft infrastructure plan and consultation with Anglian
Water and the Environment Agency (EA) indicates that that there is currently limited
spare capacity of in the public sewer network, and that a development of this size, in
this location could not be accommodated without considerable strategic level
upgrades.

5.12

Consultation with AWS has confirmed that the investment in wastewater treatment
infrastructure that will be required to meet the demand from the development, is as
would be expected for a development of the scale of West Tey.

5.13

Anglian water have stated that:
“Additional wastewater treatment capacity can be planned, funded and
delivered through the water industry’s price review process provided there is
good forward planning. Adopted Local Plans will inform Anglian Waters
investment planning. The provision of wastewater treatment should not be
constraint upon development, provided adequate notice is given. The adoption
of a new wastewater treatment works would be subject to your obtaining
appropriate permits to discharge (for the whole development to be connected
to the works) and for the works to meet Anglian Waters specifications.”

5.14

A preliminary wastewater network has been developed for the new settlement in
accordance with the anticipated build out programme set out in Table 5.2. The study
area outline, preliminary phasing sketches and LiDAR data were used to inform an
initial network including indicative locations for pumping stations. The network is
illustrative and does not relate to plot specific plans.

Phase

Years

Approximate
No. Units per
Phase

Cumulative No.
Units

2022

350

2023-2028

2,500

2,850

2

2029-2039

3,150

6,000

3

2040-2046

3,000

9,000

4

2047-2069

8,000

17,000

1

350

Table 5.2: Potential Phasing
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All networks and location of pumping stations and WwTW shown in this report has
been based on the current masterplan and are provided for illustrative purposes to
demonstrate possible means of providing adequate sewerage for West Tey. The
network is currently the subject of pre-application consultation with interested parties.
The programme for construction/upgrade of any new/existing sewerage infrastructure
including the siting and form of new infrastructure will be determined by ongoing
consultation with the EA and Anglian Water, further development of the masterplan,
and any detailed topographic and environmental assessment studies. The layouts are
based on the following general principles:





Minimise pumping where possible, using gravity drainage systems;
Make use of existing capacity and opportunities to expand existing works
(where available and practicable);
Delay spending on new works until later in the programme;
Minimise number of new works.

5.16

Drawing 1074/07/001D provides an indicative overview of how wastewater
infrastructure could be provided for a new market town based on the settlement study
area. The build-out rate has been divided into 4 indicative wastewater investment
phases (2022 – 2069). The infrastructure phasing assumes that the infrastructure
shown will be in place by the commencement of each phase.

5.17

The key wastewater assets required shown on Drawing 1074/07/001D can be
summarised as follows:






New rising main from West Tey to Coggeshall WwTW; Upgrades to existing
Coggeshall to increase capacity by 1,000 homes (if feasible) - to enable Phase
1;
Approximately 85 km main foul sewer network including rising mains –
excluding plot level sewers;
Minimum 6 new pumping stations;
1 new treatment works (West Tey WwTW) – to be constructed to the south
west of the site adjacent to the A12 and discharging into either Domsey Brook
or River Blackwater. This is required by 2024 to serve the last 1,800 homes of
Phase 1. The capacity will need to be increased for each of the phases such
that it can accommodate flow from up to 17,000 homes by the end of Phase 4.

5.18

A new wastewater treatment works will be required early in the programme along with
a network of gravity and pumped sewer networks, but there are opportunities to delay
investment in a new WwTW works if further opportunities can be found to meet the
earlier phase, with larger upgrades in the existing Coggeshall WwTW Works.

5.19

The following sections set out how the wastewater network could be configured based
on the phasing plan set in Table 5.2 and the premise that spare capacity can be
obtained at Coggeshall WwTW by providing upgrades at Coggeshall WwTW before
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the commencement of development. If feasible, this would help to postpone
investment in a new WwTW to the second half of the first phase or potentially into the
second phase depending on how much capacity can be increased by. Drawing
1074/07/001D sets out the strategy for the 4 proposed phases, though the locations of
all new assets are illustrative at this stage and will subject to the final masterplan,
detailed design, detailed feasibility studies and further consultation with the EA and
Anglian Water. This option is summarised as follows:
Phase 1 - 2022-2028 – 2,850 units
Key investment requirements by 2022:

Upgrade existing Coggeshall WwTW and provide new main sewer/rising main
to existing WwTW located just to the south west of the site;

New network and a new pumping station (PS 1) serving West Tey;
Outfall: Outfall to River Blackwater via existing WwTW in Coggeshall – using existing
headroom within Coggeshall consent – increase by 1,000 homes
Key investment requirements by 2028:

New ‘West Tey’ WwTW (capacity 6,000 homes) – to be constructed by 2028
adjacent to south west corner of the site (serving up to 1,850 homes by end of
Phase 1);

New network including rising main and pumping station (PS2) to connect West
Tey to new West Tey WwTW;
Outfall: West Tey WwTW to discharge to either Domsey Brook or River Blackwater.
Phase 2 –West Tey (2029-2039) – up to 6,000 units
Key investment requirements:

New network;

Up to 3,200 additional homes will connect to the West Tey WwTW in this phase.
By the end of Phase 2, West Tey WwTW will serve up to 6,000 homes.

A minimum of one new pumping station (PS 3) and associated rising main.
Outfall: discharge to Domsey Brook or the River Blackwater to the south west of West
Tey.
Phase 3 – West Tey (2040-2046) – up to 9,000 units
Key investment requirements:

New network;

Upgrade of West Tey WwTW to accommodate up to a further 3,000 homes. By
the end of Phase 3, West Tey WwTW will serve up to 9,000 homes;

A new pumping station (PS 4) and associated rising main.
Outfall: discharge to Domsey Brook or River Blackwater to the south west of West Tey.
Phase 4 – West Tey (2047-2069) – up to 17,000 units
Key investment requirements:

New network;

Upgrade of West Tey WwTW to accommodate up to a further 8,000 homes. By
the end of Phase 4, West Tey WwTW will serve the full 17,000 homes;
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Upgrade pumping stations (as required) including a minimum of two new
pumping station (PS 5 and PS 6) and associated rising mains.
Outfall: discharge to Domsey Brook or River Blackwater to the south west of West Tey.

5.20

The New Wastewater Treatment Works would be expected to treat water to a standard
which would ‘meet the Water Framework Directive’ (WFD). Whilst this is often set as
the standard to comply to, there are no defined effluent consent levels specified within
the WFD for WwTWs serving populations less than 100,000. The required consent
levels will be agreed with the Environment Agency (EA) on a case by case basis.

5.21

Waterways are classified by their ‘status’ under the WFD which takes ‘‘high ecological
status’ as the reference condition. This assumes what a water body would look like
with no or only very minor evidence of disturbance for each of the general physiochemical, hydromorphological and biological quality elements. The target of the WFD
for countries within the EU was to achieve ‘good’ status for both quantitative and
chemical criteria by 2015. Where this was not achieved 2021 or 2027 have been set
on a case by case basis as the target years for reaching good status.

5.22

New proposed developments are often subject to very restrictive consent levels when
in early stage discussions, especially relating to Total Nitrogen (TN) and Total
Phosphorus (TP) levels. These are the nutrients which at excessive concentrations
can lead to eutrophication of water bodies, which can result in significantly reduced
oxygen levels and considerable damage to the ecosytem.

5.23

The removal of TN can be dealt with biologically, however the most common method
for removal of TP is chemical dosing. Whilst up to 95% removal rates can be achieved
using this technique, both CAPEX and OPEX are increased due to:





On-going chemical costs
Additional maintenance of the dosing equipment
Increased sludge production by up to 40%
The concentrated chemical (FeCI or Fe2(SO4)3) is very corrosive/dangerous
If you dose iron at a site, you get an iron limit set in the discharge permit
conditions and this can be tough to comply with

5.24

Typically, a limit of 1mg/l for TP for smaller scale WwTW would have been considered
a tight consent level. It is now not uncommon for the EA to be suggesting levels of 0.5
and below. Achieving these levels with chemicals, whilst possible, poses a number of
different issues and significantly increased costs.

5.25

It is proposed that the new works will adopt the PWS NUTREMTM process specifically
to achieve exceptional levels of nutrient removal from wastewater and the UK

Ref: JPC/CC/P16-1074/01 Rev A

Page 37

West Tey, Essex

Infrastructure Delivery Plan

demonstration plant (based at the Southern Water WwTW for Petersfield) is initially
being operated to demonstrate the following discharge consent levels:
Parameters
COD
BOD5
TSS
NH4+ -N
TN
TP

Effluent Levels
40
10
15
1
10
0.3

Unit
mg/l
mg/l
mg/l
mg/l
mg/l
mg/l

Table 5. 4: NUTREMTM design parameters
5.26

Based on 40 years of Sequential Batch Reactor R&D by Finnish process scientists,
the system has been developed to include the integration of advanced process control
and configuration with the same basic principles founded by Arden & Lockett 100 years
ago. Control of the sequencing of aerobic, anaerobic and anoxic stages within the
reactor cycle is used to preferentially encourage biomass species that have the ability
to “super absorb” Phosphate.

5.27

The original Finnish SBR design has been used internationally for the treatment of
wastewater to extremely high standards with hundreds of operating works installed
over a period of more than 30 years.
Loads

5.28

The following contaminant loads have been calculated for the total capacity of the
works:
Contaminant
COD
BOD
TP
TN
TSS

g/person
0.13
0.065
0.003
0.009
0.07

kg/day
6306
3153
146
437
3396

Table 5.5: Contaminant load
5.29

In addition to the above flows and loads, there would be a commercial element to
consider from the associated infrastructure requirements such as schools, shops,
restaurants and other businesses required to serve the new population. These types
of flows tend to be ‘stronger’ than basic municipal sewage flows from people’s homes.
The additional BOD and COD are an advantage for the NUTREM process and will aid
the biological TP removal process.

5.30

The flows and loads used for calculation are an example of figures we have used
working on past projects. The figures used for calculating the final figures would
require agreement between the client and the incumbent adopting the plant (in this
case Anglian Water).
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In order to minimise the capital expenditure required at the beginning of the project,
NUTREMTM can be delivered in phases (due to the batch nature of treatment). The
system consists of four key areas:
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Screening
Balance tanks
Reactors
Sludge handling

To spread the cost of constructing the plant across the development phasing plan there
would be numerous different methodologies available dependent on many different
factors. An example strategy would be as follows:
Initial capacity of new WwTW

Install screens and grit removal capable of dealing with the first 50% of the total
flow;

Install the Balance tank(s) capable of dealing with the first 50% of the total flow;

Install the Reactors capable of dealing with the first 50% of the total flow;

Install sludge handling for the first 50% of the total flow;
Upgrade to the new WwTW

Install screens and grit removal capable of dealing with the second 50% of the
total flow;

Install the Balance tanks capable of dealing with the second 50% of the total
flow;

Install the Reactors capable of dealing with the second 50% of the total flow;

Install sludge handling for the second 50% of the total flow.

5.33

Based on experience with past projects we would consider the following:







If disinfection is required then UV treatment prior to discharge is easily
incorporated with the system.
We would recommend the consideration of on-site reuse to minimise the
volume of effluent being discharged. Integrating the system with a SUDS
scheme or similar to use the effluent for irrigation, lakes etc. is an
environmentally efficient way of reducing discharge volumes.
Dependant on the final location of the WwTW site, the aesthetics may be an
important factor. It is possible to sink the tanks in to the ground and use
techniques such as bunds and trees/hedges to minimise the visual impact of
the plant.
NUTREMTM reactors are odour free, even in very hot summers, at full loading.
If odour is of key concern then the screening, grit removal and sludge handling
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elements of the process can be housed within an indoor structure to guarantee
no odour issues.

5.34

The evidence base reviewed and summarised in this report, along with consultation,
has confirmed that the investment in wastewater treatment infrastructure that will be
required to meet the demand from the development, is as would be expected for a
development of the scale of West Tey.

5.35

We have identified that the early establishment of a new Wastewater Treatment Works
to serve West Tey is essential. Discussions with Anglian Water are ongoing with
respect to an initial phase of development being taken to the existing Coggeshall
WwTW. A new works however will be required to serve the majority of the development
site. The establishment of a new works has been agreed in principle with Anglian
Water and the Environment Agency and further work is being undertaken to determine
the exact operating requirements and preferred location. The proposed new works will
use the latest treatment methods ensuring that the water quality in the receiving
watercourses is not only maintained, but will be significantly improved by enabling
Anglian Water to divert some of the flows from smaller older works in the area to the
new works. The initial phase of the works will be developer funded and the offered for
adoption to Anglian Water. Further expansion can then be covered by Anglian Water’s
AMP programme.

5.36

In addition, the introduction of a new wastewater treatment works will enable a sitewide greywater recycling system to be installed facilitating a dual supply pipe system
to each of the dwellings, significantly cutting down potable water supply demand. This
is considerably easier to plan and construct on a new settlement proposal compared
to an urban extension, where pressures are always being placed to extend the existing
network and the problems of trying to improve older sewage treatment works with outdated technologies.

5.37

A preliminary wastewater network and phasing strategy has been developed for West
Tey based on the currently anticipated build out programme, preliminary phasing
sketches, LIDAR data and any potential opportunities to utilise spare capacity or
expand existing WwTW works. The network and phasing strategy has been prepared
for West Tey as a single Garden Community settlement, indicative locations for mains
sewers, pumping stations, rising mains, upgrades to existing WwTWs and new
WwTWs has been shown.

5.38

The key wastewater assets required for West Tey Garden Community based on the
indicative layout on drawing 1074_07_001 can be summarised as follows:



New rising main from West Tey to Coggeshall;
Upgrades to existing Coggeshall WwTW – increase capacity by 1,000 homes
(if feasible) - to enable Phase 1;
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Approximately 85km main foul sewer network including rising mains –
excluding plot level sewers;
Minimum 6 new pumping stations;
1 new treatment works (West Tey WwTW) – to be constructed to the south
west of the site adjacent to the A12 and discharging into either Domsey Brook
or River Blackwater. This is required by 2028 to serve the last 1,850 homes of
Phase 1. The capacity will need to be increased for each of the phases such
that it can accommodate flow from up to 16,000 homes by the end of Phase 4.
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6.1

There are a number of high voltage overhead cables and low voltage cables crossing
both proposed study areas, see Drawing Number 1074/00/004D which summarises
National Grid and UK Power Networks Records.

6.2

Approximately 0.5 km to the south west of the development is a 33 kV overhead cable,
which is the main strategic cable within the area which feeds the Marks Tey primary
sub-station. The above ground 33 kV feed for this runs between the A12 and the
railway, through the proposed commercial site.

6.3

National Grid cannot prevent development close to overhead lines providing certain
statutory safety clearances are maintained as specified within the Electricity Supply
Regulations 1988. Where development is proposed near to high voltage overhead
lines requests are often made to divert or underground the electricity equipment. Due
to environmental, technical, and cost reasons National Grid prefer to retain its lines insitu and encourages developers to place and lay out their developments taking the
presence of the overhead lines into account.

6.4

Drawing Number 1074/00/004D shows the locations of the main overhead cables in
relation to the development areas, confirming that the main West Tey development
areas have been positioned so that the majority of the settlement is positioned clear of
any major cables.

6.5

Whilst the initial masterplan has been developed to avoid these cables, initial
discussions have been held with UK Power Networks regarding the anticipated costs
for undergrounding any minor overhead HV cables within the main development area.
It is proposed that the 33 kV overhead cable which passes through the commercial
area is diverted underground as part of the development proposals.

6.6

UK Power Networks have confirmed that they can provide power to serve a new
development of 17,000 dwellings plus supporting infrastructure. Albeit additional
infrastructure will be required to connect the developments new supply network to the
existing grid. There is however sufficient power in the existing network to serve a
development of up to 1,500 dwellings.

6.7

To provide a suitable supply for the remaining development a new 33 kV cable will
need to be laid from Abberton to the east of the site. A budget cost for this work would
be in the order of £4m and would take up to two years to achieve. This would enable
the spare capacity which is within the Marks Tey sub-station to be utilised which would
enable a further 2,000 dwellings to be developed before a new primary sub-station
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would need to be located within the development area. A new primary sub-station
would have capacity between 7.5 MVA and 30 MVA and would be designed to be
expandable as further development comes on stream. A site area of approximately
40m x 40m is required for a Primary Sub-Station. It is proposed that this new station
will be located in the south west of the development area and would connect to the
overhead cables located to the southwest of the site.
6.8

Initially from the Marks Tey primary sub-station and the later from the new primary
substation, a new network of 11 kV cables will be installed providing the main power
network into the development areas. This will be constructed in a multi utility service
trench which will be planned along the main road networks within the development
site. The network will be designed to enable future expansion and to provide easy
access for individual development connections.

6.9

To provide a traditional internal power network within West Tey site we have budgeted
for at least 30 sub-stations to be incorporated within the development sub areas.

6.10

In addition to the substations a series of community rapid charge electric vehicle
charging points will be established throughout the development area. In addition EV
charging points will be available for individual properties. We will also look at the
feasibility of introducing Hydrogen vehicle supply stations, using surplus renewable
power to convert hydrogen.

6.11

At the location where the 132 kV overhead is connected to the primary sub, a new
terminal pylon will be required. Depending on the final renewables solution to be
adopted on the site, it would be beneficial if this could efficiently be connected back
into the grid at the primary sub-station location.

6.12

UK Power Networks have indicated that there are sufficient conventional electricity
supplies in the area to serve a proposed development of 17,000 dwellings plus
associated community facilities. It is understood that an initial phase of development
of approximately 1,500 dwellings could be released from the existing local network in
the Marks Tey area. To release further development, a new 33 kV feed is required to
be brought to the site. This will allow a further 2,000 dwellings to be released.
Following which a new primary sub-station linked to the 33 kV network is required.
Further associated cabling will also be needed to be established to link the new substation to a new onsite network. This infrastructure can be provided in time to meet
the proposed development programme of the site and will be funded jointly by
developer contributions and UK Power Networks’ AMP programme.
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The West Tey development will be strategically located within the existing grid network
to facilitate the establishment of an energy centre providing supplies of heat and power
to the proposed development area. The energy centre will provide the location for the
community CHP plant and will also be the hub for the SMART control grid, which will
ensure efficient energy usage and demand management.
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7.1

National Grid record plans have identified a medium pressure gas main across
proposed development area, see Drawing Number 1074/00/004D. This is a 24 inch
main and will have a 60 ft easement, this has been allowed for within the West Tey
masterplan.

7.2

National Grid will not allow front or rear gardens to encroach into the easement. The
pipeline needs to be maintainable at all times. It is possible for roads and other
infrastructure to cross the mains, however National Grid generally would not want
roadways designed to be over the top of the pipelines.

7.3

National Grid have confirmed in their correspondence that offsite reinforcements will
be required to serve the overall development of 17,000 dwellings. We are currently in
discussions with National Grid to agree what works are required to serve the
development, and the extent of development which can be served before any
reinforcements are required.

7.4

The West Tey site is ideally located within the existing gas supply network to facilitate
traditional gas supplies both to the individual dwellings if required, but also to provide
fuel for the initial establishment of a gas fired community CHP plant proposed as part
of the energy centre. This would be difficult with an urban extension development as
there would generally be insufficient regularly occupied building to take full advantage
of the latent heat generated through the CHP process. This is not the case with the
new town where there are located immediately adjacent to the main town centre and
an initial phase of development a significant employment area which provides an
excellent use for the heat.
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8.1

The West Tey area is generally served by Anglian Water for water supply. Anglian
Water have advised that they have sufficient water resources available to serve an
allocation of this scale within the area of Marks Tey. An initial strategy has been
developed however further feasibility work will be required to provide detailed
information on the availability of water supplies for early phases of the development.

8.2

The district councils have appointed Aecom to update the water cycle study in relation
to the options for delivering water supplies to the proposed Garden Community
developments within the Marks Tey area. This report is anticipated to be available
within the next 2 months.

8.3

Natural river flows are enough to ensure there is an excess of water of a very small
volume at times of low river flows above the minimum required for the environment. It
is possible that use could be made of the excess water in the River Blackwater as part
of a strategic plan for water resource development.

8.4

The Environment Agency has considered the reliability of water resources given future
growth. Total demand for water is likely to continue to rise steadily. By 2030, if this
growth and demand continues then the supply-demand deficit will increase to between
16 and 40 million litres per day in 2029-2030. Water balance may be achieved in 20292030 if normal year annual average per capita consumption of 130 l/p/d is achieved by
2030.

8.5

The regional spatial strategy calls for ‘high levels of water efficiency’ in new homes but
without reference to a specific water consumption level. Current average per capita
consumption ranges between approximately 140 l/p/d and 170 l/p/d.

8.6

Any additional abstraction would be subject to environmental impact assessment and
cost benefit analysis, it would also have to be justified in the context of managing the
supply/demand balance in Essex. As noted above the increases in water volume in
the catchment as a result of climate change will mean more water is available for
surface water abstraction.

8.7

It is proposed that the development should incorporate water efficiency measures in
line with the standards specified within the Code for Sustainable Homes, Issue Wat 1
to Code level 4 in the first phase of development, and any best practice standard that
may supersede and improve on this in later phases. This will restrict water demand to
105 l/p/d in the first phase of development, and to any best practice standard that may
supersede and improve on this for the majority of the site in later phases.

8.8

It is proposed that a grey water recycling scheme will also be developed at West Tey,
with a dual supply pipe system being provided throughout the development, providing
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both, potable and recycled water to each of the buildings, therefore reducing the
demand on surface and ground water resources. This is easier to introduce into a
complete new supply system as being provided at West Tey, over that of an urban
extension dependent on existing network connections.

8.9

Anglian Water have existing mains located within the proposed development areas, as
shown on Drawing 1074/00/004D. Anglian Water have confirmed that the existing
mains do not have sufficient capacity to serve the whole of the proposed new
development areas without offsite reinforcement. An initial phase of 1,500 houses is
anticipated being able to be served from the existing supply mains, however
confirmation of this is currently being sought from AWS.

8.10

Anglian Water have indicated that whilst a water supply for the entire development
cannot be provided at present upgrades to the current network, (to include a new main
connecting the Site to the planned new reservoir and pumping station at Great Tey)
will ensure sufficient water resources are available for the development.

8.11

Anglian Water have stated that they have sufficient water resources to serve a
proposed new development of 17,000 dwellings in the Marks Tey area following the
necessary upgrades. The development is located within one of the few natural
catchments which has water available for abstraction in the region providing the ideal
location for delivery of this scale of growth. The development also provides an exciting
opportunity to develop a low water usage scheme with a community grey water
recycling network being provided from the new Wastewater Treatment Works being
developed on the site. The dwellings themselves will be designed and provided with
the highest level of water efficient appliances significantly reducing the demand on the
potable water resources. Offsite reinforcement works are required to serve the site and
an initial scheme is been designed for budget cost purposes.
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9.1

BT Openreach have a range of underground and overhead apparatus within both
proposed settlement areas. Virgin Media also have a strategic fibre route along the
A12 in the vicinity of the site. Drawing Number 1074/00/004D shows the location of
the key items of existing infrastructure.

9.2

It is proposed that the main West Tey development area will be supplied by the main
fibre network which is adjacent to the A12. This will be extended into the proposed
development area as each phase of development is released. The initial phases will
also be served from the existing BT network.

9.3

BT Openreach have confirmed that they see no issues with providing a high quality
telecommunication/superfast broadband system for the proposed development. It is
proposed that a new fibre optic communication network will be installed throughout the
development area.

9.4

In addition to the fibre optics, a site wide community Wi-Fi network will be installed
allowing access to the Superfast Broadband network throughout the development,
whether inside or outside a dwelling. This will also enable the SMART control network
to be utilised, providing information back to the control centre from a number of
sources. This will include information on energy demand and usage, water usage,
traffic movements, public transport and general CCTV footage.

9.5

Each of the dwellings will be provided as standard with a fully integrated
communications network cabling and connection to Superfast Broadband network.
The installations will also allow easy upgrade of the systems as technology moves on
though the lifetime of the development. This will enable residents to work flexibly from
home reducing the need to travel.

9.6

The development of a new telecommunication network and hub at West Tey provides
an excellent opportunity for a new development to be provided with the highest levels
of connectivity allowing for a wide range of new SMART technologies to be introduced
throughout the development.
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10.1

Whilst both UK Power Networks and National Grid have both confirmed that there are
sufficient traditional power and gas supplies in the area to serve a development of up
to 17,000 dwellings, following offsite reinforcements. The government’s current
strategy and policy documents will require a certain amount of power to be generated
on-site by low carbon and renewable technologies. A new long term development
proposal of 17,000 dwellings with associated commercial and community facilities
provides an excellent opportunity for a commercially operated on-site power
generation solution to be developed on the site to meet the future power and heat
needs of the residents. The infrastructure required to deliver a sustainable energy
solution is far easier to incorporate into the development of a new town rather than an
urban extension as a whole new supply network will be provided rather than a continual
expansion of an existing over stretched network.

10.2

The UK Government previous target to make all new homes ‘Zero Carbon’ from 2016
would have made it one of the most stringent in the world. The definition of zero carbon
was envisaged to be equivalent to Level 6 of the Code for Sustainable Homes, which
effectively required all CO2 emissions from both ‘regulated’ (from heating, cooling,
ventilation and lighting) and ‘unregulated’ (from household appliances) emissions to
be reduced to zero through on-site means, which to date, only a small number of
exemplar schemes have achieved. As a result, in December 2008, the Department
for Communities and Local Government launched a consultation on the definition of
zero carbon homes in response to concerns that the existing definition – “level 6 of the
Code for Sustainable Homes – was an expensive option and one which would be
unattainable on many sites”.3

10.3

In the 2011 budget the commitment to the 2016 zero carbon homes target was
confirmed, albeit without the unregulated energy use in the definition.

10.4

In England, the definition of a zero carbon home became one where the CO2 emissions
from regulated use were mitigated by a combination of the following three core
requirements:
1. The fabric performance must, at a minimum, comply with the defined Fabric
Energy Efficiency Standard (FEES).
2. The carbon emissions that remain after consideration of heating, cooling,
lighting and ventilation must be less than or equal to the carbon compliance
limit established for zero carbon homes, through the use of on-site low carbon
heat and power technologies.

3

For Information see: http://www.zerocarbonhub.org/definition.aspx?page=1, accessed September 2019
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3. The remaining carbon emissions must be reduced to zero by either increasing
the contribution from fabric and/or low carbon energy technologies or through
the use of ‘Allowable Solutions’ to compensate for carbon emission reductions
that are difficult to achieve through on-site measures alone.
10.5

On 10 July 2015 the Chancellor, George Osborne, announced that pursuant to the
Treasury’s Productivity Plan, the government is dropping the 2016 Zero Carbon
Homes policy as follows:
"The government does not intend to proceed with the zero carbon Allowable
Solutions carbon offsetting scheme, or the proposed 2016 increase in onsite energy efficiency standards, but will keep energy efficiency standards
under review, recognising that existing measures to increase energy
efficiency of new buildings should be allowed time to become established".

10.6

Despite widespread criticism following this announcement, and a failed attempt by the
House of Lords on April 25th 2016 calling for an amendment to the Housing and
Planning Bill for the zero carbon homes standard to be reintroduced, the UK’s position
on zero carbon homes has remained unclear.

10.7

In the Spring Statement, March 2019, the chancellor’s announcement of proposals for
a Future Homes Standard, set to ensure all new homes are built without fossil fuel
heating, and to a ‘world leading’ energy efficiency standard, by 2025, has reignited the
debate, but there is lack of clarity around way in which this likely to move forward.

10.8

The more recent government announcement on 27 June 2019 to bring all greenhouse
gas emissions to zero by 2050 will also undoubtedly have an impact on the way
forward.

10.9

Meeting the latest definition of zero carbon can be achieved in several ways. The Zero
Carbon Hub suggest the following three methods:
A Balanced Approach: This would feature a combination of building fabric
improvements and on-site low carbon heat and power technologies in roughly
equivalent contributions towards the overall reduction in carbon emissions. The
remaining emissions will be reduced through the use of allowable solutions, typically
through a carbon fund.
An Extreme Fabric Approach: This approach would seek to maximise the building
fabric performance, while minimising or eliminating the requirement for on-site low
carbon technologies in order to meet the carbon compliance level. Allowable solutions
would be used to offset any remaining CO2 emissions. The extreme fabric approach
achieves significant reductions in primary energy demand independent of on-site low
carbon technologies reducing the reliance on immature expensive technologies.
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Extreme Low Carbon Technologies: This highly aspirational approach relies on a
very high performance fabric in combination with extensive use of on-site renewable
or low carbon technologies to far exceed the proposed carbon compliance standard.
This approach removes the requirement for allowable solutions. Generation could
either be by individual dwelling accounted systems, such as photovoltaic panels, solar
thermal heating, or via community based systems such as biomass heating or
Combined Heat and Power (CHP). The benefit of this approach is that it is scalable to
increase the capacity of the technologies once the site infrastructure is in place.

10.10 It is proposed that the development of West Tey New Garden Community will adopt
the extreme fabric approach to achieve significant reductions in primary energy
demand with reduced reliance on on-site low carbon technologies to meet the
necessary requirements at the time of construction which are likely to be geared
towards zero carbon. The following section outlines the preliminary energy strategy for
the development.

10.11 To successfully achieve very high fabric energy efficiency standards it is important to
integrate passive design measures through careful spatial planning, green
infrastructure provision and development context, including predicted future impacts of
climate change. The following section outlines the key passive design principles that
will be considered for adoption within the design of the West Tey Garden Community
development to reduce the space heating requirements to a negligible level of demand.
Spatial and Plot Designs






The masterplan, plot layout and overall building design will be selected to
optimise orientation, facilitate natural ventilation and reduce the impact of
uncontrolled overshadowing from adjacent buildings and green infrastructure;
Careful green infrastructure design will facilitate the reduction in energy
demands through maximising winter solar gain and reducing summer
overheating;
Provision of green open space and urban greenery, including green roofs and
walls and street trees to provide shading during the day and evaporative
cooling at night to reduce the urban heat island effect.

Building Design
10.12 Passive building design measures can help to reduce energy use and are categorised
into passive and active measures. Passive measures include architectural design
features and building fabric selection that inherently reduce the buildings energy use,
whilst active measures are those measures that relate to building services (i.e.
specifically how the building will actually be used) that help to improve the overall
efficiency of the energy used.
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10.13 The following passive design measures will be considered for incorporation and/or
enhancement of the building designs to reduce future energy requirements.






Very high levels of insulation, rigorous attention to air tightness and elimination
of all thermal bridges;
Incorporation of a medium to high thermal mass structure to support ‘free
cooling’ during the summer months;
Maximise the use of daylight and natural ventilation through the careful design
of glazing and window openings;
Providing passive shading to avoid summer overheating;
Locating plant rooms and heavy technology away from southern elevations to
avoid excessive heat gains and maximise the efficiency of the plant.

10.14 The following active design measures will also be considered for incorporation into the
electrical and mechanical elements of the buildings:







High efficiency lighting;
Smart metering and smart grids;
Inclusion of daylight and PIR detection systems to lighting within common areas
to ensure they only operated during periods of occupation;
EU Energy Efficient Labelled white goods of an A rating or above;
Time and thermostat control of hot water;
Zoned heating controls and controls to optimise and compensate for heating
variations.

10.15 The above list is not exhaustive and a full range of technological installations will be
considered in more detail based on the latest available technologies as the masterplan
design moves towards implementation.

10.16 The delivery of low carbon infrastructure can be achieved at West Tey using the current
utility infrastructure (i.e. National Grid) supplemented by on-site generation through
establishing strategic energy assets for low power and heat supply. The site would be
attractive to a number of specialist energy generation contractors regarding the
commercial opportunity to potentially supply the overall development of 17,000
dwellings with either power or both heat and power. There are excellent opportunities
on the site and the developer is looking at forming a partnership once the planning of
the scheme has been confirmed.
10.17 Delivery of low carbon infrastructure can be achieved through traditional utility
infrastructure supply supplemented by on-site low carbon generation, or through
establishing a large scale decentralised energy strategy. The feasibility and cost
effectiveness of both options have been explored as part of the West Tey Garden
Community development.
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10.18 The development will follow a micro-generation and/or community energy approach.
This may include the incorporation of low carbon technologies that would service each
property or group of properties. This approach is a well recognised approach familiar
to most house builders and can be delivered on a large scale without phasing issues
commonly associated with building out a large scale energy network. This approach
also presents a reduced commercial risk for the house builder in becoming originators
of large scale energy generation.
10.19 Micro-generation technologies, including photovoltaic (PV) technologies, solar water
heating, Air Source Heat Pumps (ASHP) and micro-wind will be used to supplement a
community energy approach at West Tey. The use of smart grid technology will
facilitate the efficient distribution and management of intermittent renewable energy
supply commonly associated with micro-generation to balance peak power generation
across the development to match energy supply with demand.

10.20 We believe that the West Tey Garden Community Development provides a unique
opportunity to build a district energy supply by connecting the on-site electrical
generation plant (i.e photovoltaic systems, AD plants and possible energy from waste)
through smart infrastructure. Alternative approaches will continue to be evaluated,
including an area wide strategy at greater scale, where these could deliver similar or
better outcomes at efficient costs. Future assessments will also include the
establishment of a potential on-site energy management company that may take the
form of an Energy Service Company (ESCO)

10.21 There are a number of options for onsite generation available to the site. These include
solar power. Solar farms are differentiated by the fact that they supply power at the
utility level, rather than use to a local user. They are generally large in scale, often
taking up multiple hectares of land and usually have capacities no smaller than 5MW.
An advantage of such a system is that they can be orientated and located to produce
the maximum amount of energy for any given area, whilst roof mounted PV relies on
a roof being faced and pitched at a specific angle.
10.22 An example of a solar farm with the capability to serve 14,000 dwellings is the
Landmead Solar Farm in East Hanney, Oxfordshire. This scheme is spread over 93
hectares (230acres) and the solar farm cost £37m with an estimated capacity of
46MW.
10.23 Roof mounted PV systems are small in size and thus power generation, they typically
provide energy direct to the occupant of the building. The average domestic PV system
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is 4kW and costs between £5,000 £8,000. Such a system is likely to produce in the
region of 3.8kWh of energy per year, slightly more than the average house consumes.
10.24 Both a solar farm and roof mounted PV system could be installed at West Tey. The
scale of the solar farm would be dependent on the landowner’s availability of additional
land nearby or adjacent to the development.
10.25 A roof mounted PV system would need to be carefully considered to decide how
generated electricity would be distributed between homes and the national grid. Cost
and ownership would also require careful consideration. Should a home with a PV
system be rented, ownership of the PV cells could be kept by the client and electricity
generated could be used as both a revenue stream and top reduce occupant electricity
bills. Should a home with a PV system be bought, the ownership of the PV cells may
either be transferred to the purchaser or kept by the client (although this would require
a contractual agreement which maybe discouraging to potential buyers.)

10.26 A further form of generation which maybe suitable for the West Tey scheme is
Anaerobic Digestion AD. Anaerobic digestion is a series of biological processes in
which microorganisms break down biodegradable material in the absence of oxygen.
One of the products is biogas, which is then combusted to generate electricity or heat,
or can be processed into renewable natural gas and transportation fuels. A range of
anaerobic digestion technologies are converting livestock manure, municipal
wastewater solids, food waste, high strength industrial wastewater and residuals,
fats,oils and grease (FOG), and various other organic waste streams into biogas.
10.27 The Biogas is typically 50% methane. The methane produced is then either scrubbed
clean and exported to the main gas network to supply heating, cooking and hot water
or converted to electricity. The latter system could then go on to use the waste heat
from the generation of electricity to heat homes and hot water (i.e. CHP using AD as
the fuel source in a district heating system).
10.28 The combination of waste management and power generation could reduce carbon
emissions, reduce landfill and provide cheaper electricity for residents of both the
development and potentially the surrounding settlement of Marks Tey.
10.29 The residue left over after the methane has been extracted is called digestate. This
can be pasteurised and used as a fertilizer. AD systems can also be used to generate
electricity from sewage sludge and represents an effective way of reducing the amount
of energy a sewage treatment works requires from the national grid to treat its sewage.
With the establishment of a new substantial WwTW on the site, this would seem a
practical and efficient solution to sewage sludge management.
10.30 An AD plant has recently gone into operation in Keynsham, Somerset. This 9.8ha site
was built at a cost of £8m and generates 17,000MWh of electricity for nearby homes
and a further 17,000MWh of heat. Electrical and thermal energy of this magnitude
should theoretically meet the electrical requirements of over 5,000 homes and heating
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of approximately 1,000 homes. The plant currently runs off 32,000 tonnes of food
waste which is supplemented by a further 4,500 tonnes of maize silage annually. A
large proportion of this food waste is provided by other food waste streams such as
restaurants.

10.31 Waste-to-energy (WtE) or energy-from-waste (EfW) is the process of generating
energy in the form of electricity and/or heat from the primary treatment of waste. WtE
is a form energy recovery. Most WtE processes produce and/or heat directly through
combustion fuel commodity, such as methane, methanol, ethanol or synthetic fuels.
10.32 Incineration, the combustion of organic material such as waste with energy recovery,
is the most common WtE implementation. All new WtE plants in developed countries
incinerating waste must meet strict emission standards, including those one nitrogen
oxides (NOx), sulphur dioxide (SO2), heavy metals and dioxins. Modern incinerators
reduce the volume of the original waste by 95-96 percent, depending upon composition
and degree of recovery of materials such as metals from the ash for recycling.
10.33 Incinerators have electric efficiencies of 14-28%. In order to avoid losing the rest of
the energy, it can be used for e.g. district heating (cogeneration). The total efficiencies
of cogeneration incinerators are typically higher than 80% (based on the lower heating
value of the waste.
10.34 A typical example of a similar plant which could be provided to serve West Tey is a
scheme which has been developed at Peterborough. The Peterborough ERF is
located adjacent to Peterborough Power Station and incinerates 85,000 tonnes of
black bin waste per year. This equates to a total energy production of 7.25MW, enough
energy for 16,000 homes. The 2 hectare site plant, which is expected to operate for
thirty years, was built at a cost of £72 million.
10.35 In considering the feasibility of a plant of this nature to serve the West Tey site, we
would need to consider the timing of the schemes implementation and whether or not
it became more of a regionally significant element of infrastructure organised in
partnership with a commercial operator. Early phases of the scheme would not justify
this level of investment and the operation would need to be supported by a wider feed
of waste than just the Mark Teys area. This would then have to be considered in
conjunction with other schemes which may have been permitted in the area.
10.36 The West Tey site would certainly benefit from an EfW system as the site could
generate as much as 7,000 tonnes of residual waste per annum. Unfortunately, such
a system would require a certain threshold of waste to be processed for the system to
be viable which would likely rule it out until the majority of the site was completed and
occupied. Fortunately, a number of EfW plants are currently in operation in both
Suffolk and Essex that may have sufficient spare capacity for the waste that West Tey
will produce. Whether is worth investing in a EfW at West Tey will depend on how
much capacity nearby plants have and on the economies of scale of such a system.
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10.37 Energy Performance Contracting (EPC) is a contract model which can be used by
entities wishing to implement savings both in terms of financial costs and energy usage
incurred by their facilities. What differentiates these types of contracts from normal
supply agreements where a contractor takes over the supply of energy to a building or
development is that an EPC type contract includes performance incentive provision.
10.38 There are several versions of the EPC model that can vary the risk or financial
investment incurred by the customer, but generally the contract will involve outsourcing
the management of energy provided to the customer’s facilities. The contractor that is
hired to carry out this activity (usually an ESCO) has its remit that the reduction of
energy usage and cost. The contract may guarantee savings to the purchasing entity
and the contractor may even provide finance for the project.

10.39 Through the use of allowable solutions, the developer will pay or invest to cover any
carbon that cannot be eliminated through their designs. Options for allowable solutions
include the investment in low carbon-saving projects directly associated with their own
development, including investment in the extension of a district energy supply. It is
proposed that the CHP scheme will be designed with the potential to be upsized to
support extensions of the energy network to nearby existing developments or future
phases of the overall development to deliver carbon savings as a recognised Allowable
Solutions project. At the time of writing, the details of the financial and carbon
accounting mechanisms are still under discussion with government and industry.
However, it is anticipated that district energy networks will feature as an option for
Allowable Solutions. The extension of the proposed network provides a favourable
alternative to other off-site options in its potential for attracting additional investment
through the ESCO.

10.40 It is pertinent to consider all viable technology options when developing a sustainable
energy strategy. It is important to develop the energy strategy in partnership with the
utility strategy for the site as the national grid capacity to supply gas and electricity will
inform the requirement for site generation and vice versa. At this early stage in the
project consultation with the relevant utility providers has been based on the
assumption of direct connection for each dwelling to the electricity and gas
infrastructure networks for the purpose of gaining a baseline understanding and worst
case scenario for the supply requirements of the 17,000 homes proposed for West Tey
Garden Community.
10.41 As the development progresses further consultation will be required with the utility
companies based on the potential for both on-site power generation and displacement
of gas through alternative solutions, including fabric energy efficiency measures, and
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its eventual replacement with renewable fuel sources. An initial review of the overall
power and heat demand has been calculated for each phase see Appendix A.
10.42 It is anticipated that constructing the dwellings to using a extreme fabric approach, the
space heating demand can be significantly reduced the remaining demand will be met
through a combination of Air Source Heat Pumps and on-site low carbon generation
technologies.
10.43 The electrical demand of the development is largely unconnected to the design of a
building (i.e. electricity is largely unregulated, with the exception of pumps, fans and
lighting) as they are primarily a function of occupant lifestyle and are no longer
accounted for within the definition of zero carbon.

10.44 Whilst the development can be conventionally served with both power and a range of
heat options, to meet the new definition of zero carbon, it is proposed that an extreme
fabric approach is to be adopted at West Tey. The spatial layout, plot design and
building design will account for a large proportion of the total reduction in carbon
emissions. The addition of micro-generation and community technologies will allow
further reductions to be realised. It is recognised that the development of a new town
provides a number of strategic energy opportunities around smart grid technologies,
on-site power generation and the delivery of a wider district energy network to serve
both the new town development and the wider communities surrounding the
development.
10.45 This opportunity cannot as easily be achieved with an urban extension growth option
as there is always pressure to use the existing networks and to continue to try and
expand existing systems. We propose therefore that the West Tey Garden Community
provides an exciting opportunity to deliver a proposed new settlement whilst adopting
a low carbon energy strategy delivering a highly exemplar low carbon scheme.
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SUMMARY INFRASTRUCTURE COSTS
2019
Houses Released
Accumulative Release

2020
0
0

2021
0
0

2022
0
0

2023
350
350

2024
350
700

2025
350
1050

PHASE 1

2026
350
1400

2027
350
1750

2028
350
2100

2029
350
2450

2030
350
2800

2031
350
3150

2032
350
3500

2033
350
3850

2034
350
4200
PHASE 2

2035
350
4550

2036
350
4900

2037
350
5250

2038
350
5600

350
5950

Strategic Infrastructure
Education Costs
Pre-School
Primary
Secondary
Sixth Form
Healthcare Costs
Primary Care Centres
Emergency Services Costs
Additional Safer Neighbourhood Team
located within Primary Care Centre
Community Facilities Costs
Swimming Pool/lleisure Centre
Eight Indoor Courts
Library
Open Space Costs
Public Realm Town Centre
Sports Fields/Parks/Greenspace
Waste Costs
Waste Recycling Centre
Water Supply
Offsite Reinforcement
Onsite
Connection Charge
Waste Water Treatment Works
Foul Water Network
Onsite Pipe Network
Pumping Stations
Surface Water/SUDS
Lagoons/Feature
Strategic Pipe Network
Telecommunications
Broadband/Wifi
Energy
Offsite Reinforcement Electric
Distribution Network
Primary Sub-Station/Energy Centre
Gas Supply
Transport Costs
A120 Diversion
Access onto A12
New Western ExpressWay
Internal Roads
Public Transport
Public Transport/Bus Rapid Transport
Bus Support/Travel Plan
Rail Improvements/New Station
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SUMMARY INFRASTRUCTURE COSTS
2039
Houses Released
Accumulative Release

2040
350
6300

2041
350
6650

2042
350
7000

2043
350
7350
PHASE 3

2044
350
7700

2045
350
8050

2046
350
8400

2047
350
8750

2048
350
9100

2049
350
9450

2050
350
9800

2051
350
10150

2052
350
10500

2053
350
10850

2054
350
11200

2055
350
11550

2056
350
11900

2057
350
12250

2058
350
12600

350
12950
PHASE 4

2059

2060
350
13300

2061
350
13650

2062
350
14000

2063
350
14350

2064
350
14700

2065
350
15050

2066
350
15400

2067
350
15750

2068
350
16100

2069
350
16450

Strategic Infrastructure
Education Costs
Pre-School
Primary
Secondary
Sixth Form
Healthcare Costs
Primary Care Centres
Emergency Services Costs
Additional Safer Neighbourhood Team
located within Primary Care Centre
Community Facilities Costs
Swimming Pool/lleisure Centre
Eight Indoor Courts
Library
Open Space Costs
Public Realm Town Centre
Sports Fields/Parks/Greenspace
Waste Costs
Waste Recycling Centre
Water Supply
Offsite Reinforcement
Onsite
Connection Charge
Waste Water Treatment Works
Foul Water Network
Onsite Pipe Network
Pumping Stations
Surface Water/SUDS
Lagoons/Feature
Strategic Pipe Network
Telecommunications
Broadband/Wifi
Energy
Offsite Reinforcement Electric
Distribution Network
Primary Sub-Station/Energy Centre
Gas Supply
Transport Costs
A120 Diversion
Access onto A12
New Western ExpressWay
Internal Roads
Public Transport
Public Transport/Bus Rapid Transport
Bus Support/Travel Plan
Rail Improvements/New Station
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12.1

The West Tey Garden Community development has been proposed to meet the
growing housing shortage in the Braintree, Colchester and Tendring districts of Essex.
It is proposed that the scheme will be brought forward on a phased basis with a core
of approximately 17,000 dwellings plus a town centre with social, commercial and
community facilities.

12.2

This plan shows that each of the main services can be provided to the proposed
development area and whilst offsite reinforcements and new supply networks are
required none of these are of a scale or nature that would prevent the site from coming
forward for residential development.

12.3

The area can be provided with sufficient power to serve the development from
traditional power sources from the south west of the site. It is possible to serve an
initial phase of 1,500 dwellings before any offsite works are required, a further release
of 2,000 dwellings would be allowed following the installation of a 33 kV new power
feed into the area. The site will eventually need to be served by a new primary
substation after the first 3,500 dwellings. It is proposed that an energy centre is to be
developed adjacent to the commercial development areas in the south west of the site.
The initial budget costs of this work are as anticipated for a development of this scale
and have been allowed for in the viability appraisal.

12.4

An initial phase of development can be supplied from the medium pressure gas main
within the site prior to any offsite reinforcements. National Grid have yet to confirm the
scale of the initial phase that can be served at West Tey before any offsite works are
required. The offsite reinforcement works can be undertaken whilst these initial phases
are being built out and there are no constraints that would prevent an additional gas
supply being provided to the remainder of the development. It is proposed that this
initial supply capacity will fuel the proposed community CHP system which will be
provided throughout the development, with the main plant being located in the energy
centre which is to be provided adjacent to the new primary substation.

12.5

Anglian Water has confirmed that water can be provided to the site and that they have
sufficient water resources at source to be able to serve the additional demand. The
existing mains network will however need to be reinforced to serve the site and an
initial scheme and costing has been provided for this work. Initial modelling has shown
that the existing mains will struggle with pressure to serve the anticipated demand from
the overall site, however it is anticipated that an initial phase will be able to be released
without the reinforcement works from the existing network. The scale of this phase is
still being discussed with Anglian Water. Water efficient appliances will be provided in
each dwelling as part of the overall water supply management strategy, this coupled
with a dual pipe supply system of potable/recycled water will enable water usage
demands to be managed efficiently resulting in a low water usage development.
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12.6

There is a real opportunity on site for commercial energy generation due to the
potential growing customer base and the opportunity for introducing new infrastructure.
There is a wide range of opportunities including PV, micro wind, however, the final
solutions will need to be integrated into the development proposals as the masterplan
evolves. It is proposed that West Tey take a fabric first approach to achieve significant
reductions in primary energy demand with reduced reliance on on-site low carbon
technologies with a mix of building fabric energy efficiency and onsite generation.

12.7

A SMART Grid communication and the energy supply network will be provided within
the proposed development areas, which will allow the control and management of
power demand from the overall site and will provide essential data feedback and
management in relation to a whole range of services. This will then enable community
leaders to make informed decisions about maximising the infrastructure provided,
ensuring security of supplies and services.

12.8

A new network of fibre optic cable will be constructed within the proposed development
along with the establishment of a community Wi-Fi system. This will ensure that all of
the new dwellings have connectivity to the fast efficient reliable communication
systems.

12.9

Waste water has been considered in earlier studies to being a major constraint to the
release of development in this area. Discussions with Anglian Water has determined
that there is spare capacity within the existing Coggeshall WwTW to serve an initial
phase of development. This flow will be pumped from the site to the Coggeshall
WwTW. This capacity would enable an early phase of development to be released.

12.10 Any further development will require the introduction of a new Wastewater Treatment
Works. Following initial discussions with the Environment Agency and Anglian Water,
a wastewater strategy has been developed for the site, showing that a new Wastewater
Treatment Works will be established to serve the overall Garden Community
Development. These will be designed to enable the works to be expanded as future
phases of the sites come forward, with the works being designed to meet the future
discharge consent standards. The works will be provided in accordance with the
development timescales and will be developed to enable grey water recycling to be
introduced throughout the new development areas.
12.11 The proposed development Masterplan has been developed to take into account the
existing Flood and River corridors within the study area. Drawing Number
1074/05/011A, which has been developed in accordance with Environment Agency
and Essex CC LLFA flood policies, outlines the Flood Risk Strategy for the overall site.
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Infrastructure Delivery Plan

12.12 This plan shows that all of the key service and infrastructure requirements of the
proposed West Tey Garden Community can be provided in accordance with the
proposed development timeframes. Offsite reinforcements are required however none
of them are of a scale that will prevent the delivery of the scheme on a phased
approach. The opportunity to develop a new infrastructure network within the
proposed development areas provides a major opportunity to introduce sustainable
water supply, SMART energy solutions and to develop an exemplar low carbon
development. A process which is much harder to achieve in a traditional urban
extension proposal which relies on extensions of existing networks and supply
systems.
12.13 This plan shows that there are viable, practical, sustainable and deliverable solutions
available for wastewater treatment, energy supply and management and general flood
risk and water quality management. There are therefore no grounds for not
considering the adoption of a new market town proposal for the delivery of additional
housing in the Marks Tey area.
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