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Didcot Garden Town Engagement Summary — 18/12/2016

In the six week period between 9 November and 19 December 2016, the Garden
Town website was visited a total of 4,804 times.

These visits can be categorised as follows:

1,260 Transient visitors - people that visited the website home page, but
left before clicking through to any other pages.
922 Aware visitors - people that visited more than one page on the

Garden Town website but did not spend a
significant amount of time reading the content.
2,193 Informed visitors - people that read content in depth (i.e. visited
more than one page and spent a significant
amount of time reading the content).
429 Engaged visitors - people that read content in depth, registered
their details and provided at least one comment.

It is worth noting that both peaks on 22 November and 13 December are directly
related to advertising/engagement.
¢ Our stakeholder event and engagement event with Didcot Residents saw 400
people comment on the website the following day
e The Facebook advertisement saw an increase of referrals from Facebook
overnight from 1500 people to 2580 people
e This Facebook referrals increase was mainly in the age bracket 25-54
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Engagement Methods

Residents and stakeholders have been in engaged in a variety of ways:
e Interactive website
Public drop in sessions at Cornerstone Arts Centre
Pop-up shops in the Orchard Centre
Facebook advertising
Advertising in the Herald series newspapers
Meetings with key stakeholders, parish councils and community groups
Display stands — Orchard Centre, Cornerstone Arts Centre, Didcot Civic Hall,
Didcot Wave and South Oxfordshire and Vale of White of White Horse District
Council Offices.
Leaflet delivery to all homes in Didcot
Posters in Didcot and surrounding villages
Community engagement at Didcot street fair

Press releases leading to articles in local media
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Facebook Engagement

We have carried out a low cost Facebook campaign in December.
The objectives of the Facebook campaign were to:

e Raise awareness of Didcot Garden Town with local residents of Didcot and
surrounding villages

e Drive them online to have their say about the future of Didcot Garden Town
on the dedicated website

The audience (potentially 35,000 people) we wanted to reach were

e Everyone on Facebook aged between 18 and 65+ in Didcot and Hagbourne
e Everyone on Facebook aged between 18 and 65+ in Blewbury, Appleford,
Milton, Sutton Courtenay, Harwell

Slightly more people took action with the first advert on day one (912) than with the
second advert which ran over the following two days (754).

Age Group

We have managed to engage with various age groups, reaching out to all age
ranges. Predominately 55% of those who stated their age group are under 44 years
of age.

Age range

Unknown
15 or under
16-24 -
25-34
35-44
45-54
55-54
65-74
75-34
85 or over

[e] 25 50 75 100 125 150

Number of Contributors



Age Range

Age 35-44 26%
Age 45-54 17%
Age 25-34 16%
Age 55-64 10%
Age 65-74 8%
Age 75-84 2%
Age 16-24 2%
Under 15 1%
No age given 18%
Gender

We have also reached out to both Genders with 39% of the comments being written
by Men and 42% written by Women. 19% have not given their details.

Q. What is your connection with Didcot?

Predominantly people who have commented either live in Didcot or do their shopping
in Didcot (71%).
14% of the people who commented are residents from the surrounding area.

About

Unknown
I live here
I live in the surrounding area _
| wark here
| own a business here
| do my shopping here
I study here
I'm just visiting

o 100 200 300 400

Number of Contributors



Comments

The purpose of the engagement is to help the Garden Town team develop a robust
masterplan for Didcot Garden Town and identify the best means to deliver this.

The masterplan sets out the physical distribution of physical features and we have
therefore divided comments into three sections:

Masterplan related — Comments relating to physical features such as infrastructure,
buildings and green spaces

Service and Maintenance — Comments relating to quality of service delivery and
maintenance of public spaces

Governance — Comments on how the Garden Town is managed and how this is
being funded

Of the 961 engagements made through the interactive website a total of 681
comments were made. Any comments received by email and by hard copy feedback
forms / letters were input into the website and are included in these statistics. These
comments broken down as above are as follows:

Masterplan Related Comments = 601

Category Key Points
Transport e Improvements to road infrastructure prior to additional
Infrastructure developments is essential. This is also the case for all

other amenities
e Concern of the congestion of the A34 (57 of the 179
comments on transport infrastructure mentioned traffic
on A34)
Need for additional Thames crossing
Better links between science facilities
Better / more train services
Delivery of northern perimeter road received conflicting
comments. Some in favour on the basis of improving
traffic flow, some against due to damage to the
environment
e Cow lane also received conflicting suggestions for its
future (leave as one-way = 2, make two-way = 9, widen
and make two-way = 8, pedestrianise = 1)
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Existing road layouts to be reviewed to improve traffic
flow and safety

More pedestrian crossings required

Culture shifts required to encourage use of other means
of transport

Investigate opportunities for alternative transport such
as tram network to key sites

Need to ensure that traffic improvement plans in Didcot
does not negatively impact the surrounding villages

Green Spaces

Retaining / creating green spaces is key to Garden
Town credibility

Particular concern over the potential loss of green space
and lakes in the proposed town centre red boundary
(Ladygrove) — At the point of writing this report there is a
petition with 600+ signatures campaigning to protect all
Ladygrove green spaces, paths and amenities from loss,
shrinkage or relocation through future development
(including the recreation ground, lakes, mounds, primary
school field, football club, leisure centre and health
centre sites).

Care should be taken to avoid loss of green space /
trees in new developments (housing and roads).

Ant trees lost due to development to be replaced
Suggestions for a tree to be planted for each resident /
home in Didcot

Better / more landscaped communal spaces within
developed areas

Existing allotments to be protected and new allotments
to be created

Concerns over loss of woodland in the development of
the northern perimeter road

Benefits to health and wellbeing identified by residents
having easy access to green spaces

Benefits to preservation of wildlife recognised
Improvements and better access to water courses /
water facilities

Suggestions of using woodland / trees to reduce traffic
noise

Entrances to Didcot to be more attractive

Cycle Routes /
Footpaths

Safer cycle routes required both within Didcot and on
routes to surrounding areas i.e. better lighting, cycle
paths separate from traffic

More cycle routes required to surrounding areas,
particularly to science facilities at Harwell and Culham
Improvements in cycle and footpaths will reduce reliance
on cars

Better footpaths around town centre area

Development

Disappointment at lack of progress on gateway site and
Orchard Centre

Conflicting comments between suggestions for denser
development to prevent urban sprawl and those
requesting that more open spaces in new developments
Improvements required to Broadway / town centre




Inspirational developments for the community such as a
science discovery centre / museum (to include
explanations of some of the most exciting science
projects based near Didcot (e.g. Nuclear fusion at JET,
Skylon, Diamond, building satellites at Harwell (RAL
Space, SA Catapult, ESA and others), and using the
data from them (e.g. Copernicus for Earth observation
and Galileo for navigation) and an improved railway
centre

Must learn from mistakes made in existing
developments

Roofs on new buildings to have solar panels / roof
gardens

Coalescence

Green boundaries are key to allow surrounding villages
to retain their identities

These comments mainly relate to East Hagbourne and
Sutton Courtenay but are relevant to all surrounding
villages

Car Parking

Town centre / Didcot Parkway
Street parking

Leisure

More / better leisure centres

Better nightlife

More choice in leisure facilities (bowling, splash parks,
pools)

More facilities for local sports teams to play / train
More variety in pubs / restaurants

Utilities

Drainage

Sustainable energy sources

Moving overhead power and telephone cables
underground

Children’s
Facilities

More / better parks for children. A splash park / open air
pool was a recurring theme

Education

More education facilities required to meet the needs of
increasing population

Connectivity

Better connectivity across the town (currently divided by
the railway

Better connectivity to surrounding villages and
countryside

Pedestrian / cycle / alternative transport links required
as well as for traffic

Emergency
Services

Better medical provisions required to cope with growing
population
More policing required




Service and Maintenance = 71

Category

Key Points

Maintenance

Maintenance of footpaths, cycle paths and roads
required throughout Didcot

Budget for maintenance will be needed for existing
areas in Didcot as well as new areas / developments
Maintenance required for landscaped areas,
especially those that can cause pavements to
become overgrown

Shopping

Better variety of shops to avoid people shopping in
reading / oxford

Improve frontage of the Broadway

Cafes and restaurants situated amongst shops
Move supermarket out of town centre

Public Transport

Better bus services both within Didcot and to the
surrounding villages

Bus routes that serve educational facilities, leisure
facilities and health centres

More evening / weekend bus services

Better train services and include more services to
surrounding stations

If cycling / walking is to be promoted as part of the
garden town, public transport will have to be
improved for those who are less physically able

Waste Disposal

More litter / dog bins which are emptied more
regularly

More innovative methods of waste collection to make
this more environmentally friendly

Educate people to reduce, reuse and recycle

Place Making

Use Didcot’s links to the Science community and it’s
railway heritage to put Didcot on the map

Improve / promote Didcot railway centre

Hands-on science discovery centre/museum to
showcase the area’s scientific pedigree

Heritage trails around Didcot

Fuse art, science and nature with Didcot’s Heritage

Businesses

Promote and support local businesses




Governance =9

Key Points:

Ensuring that local people (town / parish councils) have a say in planning
decisions

Encourage investment and enterprise in Didcot

Ensure that the garden project is as deliverable as it is aspirational

Put in place funding to maintain the built and landscaped areas of the garden
town

Q. How do you think Didcot should develop over the next 15 years?




Q. What would you like to see here?

There were in excess of 1600 responses to the question “What would you like to see
here?” (Multiple comments can be inputted).

The most frequent comments related to the need for better Pavements and
Footpaths in various areas.

Cycling had a large amount of comments, mostly commenting that they were
unconnected and unsafe. They were generally commenting on the whole town but
particular mention should be made in relation to the poor cycle routes from
Ladygrove and various stations around Didcot.

Better Pavements & Footpaths 189 comments received (9% of the total)
Greenery & Planting 176 comments received (8% of the total)
Cycling Improvements 165 comments received (8% of the total)

Inspirational comments

It is very clear from the engagement process that residents care very deeply about
Didcot and the surrounding areas. These are a few of the inspirational comments
made through the engagement process:

“Didcot needs to believe in itself. Identify and address negatives, find ways to deliver
enhancements.”

“Let's do something really inspirational.”

“The transformation of Didcot will demonstrate excellence in its approach to low-
carbon living and integrated urban design. Didcot will provide for the needs of all
irrespective of wealth or age. Didcot will be the place of first choice for people to
settle and its success will be an example used nationally.”

“It is exciting to see Didcot growing. One of the things that makes it a great place to
live and work is that there is a good mixture of facilities that are close to hand. We
have a mixture of housing and work opportunities, together with leisure facilities,
green spaces and cycle/pathways. As Didcot grows is would be good to preserve
and enhance these facilities and indeed create more spaces where people walk, play
and come together.”



“l want to see my town as somewhere the whole community is proud of with plenty of
green space and good transport links.”

“Encourage a stronger sense of community and develop well maintained and
sustainable community facilities for all age groups.”

“I think the town is in desperate need of improvement and that DGT is a once in a
lifetime opportunity to make some new positive changes. The planned growth of a
DGT is to be welcomed, especially where it protects, enhances and respects the
unique individuality of nearby historic settlements.”

“Didcot is a great place to live, and | love that we have so many green areas.”

“It's great to have so many shops nearby where we live and I'm excited about phase
2 of the Orchard Centre. | absolutely love Cornerstone, we are very lucky to have it.”

“It would be great to make Didcot a more welcoming, vibrant town with the plans of
the new getaway at the station.”

“I'd like to see Didcot become a Capital for Sustainability through this project by
providing a catalyst for innovation and demonstration of sustainable design and
transport/mobility.”

“The Garden Town status is an opportunity to get the infrastructure sorted for this
housing and make Didcot a pleasant and aspirational place to live.”

“l am proud to say I live in Didcot”

Key points from meetings with Stakeholders

At the point of compiling this report the Garden Town team have met with over 100
stakeholder groups, many of these on more than one occasion and attended the
stakeholder events in October and November.

These stakeholders are made up of parish councils, Oxfordshire County Council,
utility providers, community groups, environmental groups, sports clubs, residents
associations, local businesses, government organisations, educational facilities,
leisure providers, housing associations, science industries, emergency services and
developers.

Some of the key points arising from these meetings are as follows:

Transport infrastructure e Rail improvements — station (inc possible
relocation), services, grade separation and
access

e Infrastructure improvement delivery

e Smart transport solutions — autonomous
vehicles, improved road layouts, smart city
technology

e Traffic modelling / surveys

e Better public transport around Didcot and to
surrounding villages

Place making e Using science links to put Didcot on the map
— science discovery centre / science festival
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to include explanations of some of the most
exciting science projects based near Didcot
(e.g. Nuclear fusion at JET, Skylon,
Diamond, building satellites at Harwell (RAL
Space, SA Catapult, ESA and others), and
using the data from them (e.g. Copernicus
for Earth observation and Galileo for
navigation

Becoming a leader in adopting smart
transport solutions, sustainability and eco
friendly technology

Arts and culture

Making the most of Cornerstone Arts Centre
Use great architecture

Improve services and entertainment to
encourage skilled workers to locate in Didcot

Health and wellbeing

Encouraging green spaces

Cohesive working with medical facilities
(CCG, NHS, GPs and OCC) to ensure the
needs of the residents are met

Adopt a healthy town initiative

Encourage and support care charities to
locate in Didcot to support the medical
facilities

Better quality of life

New / improved and better variety in leisure
facilities

Governance / delivery

Encouraged to include local people (parish
councils) in decision making process
Ensuring that plans are deliverable
Securing sufficient funding to deliver new
projects and maintain existing areas.

Green spaces /
coalescence

Ensure surrounding villages retain their
identity by preventing coalescence
Retaining / creating green spaces within
Didcot (health and wellbeing benefits)
Wildlife habitats

Burial grounds and allotments

Utilities

Upgrade drainage, electricity supply etc in
advance of the upcoming extra demand

Enterprise / local
businesses

Improve transport infrastructure (local,
national and international) to encourage
successful multinational companies to locate
in the area

Support for SMEs

Social improvements / increase vibrancy to
encourage young skilled workers to locate in
Didcot rather than commute in

Promote Enterprise Zones

Development

Smart and sustainable development,
encourage use of eco-friendly technology
such as solar panels on roofs
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Work with developers to produce higher
quality homes and more diversity in
developments

Ensure needs of housing associations are
met

Connectivity

Better cyclist and pedestrian connectivity
around Didcot and to surrounding areas
More rail services

Better local, national and international links
New developments to be better connected
Autonomous vehicle loops between science
centres and Didcot Parkway

Ensure access requirements are taken into
place

Areas to stop and rest for less physical able
people

Education

More opportunities for young people

Make better use of science potential in
education

Hotel in area to be ran by students
(overseen by staff) and provide training
opportunities in industries such as catering,
beauty and hospitality.

Community Facilities

Support for local sports clubs

Adequate community buildings for
community groups / clubs and support /
guidance in the running of these facilities
Maintenance of community spaces
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Didcot Garden Town Engagement Summary — Phase 2 - 28/02/2017

South Oxfordshire and Vale of White Horse councils encouraged people who live,
work and visit Didcot and the surrounding villages to comment on the initial Garden
Town proposals by Friday 28 February 2017. These proposals were broken down
into three sections; Masterplan and Landscape, Town Centre, and Transport.

Feedback received through the interactive Garden Town website, along with direct
correspondence and meetings with community representatives, has helped shape
the final delivery plan document. This is a long term project that comprises of short,
medium and long term aspirations and the views of the residents of Didcot and the
surrounding areas are key in helping us to produce a garden town that we can all be
proud of.

Website Engagement

In the period between 26 January and 28 February 2017, the Garden Town website
was visited a total of 3,093 times.

These visits can be categorised as follows:

692 Transient visitors - people that visited the website home page, but
left before clicking through to any other pages.
762 Aware visitors - people that visited more than one page on the

Garden Town website but did not spend a
significant amount of time reading the content.

1189 Informed visitors - people that read content in depth (i.e. visited
more than one page and spent a significant
amount of time reading the content).

450 Engaged visitors - people that read content in depth, registered
their details and provided at least one comment
or agreement.

732 Engagements - Total number of engagements made by visitors
to the website. Some of these engagements
commented on more than one aspect of the
initial proposals



Engagement Methods

In continuation to the first stage of community engagement, the public and
stakeholder groups have been in engaged in a variety of ways:

Stakeholder representative group meeting on 19 January 2017
Interactive website

Article in Herald series newspapers at launch of initial proposals
Meetings with key stakeholders, parish councils, community groups and
residents

o Dedicated Garden Town phone number and email address

Age Group

We have managed to engage with various age groups. Predominately 60% of those
who stated their age group are between 35 and 54 years of age.

Age 35-44 26%
Age 45-54 23%
Age 55-64 13%
Age 25-34 10%
Age 65-74 6%
Age 16-24 2%
Age 75-84 1%
Under 15 1%
No age given 18%

Q. What is your connection with Didcot?*

The main connections to Didcot of the 450 people who have registered are:

81% reside in Didcot
23% have children who attend school in Didcot
18% work in Didcot

Area connection

Unknown

I live here

I work here -

| study here

vvvvvv
| own a business
here
I'm a visitor

0 100 200 300 400

Number of Contributors

*more than one answer was able to be given to this question
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Direct Engagement

In addition to feedback received through the interactive website, 157 engagements
on the initial proposals where received by email, post and telephone. These have
been added the engagements received through the website in the section below.

The councils also took receipt of a petition to ‘Please promise to protect all of
Didcot’s green spaces, paths and amenities on Ladygrove from loss, shrinkage or
relocation through future development’ signed by 2,039 people on 28 February 2017.
This petition is connected to website and social media campaigns that have driven a
high response rate to this stage of the engagement process on the proposals for
Gateway North (Ladygrove).

Proposals to close Cow Lane to vehicular traffic and the potential railway station
relocation also attracted a particularly high number of comments.

Comments

The purpose of the second phase of community engagement was to help the Garden
Town team understand the opinions of the residents of Didcot and the surrounding
area on the initial proposals so that these could be shaped to reflect the views of the
community.

The initial proposals were broken down into three projects; Masterplan and
Landscape, Town Centre, and Transport.

Masterplan and Landscape — Comments on proposals for the whole masterplan
area including landscaping and our visions for protecting the surrounding
settlements.

Town Centre — Comments relating to the proposals in the heart of Didcot such a
Station Gateway South, Ladygrove Gateway North, Rich’s Sidings, Potential new
town / market square in front of the Baptist Union building and Orchard Centre Phase
two.

Transport — Comments on short, medium and long term infrastructure plans,
proposed cycle networks and improvements to the train station and surrounding
area.



Comment positivity

The initial proposals have attracted a majority negative comments. The majority of
comments received relate to the proposals at Didcot Gateway North (Ladygrove),
Proposals to close Cow Lane to vehicular traffic and the proposed relocation of the
railway station which have proved to be particularly controversial. Feedback on these
three aspects of the initial proposals made up 69% of all of the comments received.

The key points from these three proposals are listed below:

promise to protect all of
Didcot’s green spaces, paths
and amenities on Ladygrove
from loss, shrinkage or
relocation through future
development’ signed by 2,039
people

- Concerns over loss of green
space - the flat area south of
Tyne Avenue (approx. 50%
loss) used by children,
football, runners and walkers

- Impression that this is against
the ethos of Garden Towns

- Increase in traffic on estate
from users of tech campus
and accommodation / potential
hazard to children at nearby
schools

- Scepticism that people would
use public transport to access
the facility and would drive
instead

Proposal Feedback Alternative Suggestions
Proposed - Comments on this proposal - Technology Campus a
Gateway made up 86% of the feedback good idea for Didcot but
North received on the town centre not in proposed location.
development projects This could be on other
(Ladygrove) | - Petition received to ‘Please site such as Gateway

South, business parks,
existing gasometer site,
area marked for potential
new railway station or
brownfield site

- The proposed site allows
no room for future
expansion of campus,
This should be located
on a site that would
allow for this

- Enhance existing green
space (better planning
and maintenance) but no
built development on this
area

- Allow this area to remain
asitis




Air quality impact of additional
traffic due to proposed
development

Lack of parking for
development / likely impact on
on-street parking

Potential loss of / shrinkage of
play park, skate park, tennis
courts and basketball court
Health and wellbeing impact of
loss of green spaces
Alteration of Park Run route
Potential hazard of access
road close to play areas
Perception that if tech campus
does not go ahead the land
would be used for housing
development

Unsuitable for a residential
area

Impact on wildlife in the area
Belief that this proposal is
about money rather that
benefitting residents

Proposed Comments on this proposal Widen underpass and
closure of made up 35% of the feedback make two way
Cow Lane to received on the transport Change direction of traffic
vehicular projects so that flow is from south
traffic Concerns of loss of connection to north
of rest of town Leave in current
Knock on traffic impacts to configuration
other areas of Ladygrove Open Collett to connect
(particularly Tamar Way and to Basil Hill Road as an
Avon Way due to schools) alternative route into town
Air quality impact of longer for new residential and
journeys business developments
Impact of other roads in town north of Ladygrove
centre (particularly Station
Road, Jubilee Way
Roundabout, Marsh Bridge)
Particular impact to those who
are unable to walk / cycle
Proposed Comments on this proposal Use money to re-open
relocation of made up 26% of the feedback Grove station or other
railway received on the transport stations west of Didcot to
station projects avoid people having to

Seen as unnecessary
(especially after recent / other
proposed upgrades and
planned new car park for
existing station)

New location would take up
green space on Ladygrove
Impact on houses close to
proposed new site - loss of

come into Didcot to get
trains

If move is required, look
at alternative sites west
of Didcot such as power
station site

Upgrade existing station
Access to existing station
from North of the lines
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property value, increased noise
levels, poorer view from

properties

Location is further from A34
and villages west of Didcot that
use the station. This would
mean that traffic from the West
would have to travel through
Didcot to get to the station.
Proposed location further from
town centre and proposed
development at Gateway North

and South

Doubts that this location could
support a station due to track
layout, space, location lack of

car parking

Feedback on other elements of the initial proposals are broken down by the three

project areas below:

Masterplan and Landscape Feedback

Category

Key Points

Delivery Plan

All Town and Country Planning Association
(TCPA) principles should form the basis for the
Garden Town delivery plan

Serious consideration to be given to methods to
promote community involvement

Ensure that the community is at the heart of the
Garden Town governance model

Development

Future developments should be sustainable and
be in keeping with the TCPA Garden Town
Principles

Care should be taken when developing in the
town centre to ensure that this does not have a
negative impact on the surrounding residential
areas

Ensure that the correct types of housing for the
needs of Didcot are provided — these should
include adequate parking and gardens

Use development that enhances the natural
environment

Ensure that Garden Town proposals are
incorporated within local plans

Beautifully and imaginatively designed homes
with gardens, combining the best of town and
country to create healthy communities, and
including opportunities to grow food.

Funding for infrastructure should be secured
before more housing is built

New homes should be carbon neutral
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Green Spaces

e Are there proposals for enhancements of
existing green spaces other than Ladygrove
park i.e. Edmunds Park?

e Ensure that green spaces meet the
requirements for number of residents — include a
sustainable baseline for green spaces

e Concerns over loss of green space due to
planned developments such as Didcot North
East and Valley Park

e Ensure that all residential areas and estates
have access to public open space

e Suitable locations to be identified for burial
grounds

e Support for city farm on North East Didcot site
and community garden on Ladygrove

Local Services

o Sufficient local services such as schools,
libraries, health care and emergency services
required to support additional development

Surrounding Villages

¢ Enhanced public transport service for
surrounding villages

¢ How can the green buffers be protected in
planning control

Collett

e Suggested that Collett could be linked up to
Basil Hill Road to make an additional north /
south link.

e Potential sites on Collett for proposed
Technology Campus

Leisure Centre

e Support for new leisure centre
¢ Requirement for new pool in Didcot /
refurbishment of Didcot Wave

Maintenance

e Better maintenance required of existing roads,
paths and green spaces

¢ Maintenance programme required to be in place
for any additional development

Vauxhall Barracks

e Suggested that once closed Vauxhall Barracks
could be at potential site for 55+ community
development

e Possible alternative location for technology
campus

Town Centre Feedback

Category Key Points

Gateway o
South °

Disappointment that work on this site is still to begin

This should include a community garden / significant area
of green space as a statement that Didcot is a garden town
Strong support to retain the Prince of Wales pubs as one of
Didcot’s most popular establishments and historic buildings
Area must become an attractive welcome to Didcot
Consideration must be given to the residents of the
surrounding area




Calls for the Prince of Wales Pub, SOHA offices and
Lydalls Road nursery to be incorporated into the plans and
not moved

Conflicting views as to if this area should be residential or
commercial

Residential development on this site should be supported
by adequate parking and gardens for the number of
houses

Suggestion that this is a suitable site for a hotel due to
central location and proximity to railway station

Could include shops / cafes that would be useful for when
people are waiting for trains

Possible alternative location for proposed technology
campus

Orchard
Centre

Opposition to re-opening of station road as a bus route due
to safety concerns, air pollution and impact on business
and houses on the revised route

Support for the development of stage two of the Orchard
Centre — increase in shopping and dining options in the
town

Rich’s
Sidings

Concern over future of existing businesses on this site
Doubts over whether this would be a suitable location for a
commercial hub given the proximity to more favourable
enterprise zone sites

If commercial opportunities created in this area it should
cater for both large and small businesses

Broadway

Shopping and road enhancements required for Broadway
Needs to be revitalised with better variety of shops
Improved landscaping and street decoration

Concerns that Broadway is not suitable for nightlife as
opposite side of street is residential

Support for local independent retailers

Support for potential town square at the Baptist House site
Concern over potential loss Baptist House building and
employment impact of this

Lower Broadway is narrow and roads require maintenance.
These should be addressed before development is done in
this area.

Town Centre

Support for second phase of Orchard Centre and the new

— Shopping retail opportunities that come with this

¢ Need for more independent retail outlets

e Improved mobility solutions
Gasometer e Suggested as possible alternative site for technology
Site campus

Concerns of use of this area for car parking due to impact
on road network

Town Centre
— Leisure

More effort should be made in exploring bring more leisure
facilities to the centre of Didcot such as a bowlplex which
could possibly be situated on the Rich’s sidings site in the
location earmarked for commercial opportunities

Concern over reduction of recreational grounds at
Ladygrove and that the additional pitches proposed by the
football club are not free to use.




Town Centre
— Business

Feasibility studies required on the potential commercial
opportunity sites on Rich’s Sidings to confirm if this would
be the most viable use for this site. Many businesses may
be more attracted to locating in the Enterprise Zone sites
due to the benefits offered in these locations

Town centre units to encourage sustainable business
practices and appropriate for local businesses

Didcot
Railway
Centre

Didcot Railway Centre is a key part of Didcot’s heritage
and are keen to be involved in putting the Didcot on the
map. A dedicated entrance and access improvements
would be welcomed as part of the proposed enhancements
to Didcot Parkway Station — An access ramp is key to this
Support to make a feature of Didcot Railway Centre along
with Didcot’s railway heritage and Prince of Wales public
house

Transport Feedback

Category

Key Points

Whole Area —
Transport

Environmental assessments to be done on any proposed
transport enhancements on impact on wildlife habitat and
noise and air pollution

Cohesive transport plan to be put in place and delivered
before development

Better connectivity to Culham Science Centre and
Harwell Campus

Better local bus service around Didcot and to
surrounding villages

Better local train services to neighbouring stations
(particularly Culham) and research into opening
additional stations to the west of Didcot such as Grove
station

Concerns over no plans to improve / increase the
capacity of the A34

Better maintenance of roads

Residential / restricted parking schemes

Cycle /
pedestrian
Network

Support for enhanced cycle and pedestrian network
Calls for existing and new cycle and footpaths to have
robust maintenance plans in place

For safer cycling the network should be separated from
traffic and well maintained

Connections to Culham Science Centre and Harwell
Campus

Need for safe pedestrian / cycle route over manor bridge
(A4130)

Northern
Perimeter
Road

Conflicting views over NPR3 with some calling for this to
be completed as soon as possible with others suggesting
this is not need / an alternative route using existing roads
would be a better option

Concerns over safety at point the proposed road
connects at Hadden Hill

Pedestrian traffic lights should not be installed on
Northern Perimeter road
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Town Centre -
Transport

Concerns over knock on impact on town centre traffic if
Cow Lane is closed to vehicles

Town centre road improvements must be robust enough
to cope with planned development

Jubilee Way roundabout and Hitchcock Way are
particular traffic pinch points that need addressing

Town Centre -
Parking

Sufficient parking required to served improved town
centre facilities

Consideration to be given to location of car parks in
terms of their impact on the road network

Parking still required on Broadway to support business in
this area

Sufficient car parking in suitable locations for those with
limited mobility

Key points from Community Stakeholders Feedback

The Garden Town team have continued to engage with stakeholder groups. These
stakeholder groups are made up of parish councils, Oxfordshire County Council,
utility providers, community groups, environmental groups, sports clubs, residents
associations, local businesses, government organisations, educational facilities,
leisure providers, housing associations, science industries, emergency services and

developers.

Key points arising of the initial proposals as part of the ongoing engagement are as

follows:

Gateway North (Ladygrove) ¢ By unanimous vote Didcot Town Council

reaffirmed their original intention and
decision as to the purposes and use of the
land, that is the subject of the lease signed
on August 6 1997 between Didcot Town
Council and South Oxfordshire District
Council. The original intention and decision
being that the land be used as a sporting,
recreation and nature park.

e Look at alternative locations for technology
campus

Gateway South

¢ Needs to be a sense of arrival at this site

e Prince of Wales pub should be retained in
the plans

e Uncertainty over this site has been going on
too long, residents of the surrounding area
deserve clarity on the plans for this

e Location for nursery to be confirmed

Rich’s Sidings

e Development in this area is long overdue
and should commence as soon as possible

e Assistance should be given to businesses
located in the area to relocate / occupy new
commercial units

Proposed closure of Cow
Lane to Vehicular Transport Vehicular Traffic

e Opposition to closure of Cow Lane to

e Suggestions to make Cow Lane underpass
two way to relieve traffic pressure on Station
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Road / Hitchcock Way / exit of Orchard
Centre

Proposed Station
Relocation

Concerns over viability / suitability / need of
potential re-location of station

Long term proposal that may detract from
proposals that are able to be delivered in the
short term

Development

Look into how biodiversity can be
incorporated into built developments to
increase wildlife habitats in urban areas
Ensure that development does not increase
flood risk

Cycle / Pedestrian Network

Enthusiasm from local cycle groups that
cycling forms a large part of the proposals
and willingness to work with the councils to
achieve these goals

Support from Sport England for connected
cycling and walking routes — Signhage
required to allow public to make use of these
opportunities

Consider how town centre improvements
could encourage walking and cycling
Sufficient cycle parking required

Transport Network

Robust traffic modelling required before any
changes to road configurations are
confirmed

There should be no delay in steps to improve
traffic flow around Jubilee Way Roundabout
and Hitchcock Way

Calls for improved public transport and
parking — this should be prioritised

Priority should be given to NPR3 and Jubilee
Way Roundabout / Hitchcock Way
improvements

A southern extension to the northern
perimeter road to reduce traffic through town
centre

Look for alternative methods of transport
such as light railway services as passenger
shuttles

Steps to be taken to reduce air and noise
pollution

Broadway improvements should not reduce /
remove parking as this would negatively
impact businesses in this area

Consider reduction in speed limits to
increase safety and reduce noise

Landscape / Open Space
Proposals

Suitable sites for burial grounds to be
identified

Opposition by Didcot Town Council to the
use of Sutton Courtney Landfill site as
landscaped recreational ground when it is
closed in 2030

Consult with Sport England to ensure that
their guidance and Active Design Principles
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are followed for existing and new green
spaces

More should be done to support wildlife and
biodiversity by developing / enhancing
natural environments and blue and green
infrastructure

Governance

Consideration to be given in installing a
robust governance mechanism
Community must be an important factor in
governance proposals

Strong vision, leadership and community
engagement
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C.
Hotel school research






Hotelschool The Hague is an international university of applied sciences specialising in hospitality
management. It was founded in 1929 by HORECAF, the former employers’ organisation in the hotel and
catering sector. It has two campuses — one in The Hague and one in Amsterdam. It has a student population
of ¢.2,300. Approximately 250 students graduate in each academic year.

The Hotelschool offers a four-year Bachelor’s degree in Hotel and Hospitality Management. Both campuses
provide in-house training facilities which enable practical education in areas such as hospitality, catering,
business administration etc. There is a hotel (Skotel) and a variety of different bars/restaurants (Brasserie
Zing, Les Saveurs and Le Début) on both campuses. In addition, The Hague campus has a banqueting
department, which provides lunches and dinners, hosts meetings, offers cookery workshops and hosts
receptions for internal and external guests.

The school is also home to one of the leading hospitality Research Centres (with three Research Groups for
applied research) and a Hospitality Consultancy division which advises and trains hospitality business
professionals, either in company or at the annual summer schools.

Restaurants

All the restaurants are run by students and supervised by instructors. In the restaurants, students receive
both practical and management training.

Skotel

Skotel is a hotel complex where first-year students both live and work. The students are accommodated in
‘living units” and share a room with another student. The hotel rooms are also rented out to external
guests. Skotel The Hague has 21 hotel rooms and Skotel Amsterdam 20 hotel rooms. These can be booked
per night. All work is done by the students under the supervision of university staff. Revenue from Skotel
Amsterdam was €308,842 in 2015, and Skotel The Hague revenue was €197,246.

Partnerships
The Hotelschool has a wide range of strategic partnerships including:

=  Accor — Multinational hotel group (includes Novotel, Ibis, Mercure etc);
=  Bonnewits — Supplier of hospitality interiors;

= (Centre Parcs — Holiday Park group;

= (City Living BV — International specialist in student accommodation;
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= Darboven — Coffee supplier;

=  Heineken — Premium beer brand;

= |a Place — Restaurant chain;

=  Miele Professional — Appliance manufacturer;

= Okura - Hotels and resorts;

= Ramada Apollo — High-rise hotel in Amsterdam;

= Rational — Appliance manufacturer;

= Rosval — Cooking range producer;

= Schoondergang — Kitchen supplier including design, consulting, manufacturing and maintenance;
= SkannaBasics — Hospitality recruitment and training;

= Starwood — Hotel company;

= Van de Wouw — Hotel interior designer;

=  Vrumona — Soft drinks manufacturer;

=  WestCord — Hotel company;

=  Winterhalter — Warewashing system manufacturer for hospitality and catering industry; and
=  WMF — Tableware manufacturer.

The Edge Hotel School offers two-year accelerated bachelor degree courses (and foundation degrees) in
Hotel Management, and Events Management with Hospitality. The school is based on the University of
Essex Colchester Campus, in Wivenhoe Park, where university education is combined with real life
experience, helping to run the 4* hotel (Wivenhoe House) located on campus.

The school has 110 registered students (as of December 2015). Students help to run all areas of the hotel
including the brasserie, bar and forty bedrooms. A number of bedrooms in Wivenhoe House are sponsored
by industry leaders such as Milsom Hotels & Restaurants, Portico, BaxterStorery, Exclusive Hotels, Hilton
and Marriott. Each is designed and furnished as one of the sponsor’s own rooms, giving students relevant
experience to offer prospective employers.

The school was founded by the Edge Foundation, in partnership with the University of Essex and Kaplan
Open Learning (KOL) in 2011. The Edge Foundation is an independent charity dedicated to raising the status
of vocational learning. Academic programmes, validated by the University, were offered by KOL and
delivered through the School. In 2013, following the conclusion of the agreement between KOL and the
University, the school underwent a separate validation event with the University and established itself as
Edge Hotel School Ltd, with charitable trust status.

Wivenhoe House, formerly a conference facility and office building, was converted into a hotel with a £11m
investment provided jointly by the Edge Foundation and the University of Essex. The hotel has 40
professionals which work alongside the 100 students.

The first students to graduate from Wivenhoe House did so in July 2014. Of the first group of 16, two-thirds
went straight into a hospitality job.
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The L20 Hotel School forms part of one of the UK’s first Hospitality and Visitor Economy Career Colleges (a
division of Hugh Baird College) for 14-19 year olds, in partnership with the Career College Trust. The School
works by combining lectures with hand on experience in dedicated training facilities and its own restaurant
on site —the L20 Restaurant.

The school launched in 2013 in a purpose-built, £8million building, set up by assistant principal of Hugh
Baird College. It comprises a restaurant and bar (L20 Restaurant), a conference centre and event space,
kitchens, dining areas, two new retail outlets and a simulated airline cabin for 20 passengers. There is also a
café run by students, for students.

The core of the restaurant is run by the students alongside the managing staff. Students also have the
opportunity to work alongside guest Michelin-star chefs. There are approximately 100 full-time hotel
school students.

The school offers NVQ Level 1, 2 and 3 qualifications. L20 Hotel School also links with the Hugh Baird
University Centre to offer a Foundation Degree in Hospitality and the Visitor Economy, validated by the
University of Central Lancashire, allowing those already working in the industry the chance to gain a further
qualification.

Partnerships include Liverpool hoteliers such as Malmaison and Crowne Plaza.

The Bath Hotel and Restaurant School is a partnership between leading hotels and restaurants and Bath
College. Sixteen hospitality businesses including Macdonald Bath Spa Hotel, the Bath Pub Company, the
Abbey Hotel, Searcys and the Hilton Hotel are partnering with the college to provide work experience
opportunities across the hospitality industry. The school is also welcoming Bath Spa University as their new
Higher Education partner in 2016.

As part of Level 3 Hospitality and Catering courses, students have the opportunity to undertake work
placements and masterclasses at one of the partnered hotels/restaurants. Many students are secure
permanent work at one of the hospitality businesses following graduation.

Plymouth University partners with a range of high profile partners, including Millennium Copthorne Hotels,
Hilton Hotels and Dartington Hall Trust to provide academic education combined with commercial
experience. The school was launched in 2014 and offers a range of hospitality bachelor degree courses.
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The Artist Porto Hotel is the only Hotel-School in Porto and provides real life, on the job training for
students from the Hotel Industry and Tourism School of Porto. The students are included in the hotel team
and are trained to become professional staff within the hotel.

Opened in May 2015 to provide jobs and training to refugees, whilst also making a political statement
about Austria’s restrictions on asylum-seekers being able to work.

The former retirement home was turned into a boutique hotel with a €1.5m loan from the charity Caritas
and €60,000 raised through crowdfunding. The hotel has 78 rooms and 28 staff. Of the 28 staff, 20 arrived
in Austria as refugees. The projects purpose is to provide training and jobs to refugees and make a political
statement that “whoever is in Austria legally should also be able to work legally”, as asylum-seekers are
rarely granted the right to work before their application is processed (which can take years).

A 148 room, floating hotel to provide local unemployed people with an opportunity to be trained and
employed within the hospitality industry. The hotel (originally built in 2007 as a prison to house illegal
immigrants) was built on a large floating platform and opened in Amsterdam in June 2015 as a pop-up
social enterprise project, with the aim of providing local people, struggling to find employment direct
experience. The hotel is being transported from its current base in Amsterdam to Newham’s Royal Docks
and is anticipated to open November 2016.

The hotel will also have a public garden created on the roof, and will provide meeting spaces, a restaurant,
a spa salon and gym facilities.

Whilst operating in Amsterdam, one third of the staff were previously unemployed (18 people) and were

taken on for a 10-month work placement that includes training and working in the hotel, and then helped
to find long-term work through the hotel’s partners. As one group graduates, a new intake in employed, a
model will be repeated in London, although the trainees will be taken on for shorter, 3 month placements.

The Good Hospitality Group was founded in 2012 by Dutch entrepreneur Marten Dresen. It operates
according to a no-dividend model, with all profits from the hotel reinvested back into the training
programme.
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D.
Social and economic baseline






Didcot Garden Town
Social and Economic Baseline

May 2016



Most social indicators are at or around average for South-East and
England as a whole

Growing population — higher than district averages between 2001-2011

More households are of working age and families with children, fewer
older people than the Oxon Districts as a whole

Most households in Didcot live in houses —only 1 in 5 households live in
flats

The majority of people own their property rather than rent
House prices in Didcot are low compared to elsewhere in the district

Levels of deprivation generally fairly low across all domains — measured
at a national level



Low unemployment and high economic activity and relatively high
incomes — compared to South-East and England as a whole

Qualification attainment amongst residents is in line with South-East
and England as a whole but below the district level

Didcot is not operating well as an employment centre having seen a
decline in jobs in recent years

Didcot’s residents have local but dispersed patterns of work. Didcot is
a retail centre with some residual manufacturing and transport/
logistics functions. Growing sectors such as F&B and R&D largely
concentrated in the business and science parks

Lower than expected level of jobs in public services, health and
education — the latter two being growing sectors



The reality is more positive than might be expected

Perception and branding of the town are key issues — it is seen as a
‘poor relation’ to other Oxfordshire districts

Didcot needs to continue to appeal to families

Didcot needs to attract more young professionals particularly those
brought to the area by economic growth in the Science Vale

There is a need to define a unique economic role for Didcot — as a hub
at the centre of business/science park locations within the Science Vale



* Social Baseline °*  Economic Baseline

Population Change (2001-2011) Economic Activity (2011)

Age Profile (2011) Jobseekers Allowance (2016)

Ethnic Profile (2011) Claimant Count (2016)

Qualifications (2011) Resident Employment Sectors (2011)

Household Type (2011) Occupation (2011)

Household Tenure (2011) Household Income (2015)

Occupancy & Overcrowding (2011) Travel to Work (Didcot Residents) (2011)

Household Composition (2011) Business Register & Employment Survey
* Health and Well-being (2014)

General Health (2011) Gross Value Added
Long-term health problem or disability * Indices of Multiple Deprivation (2015)

(2011) * Area Profile Comparators
JSNA General highlights/issues (2016) ONS Output Area Classifications (2011)



Didcot (four ward area)
South Oxfordshire (District)
Vale of White Horse (District)
South East (Region)

England (Country)






Under 16 1%
16-64 8%
65+ 19%
Total 7%
Change
Under 16 0%
16-64 1%
65+ 25%
Total 5%
Change
Under 16 3%
16-64 3%
65+ 22%
Total 5%
SouthEast |
Change
Under 16 3%
16-64 8%
65+ 13%
Total 8%
Change
Under 16 1%
16-64 9%

Resident population of Didcot = ¢.25,140 people (2011)
Average size of Didcot household = 2.5 people (2011)

The population of Didcot increased by 7% between 2001
and 2011 —in line with regional and national average
but higher than the district averages

The proportion of working age people has grown more
than at the district levels

Most significant increase has been amongst the 65+ age
group

Household sizes in Didcot are in line with SODC but
slightly higher than VoWH, the region and nationally



* Didcot has a younger

population and more families :::
* 67% of Didcot residents are ..
of working age 0%
° Lower proportion of 65+ w0
residents in Didcot (12%)
compared to 18% for SODC ™
and VoWH — although all w
areas saw a significant -
increase in this age group o

betwee n 200 1 a n d 20 1 1 DIDCOT South Oxfordshire  Vale of White Horse South East England

B Under 16 W 16-64 M 65+

xX



Qualification attainment of
Didcot residents is close to
regional and national average

28% of Didcot residents have o
Level 4+ qualifications™ — this is 2=
lower than district averages o
(both 37%) but in line with the
national average (27%) B
Nearly a fifth of Didcot
residents have no qualifications ™

40%

35%

Qu a I Ifl Catlo n atta I n m e nt IS DIDCOT South Oxfordshire  Vale of White Horse South East England
h igh est amo ngst 25-50 yea ro I d B No qualifications W Level 1 qualifications ® Level 2 qualifications

B Apprenticeship M Level 3 qualifications M Level 4 qualifications and above
age grou ps H Other qualifications

* Degree (e.g. BA, BSc); Higher Degree (e.g. MA, PhD,
PCGE), NVQ Level 4-5, HNC, HND, RSA Higher Diploma,
BTEC Higher level, Foundation Decree



Didcot is home to ¢.10,400 households (2011)
The majority of Didcot residents live in houses rather than flats

Flats make up less of the housing offer of Didcot (15%) than in
Oxford City (where a third of homes are flats)

16% of homes in Didcot are 4+ bedrooms. This compares to South
Oxfordshire and WoVH as a whole where ¢.30% of homes have 4+
bedrooms

There are also fewer 1 bedroom properties in Didcot than might be
expected

Didcot has more families than other areas — nearly a third of
households have a dependent child



Tenure profile of Didcot is similar to the regional average

There are fewer privately-owned properties and more private-rented and
social-rented homes in Didcot than at the district level.

15% of homes in Didcot are private rented and 13% are social rented

80%
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® Over half of the population of Didcot recorded themselves as in ‘very
good health’ (2011). This is above the regional and national average

60%

50%
40%

H Very good health
30% W Good health

Fair health

M Bad health
20%

M Very bad health
10%

DIDCOT South Oxfordshir Vale fWht South East England

* Those most likely to be in ’very good’ or ‘good health’ are aged 16 to 49
and those most likely to rate their health as ‘bad’ or ‘very bad’ are over
65 (with almost half this population ranking their health in this
category). This is in line with comparator areas.



Approximately 3,270 residents of Didcot reported that their day to day
activities were limited from long term health problems (2011) — this
equates to 13% of the population

This is in line with the regional average but lower than the national
average (17%)
Of these people - 48% are aged 20 to 64 and 45% are over 65
This differs from the trend across comparator areas where those aged 65 and
over are more likely to have limiting illnesses than 20 to 64 year olds
This dataset is a self-assessment of whether a person has a health
problem or disability which limits their daily activities and which has

lasted, or expected to last, at least 12 months. This includes problems
that are due to old age



Published by the Oxfordshire Clinical Commissioning Group (OCCG) in 2016.

The CCG covers five districts: West Oxfordshire, Cherwell, Vale of White Horse, South Oxfordshire
and Oxford.

There are 77 GP surgeries with approximately 720,000 registered patients across the CCG.
Life expectancy is higher in SODC compared to the other local authority areas
in the CCG.

Across the CCG, levels of disability are relatively low (compared to national
average).

The leading causes of death are dementia (for women) and heart disease (for
men).

Other common ailments are high blood pressure, asthma and common
mental health disorders (e.g. depression and anxiety)

Two GPs registered in Didcot report the highest rates of depression across the
CCG area



High proportion of working age people who are economically active
81% of Didcot residents are economically active - higher than all

comparator areas

* A smaller proportion of economically active Didcot residents are self employed

(7%) compared to comparator areas

Economically active

Economically active: In employment

Economically active: Self-employed

Economically active: Unemployed

Economically active: Full-time student

Economically Inactive

Economically inactive: Retired

Economically inactive: Looking after home or family
Economically inactive: Student (including full-time students)

Economically inactive: Long-term sick or disabled

81%

75%

7%

3%

3%

19%

9%

4%

3%

2%

75%

70%

13%

3%

2%

25%

14%

4%

3%

2%

75%

70%

11%

3%

3%

25%

14%

4%

4%

2%

72%

65%

11%

3%

3%

28%

14%

4%

5%

3%

70%

62%

10%

4%

3%

30%

14%

4%

6%

4%



° JSAis an unemployment benefit paid to individuals of working age (16 to
64) who are registered as unemployed and actively seeking work.

° In April 2016, the JSA rate in Didcot was 0.5%. This is higher than the
district rates but lower than the regional rate (0.9%) and national rate
(1.4%).

* Of those receiving JSA almost half are
looking for work in sales and 0

customer service occupations. Thisis .
true of all comparator areas.
0.4
°- | I I

0.0
South VI of White South East England
Oxfordshir

1.6

N



* Experimental data from the ONS models the expected figure of
those claiming JSA and Universal Credit (collectively known as
‘Claimant Count’).

* These figures are broadly in line with the JSA. The rate in Didcot
is 0.7% which is higher than both districts (at 0.5%) but lower
than the regional (1.1%) and national averages (1.8%)



Top industries of employment for Didcot residents are

Wholesale & retail trade (18%);

Professional, scientific & technical activities (11%).

Across SODC there is a more even split between retail, professional
activities, education and health industries.

Industry

C Manufacturing

D Electricity, gas, steam and air conditioning supply

E Water supply; sewerage, waste management and remediation activities
F Construction

G Wholesale and retail trade; repair of motor vehicles and motor cycles
H Transport and storage

| Accommodation and food service activities

J Information and communication

K Financial and insurance activities

L Real estate activities

M Professional, scientific and technical activities

N Administrative and support service activities

O Public administration and defence; compulsory social security

P Education

Q Human health and social work activities

R, S, T, U Other

Didcot

7.1%
1.6%
1.3%
7.5%
18.0%
5.9%
3.6%
6.1%
2.2%
1.0%
11.0%
5.5%
6.7%
8.4%
9.4%
4.3%

SODC
7.2%
0.7%
1.0%
7.5%
14.5%
3.6%
4.4%
7.2%
2.8%
1.4%
11.3%
4.7%
6.4%
10.8%
10.1%
5.2%

VoWH
7.6%
0.7%
0.8%
7.8%
13.7%
3.1%
4.0%
6.4%
2.1%
1.4%
11.0%
4.2%
7.7%
13.7%
9.8%
5.0%

South East
8.8%
0.6%
0.7%
7.7%

15.9%
5.0%
5.6%
4.1%
4.4%
1.5%
6.7%
4.9%
5.9%
9.9%

12.4%
5.0%

England
7.2%
0.6%
0.7%
8.0%

15.6%
5.2%
5.0%
5.5%
4.5%
1.4%
7.5%
5.2%
6.0%

10.1%

11.6%
5.1%



41% of Didcot residents are employed in ‘high skilled’* occupations. This is
lower than at the district levels and the national average but is very similar to
the regional average

18% of Didcot residents are employed in professional occupations of which
half are made up of those employed in science research, engineering and
technology professions

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Didcot South Oxfordshire Vale of White Horse South East England “managers, directors and senior officials;
professional occupations; associate

B High Skilled B Medium Skilled  ® Low Skilled professional and technical occupations

X



Didcot is a net exporter of people

The most significant loss is amongst Professional Occupations, reflecting the
lower value sectors represented in Didcot at present

Interestingly, for a service centre, Didcot also exports a lot of people who work
in admin/elementary roles

Difference between Workplace and Resident Population (2011)
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Average household income across Didcot is approximately £43,350. This is
lower than both VoWH (£49,780) and South Oxfordshire (£53,470)

A larger proportion of households in Didcot earn between £10k and £25k than
at the district levels

Household income in Didcot is generally above the national average apart

from at the lowest levels Household Income — CACI, Paycheck - 2016
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Local clusters of employment

Didcot, Abingdon, Oxford and
Harwell are significant
locations of employment for
Didcot residents.

11% work from home

21% work in Didcot (excluding
those working from home)

11% work at Harwell

61% of all workers who travel
for work travel by driving a car
or van



Didcot is a service centre with a strategically significant transport
hub

c.8,300 people work in Didcot (2014)

The top three industries for people who work in Didcot are:
Retail (22%)
Manufacturing (11%)
Transport & Storage (10%)

This differs from the districts where the most common industry of
employment is the Professional, Scientific & Technical sector (21% in
South Oxfordshire and 17% in Vale of White Horse)

There are fewer jobs in health, education, public administration than
might be expected for a service town such as Didcot



Manufacturing (C)

Construction (F)

Motor trades (Part G)

Wholesale (Part G)

Retail (Part G)

Transport & storage (inc. postal) (H)
Accommodation & food services (l)
Information & communication (J)
Financial & insurance (K)

Property (L)

Professional, scientific & technical (M)
Business administration & support
services (N)

Public administration & defence (O)
Education (P)

Health (Q)

Arts, entertainment, recreation &
other services (R,S,T and U)

10.8%
2.8%
1.7%
4.0%

21.9%
9.9%
4.4%
3.1%
1.7%
2.4%
4.0%

9.3%
2.2%
7.4%
7.2%

5.9%

5.9%
5.0%
1.7%
4.7%
9.6%
3.5%
8.9%
4.5%
2.1%
1.7%
20.7%

7.9%
2.2%
8.6%
7.4%

4.7%

5.6%
5.8%
1.6%
5.1%
7.2%
3.8%
6.5%
6.8%
1.5%
1.7%
17.4%

8.7%
2.0%
10.8%
9.4%

4.2%

6.2%
4.8%
1.9%
4.9%
10.0%
4.6%
7.3%
5.8%
3.2%
1.6%
9.0%

8.5%
3.4%
10.1%
11.9%

4.7%

8.3%
4.3%
1.8%
4.2%
9.9%
4.6%
7.0%
4.3%
3.8%
1.7%
8.4%

8.9%
4.3%
9.3%
12.9%

4.4%



The number of jobs in Didcot decreased between 2007 and 2014

Total number of workers in Didcot dropped by 3% (approximately 260
workers). No other comparator area experienced an overall decrease in
workers. Jobs growth was around 6% across all other areas

The greatest decrease (-51%) was within the Business Administration
and Support Services sector followed by Motor Trades (-22%)

The Information and Communication sector in Didcot has increased by
over 100%. The Transport and Storage sector also increased
significantly (by 62%). The Retail sector decreased by 11%



The Government’s Index of
Multiple Deprivation (2015)
measures deprivation by
combining a number of
indicators which include a
range of social, economic and
housing issues to give a single
deprivation score for each
‘Lower Super Output Area’
(LSOA) across England.

Each LSOA contains a
population between 1,000
and 3,000 individuals and 400
and 1,200 households. These
are then ranked relative to
one another according to
their level of deprivation.



Measures the risk of
premature death and
the impairment of
quality of life through
poor physical or mental
health

Indicators include:
Years of potential life lost

Comparative illness &
disability ratio

Acute morbidity

Mood & anxiety disorders



®* Measures the quality of
the local environment —
both ‘indoors’ and
‘outdoors’

* Indicators include:

Housing in poor condition

Houses without central
heating

Air quality
Road traffic accidents



Measures the lack of
attainment and skills in
the local population.

Indicators include:
Key stage 2 attainment
Key stage 4 attainment
Secondary school absence

Staying on in education
post 16

Entry into higher
education

Adults with no or low
gualifications

English language
proficiency



Measures the physical
and financial
accessibility of housing
and local services

Indicators include:

Road distance to —
primary school,
supermarket, GP

Household overcrowding
Homelessness
Housing affordability



Measures the risk of
personal and material
victimisation at a local
level.

Indicators include:

Recorded crime rates for —
violence, burglary, theft
and criminal damage
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1. Introduction

1.1 Background

A 21st Century Garden Town at Didcot is planned. This initiative is guided with spatial vision to
develop both a connected town and super green town.

A Masterplan is now in place with ten key principles, which are to:
1. Support cycling, walking and better public transport.

Make Didcot a destination.

Build a better town centre.

Celebrate Didcot’s history.

Create a better sense of arrival at key gateways.

Provide new outstanding landmark facilities.

Overcome major severance issues.

Establish a legible network of streets connecting key local centres.

© ® N o g bk w b

Integrate smart technology into Didcot’s future.
10. Offer more diversity in homes and jobs.
From this ten key masterplan moves are being proposed as shown in Figure 1.1.

In conjunction with these initiatives, it is planned to increase the housing stock from approximately
15,000 to 30,000 dwellings by 2031. Both South Oxfordshire District Council and the Vale of White
Horse District Council are working together to identify key opportunity sites.

A number of these homes have already been allocated as part of the strategic sites both in and
around Didcot and are identified as consented. Some of which cannot be influenced by the
masterplan moves, however, for others some influence still exists and study is of benefit. Other sites
are currently under the process of consenting, with these there are various opportunities to be
investigated. These are classified as either, having critical importance, already coming forward or of
strategic worth. In addition to this there are other opportunity sites, where individual study is not (yet)
required.

The 14 sites with the proposed scope of study input for each are shown on 38421/LEA/CVD/015
within Appendix A.

February 2017
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Figure 1.1 - Key Master Plan Moves

1.2  Purpose of Report

As part of this study Amec Foster Wheeler Environment & Infrastructure UK Limited (Amec Foster
Wheeler) was appointed to prepare an Infrastructure Strategy Report. This includes an assessment of
the public utilities. These furnish the everyday necessity for provision of surface and foul water
drainage, potable water, electricity, gas mains and telecommunication services. Each of these utilities
is investigated in the context of the development of the Didcot Garden Town.

This report identifies:
» Didcot’s current utility requirements;
> the headline spatial constraints for the town;
» the capacity requirements for these; and
> the opportunities and constraints within the town layout for each respective utility.

A gap analysis of study limitations also highlights the key areas where further strategic definition of
utilities is still required.

February 2017
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2. Existing Utilities

2.1  Sewerage Network

Didcot Sewerage Network

The majority of the sewerage infrastructure is the responsibility of Thames Water with the exception of
the partially completed Great Western Park development which is currently serviced by Scottish and
Southern Energy plc(SSEWater).

The Didcot drainage catchment is approximately 45 km? and is situated approximately 16 km south of
Oxford. The catchment includes Didcot town centre, Blewbury, Chilton, Dene Hollow, Harwell, Milton
Hill, Upton and both East and West Hagbourne. Figure 2.1 shows the Didcot drainage catchment
highlighted in red with Thames Water priority sub-catchments which have known issues.

Figure 2.1 - Didcot Catchment Plan from Thames Water Didcot Drainage Strategy

February 2017
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The areas of Blewbury, Chilton, Dene Hollow, Harwell, Upton and East and West Hagbourne drain via
a gravity network into pumping stations from where flows are transferred along rising mains to the
south of Didcot town centre. The flows then drain under gravity along a 900mm by 600mm sewer
before crossing underneath the west coast mainline railway along a 1200mm diameter pipe which
extends to the sewage treatment works (STW).

The majority of Didcot town sewers drain under gravity via three crossings underneath the west coast
mainline railway (375mm, 600mm and 1200mm diameter) before discharging at the STW.

Flows from Milton drain under gravity to a pumping station and are then transferred along a 200mm
diameter rising main to the STW.

Flows from the Ladygrove Estate drain within a gravity sewer to a pumping station located on Cow
Lane and are then transferred along a twin 300mm diameter rising main beneath the west coast
mainline railway after which it drains under gravity to the STW.

A drainage strategy for Didcot was undertaken by Thames Water which identifies the catchment
system to be foul only. However, over time this has suffered with ingress from groundwater and
surface water connections.

Refer to drawing 38421/LEA/CVD/006 included within Appendix A for strategic sewerage assets.

Surface Water

The area of Ladygrove Estate is served by a separate surface water system discharging in multiple
outfalls into the Ladygrove Brook. The rest of the Didcot Garden Town boundary is shown to have
limited surface water sewers indicated on the Thames Water plans and is likely to drain to local
drainage ditches and culverts throughout the catchment. It is anticipated that there are uncharted
highway drains throughout the catchment.

A discussion with Oxfordshire County Council drainage engineer indicated that the majority of the
gullies within the catchment are connected to the Thames Water foul water system.

Didcot Sewage Treatment Works

Didcot Sewage Treatment Works (STW) is a wastewater treatment facility in Didcot dealing with the
domestic and industrial flows from Didcot as well as outlying villages. The STW currently serves a
population equivalent of 37,000 and provides preliminary, primary and secondary treatment as well as
biogas generation.

Refer to drawing 38421/LEA/CVD/006 included within Appendix A for location of the STW.

2.2 Potable Water

The majority of the potable water network is the responsibility of Thames Water with the exception of
the partially completed Great Western Park which is the responsibility of SSE Water.

Didcot is supplied by several strategic water mains from the south-west and north-east ranging in size
from 300mm to 400mm and are identified as ductile iron pipelines. These then feed into distribution
networks throughout the town. There are currently three crossings of the west coast mainline railway
through underpasses at Broadway, Cow Lane and Hitchcock Way. There is another crossing of the
railway through a culverted watercourse. At this stage it is unknown how this is supported and any
impacts this may have on the culvert capacity.

Refer to drawing 38421/LEA/CVD/005 included within Appendix A for strategic potable water assets.
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2.3  Electricity

The regional electricity infrastructure is the responsibility of Scottish and Southern Energy (SSE) for
the Didcot Garden Town area. The area is also crossed by National Grid (NG) assets responsible for
electricity transmission across the country.

The area is served by a range of high voltage networks ranging from 11kV to 132kV upwards with step
down transformers allowing distribution to properties within the area.

A feasibility study for the Planned Housing Growth in Oxfordshire 2015 to 2031: Impact on the Scottish
& Southern Electricity Networks Distribution Network issued SSE in October 2016 stated that the
Oxfordshire area is fed mainly from the 400/132 KV grid supply point at Cowley, which is operated by
National Grid.

The feasibility study states that 132kV networks supply the Bulk Supply Point (BSP) at Drayton
approximately 9km north of Didcot. At the BSP, the supply is then reduced from 132kV to 33kV and
supplied to the Milton primary substation approximately 3km west of Didcot town centre. At Milton
primary substation 33kV is reduced to 11kV and distributed through Didcot to local substations before
being distributed to properties.

The current electrical vehicle charging points are located at Orchard Centre near station road. The
charging points are equipped with three pin 3kW and type 2 7kW supply.

Refer to drawing 38421/LEA/CVD/007 included within Appendix A for strategic electrical assets.

24 Gas Mains

The regional gas infrastructure is the responsibility of Scotia Gas Networks (SGN) for the Didcot
Garden Town boundary area. The area is also crossed by National Grid (NG) assets responsible for
gas distribution across the nation.

There are currently several national high pressure gas mains (responsibility of National Grid) crossing
the Didcot Garden Town boundary from NE connecting to Didcot B Power Station (Didcot B). Didcot B
is a natural-gas power generation plant supplying national grid.

There is an intermediate pressure main (IP) crossing from the west to the north through the town with
a range of medium and low pressure gas mains shown throughout the town. These are used for
distribution of gas to properties and are therefore the reasonability of SGN.

The records show a gasworks site which lies adjacent to SW of Ladygrove East. Further to discussion
with National Grid gas and SGN it is understood that this site has been decommissioned as a storage
site. However, all pipes crossing the site are still live.

Refer to drawing 38421/LEA/CVD/004 included within Appendix A for strategic gas assets.

2.5 Telecommunications

The existing UK telecommunications network is built up using a range of copper and fibre-optic cables
with radio signals used for mobile phones. Fibre-optic broadband is the most reliable solution
currently available within the UK.

The existing town is served by both the Didcot and Rowstock telecommunications exchanges which
are fibre enabled. Didcot exchange currently serves approximately 11,000 residential premises and
430 non-residential premises. The Rowstock exchange serves approximately 3,400 residential
premises and 360 non-residential premises.

Refer to drawing 38421/LEA/CVD/008 included within Appendix A for strategic telecommunication
assets.
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Landline and Broadband

BT / Openreach

The existing catchment is served by the Didcot and Rowstock telecommunications exchanges located
along Broadway and Wantage Road respectively. These are both fibre enabled. The system is
owned by the BT Group and is comprised of a fibre to cabinet system with copper cables then running
from the cabinet to each property (FTTC). The existing network delivers fibre broadband from a range
of providers and broadband speeds can be as high as 100Mbps, depending upon location and
provider.

In a briefing note issued by Openreach in November 2016, it concluded that they would deploy fibre to
the premises (FTTP), free of charge, into all new housing developments of 30 or more homes. FTTP
is a fibre-optic cable connection running from the telecommunications exchange directly to the user’s
home or business, providing a choice of broadband speeds up to 330mbps. It is understood that
FTTP is available already in the Great Western Park New development.

Virgin
The majority of the existing Didcot Garden Town boundary is served by the Virgin Media fibre-optic
network. Virgin Media owns and operates one network, which it exclusively uses to deliver FTTP

(Fibre to the Property) broadband at speeds up to 100Mbps to large parts of Didcot, and up to
120Mbps in upgraded areas.

Vodafone

The majority of the Didcot Garden Town boundary is served by a Vodafone cable network. At the time
of reporting no communication had been made with Vodafone to confirm capacity or use of the
network.

Mobile Communications

The existing area of Didcot is served by the four major mobile phone providers with a range of signal
quality being achieved. Table 2-1 shows the number of masts per provider within Didcot Area.
Figures 2.2 to 2.9 show the signal quality available for phone calls and 4G data inside buildings from
the Ofcom coverage checker.

Table 2-1 Number of Mobile Phone Masts per Provider in Didcot

Network Provider Number of Masts within the Garden Town
Boundary
Vodafone 10
EE (Orange and T-Mobile) 5
02 3
Three 3
February 2017
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Figure 2.2 — Vodafone Coverage for Voice Calls inside Buildings Figure 2.3 — Vodafone Coverage for 4G inside Buildings
Figure 2.4 — 02 Coverage for Voice Calls inside Buildings Figure 2.5 — 02 Coverage for 4G inside Buildings
February 2017
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Figure 2.6 — EE Coverage for Voice Calls inside Buildings Figure 2.7 — EE Coverage for 4G inside Buildings
Figure 2.8 — Three Mobile Coverage for Voice Calls inside Buildings Figure 2.9 — Three Mobile Coverage for 4G inside Buildings
February 2017

Doc Ref. 38421R002i2



14 © Amec Foster Wheeler Environment & Infrastructure UK Limited

3. Headline Spatial Constraints for Didcot
Garden Town

An assessment was made for each headline (high level) strategic utility within the Didcot town
development to identify any spatial constraints. These primary (arterial) constraints to development
include salient crossing points of the west coast mainline and branch line railways and also the A34
truck road. Other constraints may also potentially exist depending on routing of any new infrastructure
corridors and the site layouts of specific developments.

This section of the report only covers the headline constraints that may potentially impact on the
spatial layout of the town’s development. However, when implementing the development of any
specific sites, consideration will need to be given to all utilities that exist. It will be necessary to
maintain functionality of each statutory service whilst carrying out the work safely, with minimal social
impact to the community.

3.1  Sewerage Network

The sewerage network constraints have been identified as strategic assets, the locations of which are
shown on drawing 38421/LEA/CVD/006 and listed below for information:

> The village to the south has pumped systems discharging to a gravity network to the
south of Didcot town centre;

» A 375mm diameter sewer transfers flows from the west and south to the east of Didcot
town centre;

> A 900 x 600mm sewer transfers flows from the south east corner of Didcot through the
town centre, crossing the West Coast Main Line to Ladygrove Estate via an existing
underpass to the railway;

» A 600mm diameter track crossing is present from the town centre to Ladygrove Estate via
an existing underpass to the railway;

» A 375mm diameter track crossing is present from the town centre to Ladygrove Estate;
> All flows from the west of Didcot are currently pumped to the STW;

» Flows from the Ladygrove Estate are pumped to a 1000mm diameter gravity crossing of
the West Coast Main Line to Didcot STW;

» Flows from the 900 x 600mm sewer are then transferred to the treatment works via a
1200mm diameter undertrack crossing.

3.2 Potable Water

The potable water network constraints have been identified as strategic assets, the locations of which
are shown on drawing 38421/LEA/CVD/005 and listed below for information:

» The town is served from the west and east via strategic (trunk) water mains;

» A 450mm ductile iron main is shown in the highway verge along Hadden Hill prior to
connecting to a 9” main;

> The west of the town is served by a 12” and 400mm diameter main. The 400mm main
then turns north and is located to the east of the proposed Great Western Park
Development;

» A 300mm diameter Fductile iron main is located within Station Road crossing the West
Coast Main Line via an existing bridge and underpass;

February 2017
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>

A 9” main is located along the eastern side of the Didcot town centre crossing the West
Coast Main Line via an underpass before continuing on along the west of Ladygrove
Estate.

3.3  Electricity

The electricity network constraints have been identified as strategic assets, the locations of which are
shown on drawing 38421/LEA/CVD/007 and listed below for information:

>

>

The town is served from the Milton substation to the north west of Didcot;

Overhead 132KV electric cables mounted on pylons are located to the east of Didcot
crossing the West Mainline prior to crossing through the Ladygrove Estate to Didcot
power station;

Overhead 33KV electric cables mounted on poles are located to the north east of Didcot
crossing to Didcot power station;

Overhead 33KV electric cables mounted on poles are located to the north west of Didcot
crossing to Didcot power station;

Underground 132KV electric cables are located to the west of Didcot to Didcot power
station;

34 Gas Mains

The gas network constraints have been identified as strategic assets, the locations of which are shown
on drawing 38421/LEA/CVD/004 and listed below for information:

>

National Grid national high pressure gas main is located to the north east of Didcot
serving Didcot power station. As stated in National Grid Guidelines the easement for this
pipe is between 6m to 25m depending on the pipe size and pressure;

SGN 16” Steel intermediate pressure gas main is located to the north of Didcot;
SGN 12” Cast Iron medium pressure gas main is located to the north of Didcot;
SGN 12” Steel Medium pressure gas main is located to Ladygrove East;

2 No. low pressure gas main crossings of the West Coast Main Line are shown via
existing bridges;

A medium pressure gas main crossing of the West Coast Main Line are shown via an
existing underpass;

Multiple low pressure gas mains crossing the development areas that may require
diversion (typical time frame of 6 months for a diversion) depending on site layout.

3.5 Telecommunications

The telecom network constraints have been identified as strategic assets, the locations of which are
shown on drawing 38421/LEA/CVD/008 and listed below for information:

>

>

>

>

Several crossings of the West Coast Main Line are shown via existing bridges and
underpasses;

6 street cabinets on Didcot exchange are currently enabled for fibre broadband;
3 street cabinets on Rowstock exchange are currently enabled for fibre broadband;

Any new lines from the Didcot telecom exchange to the north will require a crossing of the
West Coast Main Line.

February 2017
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4. Capacity Requirements for Proposed
Development

4.1 Sewerage Network and Potable Water
Existing Capacity

Sewerage Network

Amec Foster Wheeler requested information regarding capacity within the existing sewerage network
from Thames Water on the 10t November 2016. Thames Water confirmed that the wastewater
network in this area is unlikely to be able to support the demand anticipated from the Didcot Garden
Town developments. Upgrades to the existing drainage infrastructure are likely to be required to
ensure sufficient capacity is brought forward ahead of the development. Where there is a capacity
constraint the Local Planning Authority should require the developer to provide a detailed drainage
strategy informing what infrastructure is required.

At the time that planning permission is sought for development at a site, Thames Water are expected
to request a planning condition to ensure the recommendations of the strategy are implemented
ahead of the demand from the development.

The capacity of the STW is currently has a known population equivalent of 38,112, with expectations
of serving 53,877 by 2021 & 63,392 by 2026.

Oxfordshire County Council drainage engineer indicated known capacity issues within the Ladygrove
Estate due to the surface water system arising from ground water infiltration.

Potable Water Network

Amec Foster Wheeler requested information regarding capacity within the existing potable water
network from Thames Water on the 10t November 2016. At the time of writing, there is no information
available regarding the existing capacity within the Didcot Garden Boundary.

Thames Water have raised concerns about the capacity of the potable water system within recent
planning applications.

Water Security

The Thames Water Final Water Resources Management Plan 2015 — 2040 issued in 2014 concluded
that there is a predicted water deficit during dry years from 2020 onwards. Thames Water are looking
to address this by various methods including metering, use of water saving devices and reducing
leakage. There may be potential for investigating large resource schemes, but these will primarily be
to serve the London area where significant deficit is predicted.

Planned Upgrades

Sewerage Network

Thames Water indicated that upgrade plans for Valley Park and Great Western Park has been divided
in two separate projects for north and south of these areas.

Currently Thames Water is constructing a tunnel to provide a connection to the STW for north of the
Great Western Park and Valley Park. This project involves the construction of an approximately 3.7km
long gravity sewer between the A34 and the Didcot STW. After the completion of this tunnel Thames
Water will construct a sewage system which runs around the existing Didcot Town and connects to a
new pumping station in Ladygrove East. The location of the new pumping station needs to be
confirmed with Thames Water.
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Thames Water also currently plan to renovate sewers which have been damaged, either from aging or
other street works activities. This includes localised sewer rehabilitation using lining, patch repair,
pipe replacement and manhole repairs to prevent water ingress, where cost effective.

Thames Water are currently within the design phase of a water quality project at the STW with a
change in ammonia consent from 9mg/l to 3mg/l. Thames Water are also looking at the capacity of
the inlet works for the pumping station on-site that is due to be commissioned next year. As part of
this project Thames Water will be undertaking a hydraulic assessment of the storm stream to
understand if there are any constraints on their operations.

Potable Water Network

At the time of reporting there is no information available regarding planned upgrades within the Didcot
Garden Town boundary. Any potential upgrades or capacity issues need to be confirmed by Thames
Water and also recognised by South Oxfordshire and Vale of White Horse County Councils.

Water Security

Along with reducing current leakage and providing user information on reducing water usage, Thames
Water are reviewing a proposal to construct a new approximately 4 square mile reservoir near
Abingdon. The new reservoir is approximately 7km north-west of Didcot and is proposed to increase
the water supply for London and the south east, reducing the predicted water deficit.

Additional Capacity Requirements

Sewerage Network / Potable Water

There will be an increase in capacity requirements within the existing network and also at Didcot STW
as a result of the additional developments. Table 4-1 shows the additional (theoretical) capacity
requirements calculated based on industry best practice of 4000 litres/day/household. The headroom
(or capacity) requirements have been calculated using an average housing occupation of 2.4
people/house.

Table 4-1 Sewerage and Potable Water Capacity Requirements.

Development Number of Additional Head Theoretical Theoretical
Name Properties Room Foul Dry Water
Requirements Weather Flow Consumption
(I/s) (I/s)
Vauxhall Barracks 400 960 2.80 2.80
North East Didcot 2100 5040 14.70 14.70
Ladygrove East 700 1680 4.90 4.90
Milton Heights 450 1080 3.15 3.15
West of Harwell 200 480 1.40 1.40
North of Harwell 550 1320 3.85 3.85
Campus
February 2017
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East of Harwell 850 2040 5.95 5.95
Campus

Valley Park and 5100 12240 35.70 35.70
North West Valley

Park

East of Sutton 200 480 1.40 1.40
Courtenay

Great Western 3500 8400 24.50 24.50
Park

Didcot A 400 960 2.80 2.80
Didcot Gateway 300 720 2.10 2.10
Didcot Orchard 300 720 2.10 2.10
Centre Phase 2

Totals 15050 36120 105.35 105.35

Note: Refer to drawing 38421/LEA/CVD/015 (Appendix A) for Proposed development areas associated number.

Opportunities

There are several things that could be undertaken to maximise the opportunities available within the
Didcot catchment. The possibilities that could be reviewed are shown below:

>

Reduce the demand for both potable water supply and foul drainage capacity by use of
water saving devices within new developments and existing homes.

Reduce the demand for potable water supply by use of rainwater harvesting within new
developments. This can be incorporated within SuDS schemes, if designed in
appropriately.

Reduce the demand for both potable water supply and foul drainage capacity by use of
multi-residential greywater harvesting across the catchment where sink, shower, and bath
water is collected, filtered, disinfected and stored for reuse. This can be then re-used
within the properties for non-potable requirements such as for the flushing of toilets.
Typical systems on the market in the UK have shown a decrease of water consumption
(and therefore foul water discharge) within a block of flats of approximately 50%. This
would be most applicable for new developments where it can be designed into the master
plan rather than retro-fitting to the whole catchment.

Reduce the demand for potable water through metering at all properties.

Reduce the demand on the water for all the Didcot zones by undertaking a leak detection
survey and repairing these leaks. This is likely to reduce water loss across the
catchment, resulting in a reduced demand at water treatment plants. At this stage it is
unknown how/if this could be funded across the catchment and may already be within the
Thames Water programme of works.

Reduce the demand on the foul sewer of all the Didcot zones by undertaking works to
separate surface water from the foul system either through repair (ground water ingress)
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or by disconnecting surface water cross connections, however this is likely to be
expensive and not possible across the whole catchment.

» Use public open space to construct offline underground storage tanks to provide storage
on the existing foul system. If constructed with high level overflows from the existing
system it may further be possible to reduce the required storage by using existing storage
within the network.

» Use existing track crossings/under paths by upsizing existing sewers instead of installing
new ones. However pipe sizes at these locations are likely to be limited due to existing
services within the area.

» Construct a dedicated service tunnel underneath the railway sized to suit a range of
services including sewers, water mains, electric cables, gas mains and telecoms. This
option would reduce the requirement of multiple crossings of the mainline and the number
of chambers required for each of these crossings. This would however need to be
reviewed/approved by Network Rail and may limit systems to be pumped only depending
on site elevations.

» Early consultation with Thames Water at a catchment wide level will allow the
organisation to plan for the proposed developments in a strategic manner. Whilst they
are constrained by the AMP cycle with 5 year windows for Asset Management Plans, the
requirements for upgrade and designs for increased capacity at facilities look to a horizon
where committed development can be confirmed. Of particular importance to Thames
Water is the phasing of the construction at individual sites, so that capacity thresholds
can be better modelled and understood for the network and facilities.

» Opportunity to include smart water gully systems to remotely inform any maintenance
issues. Refer to Flood Risk and Sustainable Drainage Strategic Initiatives report (Ref
38421R004)

4.2  Electricity

Existing Capacity

Scottish & Southern Electricity Networks completed a feasibility study reviewing the impact on their
network in October 2016. The feasibility study indicated that the existing Milton transformers need
improvements as currently there is not enough capacity in the existing network.

National Grid stated that there are no existing capacity issues with electricity transmission cables.

Planned Upgrades

Based on the feasibility study carried out by SSE, upgrades will be required to the Milton primary
substation to increase capacity to 22.56 MVA, based on the growth for the Didcot Garden Town. The
following upgrades are currently planned in Didcot:

» Within the Drayton BSP, the housing growth will trigger the replacement of the Milton
primary transformers from three 15/30MVA 33/11 KV transformers to three 20/40 MVA
33/11KVA transformers by 2017;

» Upgrading Drayton/Milton 33 KV circuits by 2017.

Additional Capacity Requirements

With the additional developments, there will be an increase in capacity requirements within the
existing network and at Milton sub-station. Table 4-2 shows the additional capacity requirements
based on the SSE feasibility report.
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The feasibility report produced by SSE stated that housing growth was predicted by local plans to
calculate the rate of housing construction in each area. These plans were then converted into a
loading growth of 1.5KVA average peak load per household.

Table 4-2 Electricity Capacity Requirements

Development Name Number of Properties Increased load KVA
Vauxhall Barracks 400 600
North East Didcot 2100 3150
Ladygrove East 700 1050
Milton Heights 450 675
West of Harwell 200 300
North of Harwell Campus 550 825
East of Harwell Campus 850 1275
Valley Park and North West 5100 7650
Valley Park

East of Sutton Courtenay 200 300
Great Western Park 3500 5250
Didcot A 400 600
Didcot Gateway 300 450
Didcot Orchard Centre Phase 2 300 450
Totals 15050 22557

Note: Refer to drawing 38421/LEA/CVD/015 ( Appendix A) for Proposed development areas associated number.

Opportunities

The key opportunities within the Didcot Garden Town area relate to renewable energy. This is
covered in more detail in a separate report, but key points are brought out here:

» Provision for battery storage to complement roof mounted solar PV array;

» Provision of electric vehicle charging points at home with allocation of space for parking
such vehicles, or community parking areas with access to charging points where density
of development precludes space for vehicles at individual dwelling level;
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> Public access charging areas within central areas (vehicles and e-bikes);
> Use of solar panels to power electric vehicle charging points;

» Use of the landfill site at Sutton Courtenay as a ground mounted solar PV array, following
closure as a landfill site in 2036. This could have an energy generating capacity of 12-18
GWh per year;

» Solar innovation making use of new technology in building, e.g. solar tiles, solar floors,
solar windows;

» Potential to integrate a fuel CHP system at Harwell or Culham sites.

4.3 Gas Mains

Existing Capacity

Amec Foster Wheeler requested information regarding capacity within the existing gas network from
SGN on the 11t November 2016. At the time of reporting there is no information available regarding
the existing capacity within the Didcot Garden boundary.

Planned Upgrades

Amec Foster Wheeler requested information regarding capacity within the existing gas network from
SGN on the 11" November 2016. At the time of writing there is no information available regarding
planned upgrades within the Didcot Garden Town project boundary.

Additional Capacity Requirements
With these additional developments, there will be an increase in capacity requirements within the

existing network. Table 4-3 shows the additional capacity requirements.

Table 4-3 Gas Capacity Requirements

Development Number of Theoretical Annual Theoretical Average
Name Properties Average Loading kWh/yr Loading kVA
Vauxhall Barracks 400 8,240,000 941
North East Didcot 2100 43,260,000 4,938
Ladygrove East 700 14,420,000 1,646
Milton Heights 450 9,270,000 1,058
West of Harwell 200 4,120,000 470
North of Harwell 550 11,330,000 1,293
Campus
East of Harwell 850 17,510,000 1,999
Campus
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Development Number of Theoretical Annual Theoretical Average
Name Properties Average Loading kWh/yr Loading kVA
Valley Park and 5100 105,060,000 11,993
North West Valley

Park

East of Sutton 200 4,120,000 470
Courtenay

Great Western 3500 72,100,000 8,231
Park

Didcot A 400 8,240,000 941
Didcot Gateway 300 6,180,000 705
Didcot Orchard 300 6,180,000 705

Centre Phase 2

Totals 15050 310,030,000 35,392

Note: Refer to drawing 38421/LEA/CVD/015 (Appendix A) for Proposed development areas associated number.

Opportunities

There are several things that could be undertaken to maximise the opportunities available within the
Didcot catchment. The items that could be reviewed are shown below:

> Use the new deck of the proposed Science Bridge to incorporate gas supplies to the
North. This would provide a means of crossing the railway without the need for
tunnelling.

> Use existing track crossings/under paths by construction of new gas mains. This
however is likely to limit pipe sizes due to existing services within the area.

» Construct a dedicated service tunnel underneath the railway sized to suit a range of
services including sewer(s), water mains, electric cables, gas mains and telecoms. This
option would reduce the requirement of multiple crossings of the main and the number of
chambers required for each of these crossings. This would however need to be
reviewed/approved by network rail and may limit sewers to being pumped only depending
on site elevations.

44 Telecommunications

Existing Capacity

Landline/ broadband

» BT Network: As of November 2016, Openreach confirmed that there are no issues with
capacity within the existing catchment area. However ongoing capacity management and
review is in place to support any new developments.
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> Virgin Media Network: At the time of reporting there is no information available
regarding capacity within the Didcot Garden Town boundary.

Mobile Network

Refer to plans shown in Figures 2.1 to 2.9, included in section 2.5, for further details in regard to
mobile coverage in Didcot area.

A review of the data from the OFCOM signal checker highlights the following:

» Vodafone and O2 networks provide a good indoor coverage in the majority of the
buildings within the area for voice calls and 4G data for the Didcot Gardens Boundary
area.

» The EE network provides the majority of the Didcot Garden Town’s Boundary area with a
good courage for voice calls and 4G data. However in locations the coverage in some
buildings may be poor.

» The Three Mobile network is shown to have fairly poor coverage inside most buildings for
voice calls and 4G data for the Didcot Gardens boundary area.

Planned Upgrades

Landline/ broadband

» BT Network: Openreach confirmed that at this stage they haven’t scheduled any
upgrade works to the existing network, located within the proposed development area.
However unscheduled upgrade works may be required to make fibre broadband available
for both existing and new premises. Refer to drawing 38421/LEA/CVD/008 for further
details. Upgrade works to provide fibre broadband in several locations are due for
completion by December 2017,

» Virgin Media: Amec Foster Wheeler requested information regarding capacity within the
existing Virgin Media network on the 15t December 2016. At the time of reporting there is
no information available regarding the existing capacity within the Didcot Garden Town
boundary.

Mobile Network

At the time of reporting there is no information available regarding planned upgrades within the Didcot
Garden Town boundary.

Additional Capacity Requirements
BT Network
With the proposed development plan there will be an increase in capacity requirements within the

existing network. Table 4-4 shows an indication of the number of cabinets required to connect new
properties in the existing FTTC system.

Table 4-4 BT Capacity Requirements

Development Number of No. of lines *No. of Cabinets

Number and Name Properties outgoing form Cabinet required

Vauxhall Barracks 400 400 1.5
February 2017
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North East Didcot 2100 2100 7.3
Ladygrove East 700 700 2.5
Milton Heights 450 450 1.6
West of Harwell 200 200 0.7
North of Harwell 550 550 2.0
Campus

East of Harwell 850 850 3.0
Campus

Valley Park and 5100 5100 17.70
North West Valley

Park

East of Sutton 200 200 0.7
Courtenay

Great Western 3500 3500 12.20
Park

Didcot A 400 400 1.5
Didcot Gateway 300 300 1.1
Didcot Orchard 300 300 1.1

Centre Phase 2

Totals 15050 15050 53

Note: Refer to drawing 38421/LEA/CVD/015 (Appendix A) for Proposed development areas associated number.

*Number of new cabinets are based on each cabinets supporting 288 lines. Data extracted from available published information
found on http://www.ispreview.co.uk/index.php/2016/09/openreach-bt-handles-full-capacity-fttc-broadband-cabinets.html

It should be noted that Openreach were not able to provide information for any constraints within the
network capacity due to the size of the proposed development. Openreach would need to plan
appropriately for this (i.e. installing new cable where required, moving the current infrastructure where
the proposed development creates new roads etc.). Once the plans are confirmed in more detail,
Openreach will be able to provide further information in detail.

Virgin Media

Amec Foster Wheeler requested information regarding capacity within the existing Virgin Media
network on the 1st December 2016. At the time of writing there is no information available regarding
the existing capacity within the Didcot Garden boundary.



http://www.ispreview.co.uk/index.php/2016/09/openreach-bt-handles-full-capacity-fttc-broadband-cabinets.html
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Opportunities

The items that could be reviewed are shown below:

» Make use of the FTTP technology for proposed properties as it is much faster than FTTC.

In addition it eliminates the requirement for new premises to be adjacent to street
cabinets, in order to get faster speeds. The availability of ultrafast speeds will have a
positive impact on the proposed development as this would encourage home working.
This would have a beneficial effect upon the traffic flows from the proposed development
by reducing the need to commute.

Removal of existing copper cabinets that are no longer required throughout the town.

Construction of mobile masts within open spaces around the Didcot Garden Town using
the same mobile mast where possible for multiply companies.

If new duct work is required to be installed there would be an opportunity to lay multiple
ducts to allow for future connections. This could be considered within a standard service
corridor and included within the bridge deck of the new science bridge.
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5. Opportunities and Constraints for Proposed
Development Sites

5.1 Introduction

For the purposes of the opportunities and constraints Didcot has been categorised into five areas and
include the proposed developments shown in Table 5-1 Didcot Zones as shown on drawing
38421/LEA/CVD/015 included within Appendix A.

It should be noted that any crossing of the West Coast Main Line will need the approval of Network
Rail requiring temporary processions of the railway by the contractor. Therefore any reduction in the
required crossings has been deemed an opportunity within this section.

Table 5-1 Didcot Zones

Area Title Proposed Developments Covered Drawing Reference

North East (NE) Development 6 — Didcot Parkway Station and 38421/CVD/LEA/022

Zone 1 North and South Gateways
Development 9 — Ladygrove East 38421/CVD/LEA/025
Development 12 — Railway Centre 38421/CVD/LEA/028
North East (NE) Development 5 — North East Didcot 38421/CVD/LEA/021
Zone 2
Development 14 — Land between NE Didcot 38421/CVD/LEA/030
and railway
North West (NW)  Development 4 — Didcot A 38421/CVD/LEA/020
Development 8 — D-Tech 38421/CVD/LEA/024
Development 11 — Gravel Pit/Landfill (Park 38421/CVD/LEA/027

lane opportunity)

West Development 2 — Valley Park 38421/CVD/LEA/016 and
38421/CVD/LEA/017
Development 3 — Great Western Park 38421/CVD/LEA/018 and
38421/CVD/LEA/019
Development 10 — NW Valley Park 38421/CVD/LEA/026
South Development 1 — Orchard Centre Phase 2* Not Applicable
Development 7 — Rich Sidlings 38421/CVD/LEA/023
Development 13 — Vauxhall Barracks 38421/CVD/LEA/029

*Development not considered as part of this report.
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5.2 Surface and Foul Water

NE Didcot Zone 1

Table 5-2 NE Didcot Zone 1 Surface and Foul Water Opportunities and Constraints

Development
Number

Opportunities

Constraints

Development 6

Development 9

Development 12

Potential to upgrade sewerage network in this area to suit
further development areas including areas 9 and 12 when
modifying the station.

Opportunity to discharge surface water into the existing

network if storage is provided and agreed with Thames Water.

It may be possible to pump flows from any foul flows from the
development to the existing gravity system at manhole 2101
which has an invert level of 52.01mAOD. This would remove
the need to drain to the Ladygrove Estate pumping station.

Potential to upgrade sewerage network within this area to suit
further development areas.

Existing gravity foul connection is possible due to the existing
gravity sewer crossings within this location.

Opportunity to provide a service tunnel beneath the West
Coast Main Line allowing for maintenance to be completed
beneath the railway. This would also allow for the existing
network to be upgraded within this area increasing capacity
into the STW.

The development is likely to require the diversion under Section 185 of
the Water Industry Act 1991 for the 4 No. existing foul sewers, 2 No.
existing foul rising mains and 1 No. surface water sewer that would be
crossed by the new station. Depending on the length/complexity of the
sewer to be diverted the time scale will vary between 18 months and 3
years.

The development site is likely to require a pumping station due to
existing ground levels across the site. Downstream reinforcement of the
existing system is likely to be required due to known incapacity issues.

The development is likely to require the diversion under Section 185 of
the Water Industry Act 1991 for the 2 No. existing foul sewers that would
be affected by the development. Depending on the length/complexity of
the sewer to be diverted the time scale will vary between 18 months and
3 years.

Any new sewer would need to cross the West Coast Mainline and other
network rail assets. This would require written permission and
supervision throughout by Network Rail.
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NE Didcot Zone 2

Table 5-3 NE Didcot Zone 2 Surface and Foul Water Opportunities and Constraints

Development Opportunities
Number

Constraints

Development 5* The Foul Water Study undertaken by Thames Water
suggested that online storage could be provided within the
existing network to reduce the impact on the downstream
system. If this was sized correctly it would also improve the
capacity for further developments upstream of the storage.
Another possible solution would be to provide offline storage
which would reduce the volume however this would increase
land take.

An opportunity could be to improve the existing network by
removing cross connections from the surface water network
to the foul system and lining old sewers to prevent water
increase.

Development 14 Opportunity to drain via gravity to the existing network within
Ladygrove Estate. If this development was incorporated into
development 5 the improvements to the network could be
completed at the same time.

A Foul Water Study undertaken by Thames Water identifies that there is
currently inadequate capacity in the existing sewerage network to accept
the development flows under storm conditions.

The capacity of the Ladygrove Sewerage Pumping Station will likely need
to be increased.

The existing foul network within the Ladygrove Estate is known to be
hydraulically under capacity. Further to this it is reported to be responsive
to rainfall events, suggesting there is water ingress and/or cross
connections with surface water networks.

*A detailed utility review has been undertaken by RPS Group issued in July 2015 as part of the planning process for this development site. This includes constraints

and opportunities following discussion with Thames Water.
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South Didcot

Table 5-4 South Didcot Surface and Foul Water Opportunities and Constraints

Development
Number

Opportunities

Constraints

Development 7

Development 13

Opportunity to provide a dedicated service corridor under the
West Coast Main Line allowing for a pumped or gravity sewer
crossing.

Opportunity to use the existing drainage network onsite with
minor upgrades depending on layout and capacity.

The development is likely to require the diversion under Section 185 of the
Water Industry Act 1991 for the 2 No. existing foul sewers that would be
affected by the development. Depending on the length/complexity of the
sewer to be diverted the time scale will vary between 18 months and 3
years.

Limited capacity within offsite sewers may require additional downstream
upsizing and will require a crossing of the West Coast Main Line.

Abandonment of existing site sewers if not required.

West Didcot

Table 5-5 West Didcot Surface and Foul Water Opportunities and Constraints

Development
Number

Opportunities

Constraints

Development 2

Thames Water are currently constructing the Didcot tunnel to
provide a connection to the STW for the Great Western Park
and Valley Park. This involves the construction of
approximately 3.7km of gravity sewer between the A34 and
the Didcot STW. There is an opportunity to connect the foul
pumping station from the development to this new gravity
sewer.

Thames Water has identified an inability of the existing waste water
infrastructure which may lead to sewage flooding downstream of the
development. Thames Water have recommended that a drainage
strategy which outlines any on and/or off site drainage works.
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Development
Number

Opportunities

Constraints

Development 3

Development 10

There is a chance to provide a dedicated service corridor
under the West Coast Main Line.

There is an opportunity to disconnect the northern catchment
from the Mendip Heights network on completion of the Didcot
tunnel.

A chance to drain this via the same network and method as
Development 3 if designed together. This would reduce
future costs.

Connections to the existing foul system have already been undertaken for
the three catchments described within the Great Western Park Didcot Foul
Drainage Statement In Respect Of Phase SNO2ABCD & DN02CD issued
by JKL/MB in March 2015.

This is likely to require the diversion of an existing 150mm diameter sewer
under a Section 185 agreement of the Water Industry Act 1991 along the
western edge. Depending on the length of the sewer to be diverted the
time scale will vary between 18 months and 3 years.

NW Didcot

Table 5-6 NW Didcot Surface and Foul Water Opportunities and Constraints

Development Opportunities Constraints

Number

Development 4 Thames Water are reviewing an option to continue with Thames Water has identified an inability of the existing waste water
the 87GG Project. This involves the construction infrastructure which may lead to sewage flooding downstream of the
approximately of a 3.7km long gravity sewer between the  development. Thames Water have recommended that a drainage strategy
A34 and the Didcot STW. There is a chance to connect detailing any on and/or off site drainage works is produced.

the foul flows from the development to this new gravity
sewer reducing offsite sewer requirements.

Limited funding is available for the Thames Water 87GG Project and it is likely to

require a Section 98 from the developers. This would result in the developers
paying the costs with a discounted based on income from properties.
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Development
Number

Opportunities

Constraints

Development 8

Development
1

There is opportunity to connect any flows from the
development to a gravity sewer to the south of the site.
This is likely to require pumped flows from the site.

Opportunity to drain any facility to a septic tank system
using constructed wetlands as secondary treatment. This
would mean that no direct connection would be required
to the existing STW reducing any sewer lengths to a
minimum while contributing to the park with a wetland
facility.

Thames Water has identified an inability of the existing waste water
infrastructure which may lead to sewage flooding downstream of the
development.

The development is likely to require the diversion under section 185 of the Water
Industry Act 1991 of the 1 No. existing foul rising main that would be affected by
the development. Depending of the length/complexity of the sewer to be
diverted the time scale will vary between 18 months and 3 years.

Due to the site being a former landfill ground conditions could limit the use of
below ground sewers or result in settlement of sewers overtime. Gravel bed and
surrounds are likely to require wrapping in a geotextile wrap increasing costs to
prevent migration of fines.

February 2017
Doc Ref. 38421R002i2



32 © Amec Foster Wheeler Environment & Infrastructure UK Limited

5.3 Potable Water
NE Didcot Zone 1

Table 5-7 NE Didcot Zone 1 Potable Water Opportunities and Constraints

Development Opportunities Constraints
Number
Development 6 Opportunity to construct a water main within any new subway Thames Water have identified that the existing water supply

installed under the railway as part of the train station
development.

Development 9 Opportunity to connect to existing strategic water main.

Development 12 Opportunity to incorporate a potable water connection into a
service tunnel beneath the West Coast Main Line. This could

be installed as a ring main to prevent a dead-end on any lead.

infrastructure has insufficient capacity to meet the additional demands
for the proposed development.

Highway crossing of strategic main may require the main to be located
diverted to prevent damage. An option would be to divert the water main
under a Section 185 agreement of the Water Industry Act 1991.
Depending of the length of the main to be diverted the time scale will
vary between 18 months and 3 years.

Existing strategic water main located along the southern and western
edges located 7m from the highway kerb. Thames Water will not allow
any building within 5 metres of this main and will require 24 hours
access for maintenance purposes. An option would be to divert the
water main under a Section 185 agreement of the Water Industry Act
1991. Depending of the length of the main to be diverted the time scale
will vary between 18 months and 3 years.

No existing portable water connection across the West Coast Main Line.
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NE Didcot Zone 2

Table 5-8 NE Didcot Zone 2 Potable Water Opportunities and Constraints

Development Opportunities Constraints
Number
Development 5* Opportunity to extend the strategic main further west Given the proposed vehicular accesses onto Ladygrove Estate at the
providing potable water to other future developments. eastern frontage of the Site, the existing trunk main may require localised
lowering.

Thames Water have identified that the existing water supply infrastructure
has insufficient capacity to meet the additional demands for the proposed
development. Thames Water recommend an impact study of the existing
water supply infrastructure is undertaken.

Development 14 Opportunity to extend the strategic main further west Thames Water have identified that the existing water supply infrastructure
providing potable water to other future developments. has insufficient capacity to meet the additional demands for the proposed

Opportunity to introduce rainwater and grey water harvesting. S

*A detailed utility review has been undertaken by RPS Group (reference: BA/sb/JNY4873-10D) issued in July 2015 as part of the planning process for this
development site. This includes constraints and opportunities following discussion with Thames Water.
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South Didcot

Table 5-9 South Didcot Potable Water Opportunities and Constraints

Development Opportunities Constraints
Number
Development 7 Opportunity to look at a connection from water mains Thames Water have identified that the existing water supply infrastructure

adjacent to the site if agreed with Thames Water reducing
excavation requirements.

Development 13 Opportunity to use existing water supply if capacity proven.

has insufficient capacity to meet the additional demands for the proposed
development.

Thames Water have identified that the existing water supply infrastructure
has insufficient capacity to meet the additional demands for the proposed
development.

West Didcot

Table 5-10 West Didcot Potable Water Opportunities and Constraints

Development Opportunities Constraints
Number
Development 2 Opportunity for developers to work together extending water =~ Thames Water have identified that the existing water supply infrastructure

mains west through the new development footpaths.

Opportunity to provide a water main within the road deck of
science bridge providing a further crossing of the rail track.

has insufficient capacity to meet the additional demands for the proposed
development. Thames Water recommend an impact study of the existing
water supply infrastructure is undertaken.

There is a Thames Water main crossing the development site which may
need to be diverted at the Developer’s cost.

There are large water mains adjacent to the proposed development.
Thames Water will not allow any building within 5 metres of these and will
require 24 hours wayleave access for maintenance purposes.
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Development
Number

Opportunities

Constraints

Development 3

Development 10

Opportunity for developers to work together extending water
mains west through the new development footpaths.

Opportunity for developers to work together extending water
mains west through the new development footpaths.

Thames Water have identified that the existing water supply infrastructure
has insufficient capacity to meet the additional demands for the proposed
development.

Thames Water have identified that the existing water supply infrastructure
has insufficient capacity to meet the additional demands for the proposed
development.

NW Didcot

Table 5-11 NW Didcot Potable Water Opportunities and Constraints

Development
Number

Opportunities

Constraints

Development 4

Development 8

Opportunity to provide a water main within the road deck of
science bridge providing a further crossing of the rail track
and a crossing to the development site.

Opportunity if the water main to the north is upgraded to also
provide a connection for the development from the north, if
agreed with Thames Water.

The existing water supply infrastructure has insufficient capacity to meet
the additional demands for the proposed development. Impact studies of
the existing water supply infrastructure.

Currently no water connection to the site and therefore would require a
new connection.

Thames Water have identified that the existing water supply infrastructure
has insufficient capacity to meet the additional demands for the proposed
development. There is limited crossings of the east coast main line.
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Development 11 Opportunity to look at a connection from the north of the site A water supply will still be required for any toilet sinks, cafes and other
if agreed with Thames Water. catering facilities.

5.4  Electricity

NE Didcot Zone 1

Table 5-12 NE Didcot Zone 1 Electricity Opportunities and Constraints

Development Opportunities Constraints

Number

Development 6 Existing 11kV cables are located to the south-east corner with  132kV National Grid overhead electricity cables have an easement
an existing crossing of the railway. This may allow for a future  including the use of a minimum 6m restriction as per the health and
connection point for the development. safety guidance GS6.
There is the potential for diversion of the overhead electrical 11KV electricity cables run through the middle of the site from east to
cables either around the site or by means of buried solution. west.

Development 9 Existing 11kV cables are located to the west and south. This 132kV National Grid overhead electricity cables have an easement
may allow for a future connection point for the development. including the use of a minimum 6m restriction as per the health and

safety guidance GS6.

Development 12 Existing 11kV cables cross the site. This may allow for a future It is expected that the 11kV electric cables will need to be diverted.
connection point for the development.
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NE Didcot Zone 2

Table 5-13 NE Didcot Zone 2 Electricity Opportunities and Constraints

Development
Number

Opportunities

Constraints

Development 5

Development 14

There is the opportunity to divert the overhead electrical

cables either around the site or by means of buried solution.

There is the opportunity to divert the overhead electrical

cables either around the site or by means of buried solution.

There are SSE extra high voltage overhead cables rated to a minimum of
33kV with associated easement and height restrictions.

The 11kV cables adjacent to highway and roads may require diversion to
allow for easement requirements and access roads.

There are SSE extra high voltage overhead cables rated to a minimum of
33kV with associated easement and height restrictions.

South Didcot

Table 5-14 South Didcot Electricity Opportunities and Constraints

Development
Number

Opportunities

Constraints

Development 7

Development 13

Existing 11kV cables are located to the south of the site.
This may allow for a future connection point for the
development.

Existing 11kV cables are located to the crossing the site.
This may allow for a future connection point for the
development.

The 11kV cables adjacent to highway and roads may require diversion to
allow for easement requirements and access roads.

The 11kV cables adjacent to highway and roads may require diversion to
allow for easement requirements and access roads.

February 2017
Doc Ref. 38421R002i2



38 © Amec Foster Wheeler Environment & Infrastructure UK Limited

West Didcot

Table 5-15 West Didcot Electricity Opportunities and Constraints

Development
Number

Opportunities

Constraints

Development 2

Development 3

Development 10

Existing 11kV cables are crossing the site. This may allow
for a future connection point for the development.

Opportunity for connection with development 2 if planned in
advance.

Existing 11kV cables are crossing the site. This may allow
for a future connection point for the development.

There may be a requirement to divert the 11kV cables crossing the site.

Development being completed under construction so there is minimal
influence on utility locations.

There may be a requirement to divert the 11kV cables crossing the site.

NW Didcot

Table 5-16 NW Didcot Electricity Opportunities and Constraints

Development
Number

Opportunities

Constraints

Development 4

Development 8

Existing 11kV cables are crossing the site. This may allow
for a future connection point for the development.

Opportunity to divert the overhead electrical cables either
around the site or by routing underground.

Requirement to divert the 11kV cables crossing the site.

There are SSE extra high voltage overhead cables rated to a minimum of
33kV with associated easement and height restrictions.

There may be a requirement to divert the 11kV cables adjacent to
highway and roads to allow for easement requirements and access roads.
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Development
Number

Opportunities

Constraints

Development 11 There are existing 11kV cables to the east of the site. This

may allow for a future connection point for the development.

There is a 132kV National Grid overhead electricity cables easement
including the use of a minimum 6m restriction as per the health and safety
guidance GS6.

There is 132kV National Grid overhead electricity cables easement
including the use of a minimum 6m restriction as per the health and safety
guidance GS6.

There may be a requirement to divert the 11kV cables.

55 Gas Mains
NE Didcot Zone 1

Table 5-17 NE Didcot Zone 1 Gas Opportunities and Constraints

Development
Number

Opportunities

Constraints

Development 6 Opportunity to construct a new gas main within any new
subway installed under the railway as part of the train station

development.

Development 9 There is a possible connection point to existing Medium

pressure gas main.

No identified site specific constraints.

No identified site specific constraints.
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Development Opportunities Constraints
Number
Development 12 Opportunity to incorporate a gas main connection into a No existing track crossing to provide gas to the development. Therefore,

service tunnel beneath the West Coast Main Line.

a new tunnel would be required.

NE Didcot Zone 2

Table 5-18 NE Didcot Zone 2 Gas Opportunities and Constraints

Development Opportunities Constraints
Number
Development 5 Opportunity to provide a gas connection for development 14 There is a National Grid Gas high pressure gas pipe with an easement of

if planned ahead.

Development 14 Opportunity to provide a gas connection for future
developments with Development 5, if planned.

6m to 25m.

A minimum notice of 14 days is required before any construction work
takes place.

There is a SGN 16” intermediate gas pipe with an easement of 3m.

A minimum notice of 14 days is required before any construction work
takes place.

There is a National Grid Gas high pressure gas pipe with an easement of
6m to 25m.

A minimum notice of 14 days is required before any construction work
takes place.

There is a SGN 16” intermediate gas pipe with an easement of 3m.

A minimum notice of 14 days is required before any construction work
takes place.
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South Didcot

Table 5-19 South Didcot Gas Opportunities and Constraints

Development
Number

Opportunities

Constraints

Development 7

Development 13

There is the opportunity to provide a gas connection for
future developments from medium gas main crossing east of
the proposed development.

There is the opportunity to utilise existing network depending
on ages, condition and required capacity.

No identified site specific constraints.

Existing mains are owned and operated by third party and would require
permission to work or transfer ownership.

West Didcot

Table 5-20 West Didcot Gas Opportunities and Constraints

Development
Number

Opportunities

Constraints

Development 2

Development 3

There is the opportunity for developers to work together
extending gas mains west through the new development
footpaths.

There is the opportunity for developers to work together
extending gas mains west through the new development
footpaths.

No identified site specific constraints.

Development being completed (or under construction) so minimal
influence on utility locations.
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Development 10

There is the opportunity for developers to work together
extending gas mains west through the new development
footpaths.

No point of connection adjacent to the proposed development.

NW Didcot

Table 5-21 NW Didcot Gas Opportunities and Constraints

Development
Number

Opportunities

Constraints

Development 4

Development 8

Development 11

There is the opportunity for a connection from development 2
via the science bridge.

No identified site specific opportunities.

Possible connection to Medium pressure gas main to the
north of the site.

No existing gas mains are located within the vicinity of the site.

A National Grid high pressure gas main crosses the site. This is likely to
have an easement requirement of 6m to 25m depending on the size,
condition and pressure of the main, as per the National Grid guidance for
working near gas mains. Any working in the vicinity of the gas main will
require a minimum notice of 14 days to national grid prior to works
commencing.

A 16” intermediate pressure gas main crosses the site. This is likely to
have an easement requirement of 3m depending on the size, condition
and pressure of the main. Any development in the vicinity of the gas main
will require a minimum notice of 14 days to SGN prior to commencing
works.

High and intermediate pressure gas mains to the south of the site.
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56 Telecommunications

NE Didcot Zone 1

Table 5-22 NE Didcot Zone 1 Telecom Opportunities and Constraints

Development
Number

Opportunities

Constraints

Development 6

Development 9

*Proposed development may be connected using the existing
BT duct work network, located adjacent to the proposed
development area. This would reduce excavations to the BT
exchange within the town centre but is dependent on duct
capacity.

*Proposed development may be connected using the existing
Virgin Media duct work network, located adjacent to the
proposed development area. This would reduce excavations
however this is dependent on duct capacity.

While diverting the telecoms that cross the site it may be
possible to increase the number of ducts increasing capacity
for future network cables.

*Proposed development may be connected using the existing
BT duct work network, located adjacent to the proposed
development area. This would reduce excavations to the BT

Diversion of the existing underground BT telecommunications cables,
crossing the proposed development at several locations, are likely to be
required. This would take approximately 3 months depending on the
extent of diversion/removal works.

Diversion of the existing BT Overhead cables, crossing the proposed
development, are likely to be required to allow building work. This would
take approximately 3 months depending on the extent of removal works.

Diversion of the existing underground Virgin Media telecommunications
cables, crossing the proposed development, are likely to be required.
This would take approximately 3-6 months depending on the extent of
diversion/removal works.

Diversionary/Removal works to existing Vodafone telecommunications
cables, running underground the proposed development along the
shared path located west of Cow Lane on the south, will be required.
This would take approximately 3-6 months depending on the extent of
diversion/removal works.

Three Mobile: Network coverage issues are noticed within the proposed
development area on the south side. Refer to Note 4 for further details.

Vodafone: Network coverage issues are noticed within the proposed
development area on SE corner. Refer to Note 3 for further details.
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Development
Number

Opportunities

Constraints

Development 12

exchange within the town centre but is dependent on duct
capacity.

*Proposed development may be connected using the existing
Virgin Media duct work network, located adjacent to the
proposed development area. This would reduce excavations
however this is dependent on duct capacity.

Available connection locations:

*Proposed development may be connected using the existing
BT duct work network, with the existing crossing of the railway.
This would reduce excavations and time constraints for
crossing the railway.

Three Mobile: Network coverage issues are noticed within the proposed
development area. Refer to Notes 1 and 4 for further details.

Diversion of the existing underground BT telecommunications cables,
crossing the proposed development at several locations, are likely to be
required. This would take approximately 3 months depending on the
extent of diversion/removal works.

Three Mobile: Network coverage issues are noticed within the proposed
development area. Refer to Note 4 for further details.

NE Didcot Zone 2

Table 5-23 NE Didcot Zone 2 Telecom Opportunities and Constraints

Development
Number

Opportunities

Constraints

Development 5

*Proposed development may be connected using the existing
BT duct work network, located along the south, east and
north sides of the proposed development area. This would
reduce excavations to the BT exchange within the town
centre but is dependent on duct capacity.

Existing underground BT telecommunications cables cross the proposed
development at several locations. Diversion of these is expected. This
would take approximately 3 months depending on the extent of
diversion/removal works.

Existing underground Vodafone telecommunications cables cross existing
service roads. Diversion of these is expected. Diversion of these is
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Development
Number

Opportunities

Constraints

Development 14

*Proposed premises can be connected to existing Virgin
Media network, via existing cable located on SW corner of
the prosed development area.

*Proposed development may be connected using the existing
BT duct work network, located adjacent to the proposed
development area. This would reduce excavations to the BT
exchange within the town centre but is dependent on duct
capacity.

*Proposed development may be connected using the existing
Virgin Media duct work network, located adjacent to the
proposed development area. This would reduce excavations
however this is dependent on duct capacity.

expected. This would take approximately 3-6 months depending on the
extent of diversion/removal works.

Network coverage issues are observed with Three Mobile within the
proposed development area on west side. Refer to Notes 2 and 4 for
further details.

Network coverage issues are observed with Three Mobile within the
proposed development area on North side. Refer to Notes 1 and 3 for
further details.

South Didcot

Table 5-24 South Didcot Telecom Opportunities and Constraints

Development
Number

Opportunities

Constraints

Development 7

*Proposed development may be connected using the existing
BT duct work network, located adjacent to the proposed
development area. This would reduce excavations to the BT
exchange within the town centre but is dependent on duct
capacity.

Existing underground BT telecommunications cables cross the proposed
development at several locations. Diversion of these is expected. This
would take approximately 3 months depending on the extent of
diversion/removal works.
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Development
Number

Opportunities

Constraints

Development 13

*Proposed development may be connected using the existing
Virgin Media duct work network, located adjacent to the
proposed development area. This would reduce excavations
however this is dependent on duct capacity.

While diverting the telecoms that cross the site it may be
possible to increase the number of ducts increasing capacity
for future network cables.

*Proposed development may be connected using the existing
BT duct work network, located adjacent to the proposed
development area. This would reduce excavations to the BT
exchange within the town centre but is dependent on duct
capacity.

*Proposed development may be connected using the existing
Virgin Media duct work network, located adjacent to the
proposed development area. This would reduce excavations
however this is dependent on duct capacity.

Diversion of the existing BT Overhead cables, crossing the proposed
development, are likely to be required to allow building work. This would
take approximately 3 months depending on the extent of removal works.

Diversion of the existing underground Virgin Media telecommunications
cables, crossing the proposed development, are likely to be required.
This would take approximately 3-6 months depending on the extent of
diversion/removal works.

Network coverage issues are observed with EE Mobile within the
proposed development area. Refer to Notes 1 and 4 for further details.

Network coverage issues are observed with Three Mobile within the
proposed development. Refer to Note 4 for further details.

Diversion of the existing underground Virgin Media telecommunications
cables, crossing the proposed development, are likely to be required.
This would take approximately 3-6 months depending on the extent of
diversion/removal works.

Network coverage issues are observed with Three Mobile within the
proposed development area. Refer to Notes 2 and 4 for further details.
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West Didcot

Table 5-25 West Didcot Telecom Opportunities and Constraints

Development
Number

Opportunities

Constraints

Development 2

Development 3

Development 10

*Proposed development may be connected using the existing BT duct
work network, located along the north and south sides of the proposed
development area. This would reduce excavations to the BT exchange
within the town centre but is dependent on duct capacity.

*Proposed development may be connected using the existing Virgin
Media duct work network, located along the south side of the proposed
development area. This would reduce excavations however this is
dependent on duct capacity.

*Proposed development may be connected using the existing BT duct
work network, located along the south side of the proposed development
area. This would reduce excavations to the BT exchange within the
town centre but is dependent on duct capacity.

*Proposed development may be connected using the existing Virgin
Media duct work network, located along the south side of the proposed
development area. This would reduce excavations however this is
dependent on duct capacity.

*Proposed development may be connected using the existing BT duct
work network, located adjacent to the proposed development area. This
would reduce excavations to the BT exchange within the town centre but
is dependent on duct capacity.

*Proposed development may be connected using the existing Virgin
Media duct work network, located adjacent to the proposed development
area. This would reduce excavations however this is dependent on duct
capacity.

Diversion of the existing underground Virgin Media
telecommunications cables, crossing the proposed
development, are likely to be required. This would take
approximately 3-6 months depending on the extent of
diversion/removal works.

Network coverage issues are observed with Three Mobile
within the proposed development area on North side. Refer to
Notes 2 and 4 for further details.

Diversion of the existing underground BT telecommunications
cables, crossing the proposed development at several
locations, are likely to be required. This would take
approximately 3 months depending on the extent of
diversion/removal works.
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NW Didcot

Table 5-26 NW Didcot Telecom Opportunities and Constraints

Development
Number

Opportunities

Constraints

Development 4

Development 8

Development 11

* Proposed development may be connected using the
existing BT duct work network, located adjacent to the
proposed development area. This would reduce excavations
to the BT exchange within the town centre but is dependent
on duct capacity.

*Proposed development may be connected using the existing
Virgin Media duct work network, located along the southeast
corner side of the proposed development area. This would
reduce excavations however this is dependent on duct
capacity.

*Proposed development may be connected using the existing
BT duct work network, located along the south side of the
proposed development area. This would reduce excavations
to the BT exchange within the town centre but is dependent
on duct capacity.

*Proposed development may be connected using the existing
Virgin Media duct work network, located along the east side
of the proposed development area. This would reduce
excavations however this is dependent on duct capacity.

*Proposed development may be connected using the existing
BT duct work network, located along the south side of the
proposed development area. This would reduce excavations
to the BT exchange within the town centre but is dependent
on duct capacity.

Diversion of the existing underground BT telecommunications cables,
crossing the proposed development at several locations, are likely to be
required. This would take approximately 3 months depending on the
extent of diversion/removal works.

Network coverage issues are observes with EE Mobile within the
proposed development area. Refer to Notes 2 and 4 for further details.

Network coverage issues are noticed with Three Mobile within the
proposed development area. Refer to Notes 2 and 4 for further details.

Diversion of the existing underground BT telecommunications cables,
crossing the proposed development at several locations, are likely to be
required. This would take approximately 3 months depending on the
extent of diversion/removal works.

Diversion works to existing underground Vodafone telecommunications
cables, crossing existing service roads across the proposed development,
is likely to be required. This would take approximately 3-6 months
depending on the extent of diversion/removal works.

Diversion of the existing underground Virgin Media telecommunications
cables, crossing the proposed development, are likely to be required.
This would take approximately 3-6 months depending on the extent of
diversion/removal works.
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Development
Number

Opportunities

Constraints

*Proposed development may be connected using the existing
Virgin Media duct work network, located along the east side
of the proposed development area. This would reduce
excavations however this is dependent on duct capacity.

Network coverage issues are observed with EE Mobile within the
proposed development area on SW corner. Refer to Notes 2 and 4 for
further details.

Network coverage issues are observed with Three Mobile within the
proposed development area on west side. Refer to Notes 2 and 4 for
further details.

* The full extent of fibre optics required will be determined with the relevant telecommunication companies during the detailed design stages of the Proposed Development
Note 1 Coverage in some buildings may be poor for voice calls

Note 2 Poor Coverage in most buildings for voice calls

Note 3 Signal in some buildings may be insufficient to use 4G data services reliably

Note 4 Signal in most buildings is unlikely to be sufficient to use 4G data services reliably
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6. Gap Analysis and Conclusion

6.1  Gap Analysis

Information is based on the utility plans provided and these may not be accurate with onsite surveys required to confirm service locations. Limitations about planned developments. The table should be read in conjunction with the following
notes:

1. Existing utility data has been provided by the supplier, reviewed and added to drawings by Cornerstone Projects Limited.
2. Information is based on the utility plans provided and these may not be accurate and onsite surveys are required to confirm service locations.

3. Mobile Networks have been assessed using the Ofcom courage checker maps at the time of reporting, the latest of these can be accessed here http://maps.ofcom.org.uk/check-coverage/.

4. Reviewed from existing utility plans provided by the Asset Owner.
Red: Further Information is a Must;
Amber: Further Information would inform decisions;

Green: Enough Information to make an engineering judgement, however further discussions could be productive.

Table 6-1 Gap Analysis for Didcot Garden Town Boundary

Utility and Asset Owner Existing Utilities Headline Spatial Constraints Capacity Requirements

Existing Capacity Planned Upgrades Additional Capacity Spatial Opportunities
Requirements

Sewerage — Thames Water

Sewerage — SSE

Potable Water — Thames
Water
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Utility and Asset Owner

Existing Utilities

Headline Spatial Constraints

Portable Water — SSE

Electricity - SSE

Gas Mains — SGN

Telecommunications — BT
/Openreach

Telecommunications — Virgin
Media

SEE are the Potable Water
undertaker for the Great Western
Park Development.

See Note 1.

See Note 1 and 2.

See Note 1 and 2.

See Note 1 and 2.

See Note 1 and 2.

Refer to section 3.1 and drawing
38421/LEA/CVD/005 for further
details.

See Note 4.
Refer to section 3.2 and drawing

38421/LEA/CVD/005 for further
details.

See Note 4.
Refer to section 3.3 and drawing

38421/LEA/CVD/007 for further
details.

See Note 4.
Refer to section 3.4 and drawing

38421/LEA/CVD/004 for further
details.

See Note 4.
Refer to section 3.5 and drawing

38421/LEA/CVD/008 for further
details.

See Note 4.

Refer to section 3.5.

Capacity Requirements

Existing Capacity

Recently designed and
constructed as part of the
Great Western Park
Development. Capacity has
been designed for the
development and no
information is available to
identify if any capacity is
available for further
development.

SSE have provided current
capacity and requirements
refer to section 4.2 for details.

As of November 2016,
Openreach confirmed that
there are no issues with
capacity within the existing
catchment area. However
continual capacity
management take place to

support any new development.

Planned Upgrades

Additional Capacity
Requirements

Spatial Opportunities

Not Applicable — As limited
scope across the Didcot
Garden Town Boundary.

SSE have provided upgrade
capacity and requirements
refer to section 4.2 for details.

Further discussions are
needed to discuss timescales
for upgrades and a strategic
approach to the upgrade.

Openreach confirmed that at
this stage they haven’t
scheduled any upgrade works
to the existing network, located
within the proposed
development area. However
unscheduled upgrade works
may be required to make fibre
broadband available for
existing and new premises.

best practice. Refer to section
4.1 and Appendix B for details.

Not Applicable — As limited
scope across the Didcot
Garden Town Boundary.

Additional Capacity
Requirements have been
worked out based on industry
best practice. Refer to section
4.2 and Appendix B for details.

Additional Capacity
Requirements have been
worked out based on industry
best practice. Refer to section
4.3 and Appendix B for details.

Additional Capacity
Requirements have been
worked out based on street
cabinet’s maximum capacity.
Refer to section 4.4, table 4.1
for details.

Not Applicable — As limited
scope across the Didcot
Garden Town Boundary.

The ideas presented have not
been discussed with the asset
owner and therefore further
discussions will be required.

The ideas presented have not
been discussed with the asset
owner and therefore further
discussions will be required.

Refer to section 4.4 for details.
The ideas presented have not
been discussed with the asset
owner and therefore further
discussions will be required.

Refer to section 4.4 for details.
The ideas presented have not
been discussed with the asset
owner and therefore further
discussions will be required.
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Utility and Asset Owner

Existing Utilities

Headline Spatial Constraints

Capacity Requirements

Existing Capacity

Telecommunications —
Vodafone

Telecommunications — 02

Telecommunications — EE

Telecommunications — Three
Mobile

See Note 1, 2 and 3.

See Note 1, 2 and 3.

See Note 1, 2 and 3.

See Note 1, 2 and 3.

See Note 4.

Refer to section 3.5.

See Note 4.

Refer to section 3.5.

See Note 4.

Refer to section 3.5.

See Note 4.

Refer to section 3.5.

Existing Network courage has
been reviewed See Note 3.

Currently no information
regarding capacity of the
network.

Existing Network courage has
been reviewed See Note 3.

Currently no information
regarding capacity of the
network.

Existing Network courage has
been reviewed See Note 3.

Currently no information
regarding capacity of the
network.

Existing Network courage has
been reviewed See Note 3.

Currently no information
regarding capacity of the
network.

Planned Upgrades

Additional Capacity
Requirements

Spatial Opportunities

Refer to section 4.4 for details.
The ideas presented have not
been discussed with the asset
owner and therefore further
discussions will be required.

Refer to section 4.4 for details.
The ideas presented have not
been discussed with the asset
owner and therefore further
discussions will be required.

Refer to section 4.4 for details.
The ideas presented have not
been discussed with the asset
owner and therefore further
discussions will be required.

Refer to section 4.4 for details.
The ideas presented have not
been discussed with the asset
owner and therefore further
discussions will be required.
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Information is based on the utility plans provided and these may not be accurate with onsite surveys required to confirm service locations. The table should be read in conjunction with the following notes:

A. An opportunity is available however discussions with the network owner would be required to confirm strategic approach.

m o o

Not Applicable as no assets within the area.

Table 6-2 Gap Analysis for Didcot Garden Town Development Sites

A full survey should be undertaken within the catchment to identify flow paths from gullies.

An opportunity is available however due to limited information available regarding proposals for the developments these would need to be reviewed.

The opportunity would allow for the development to have a more direct connection to the treatment works however funding and discussion with both Thames Water and SSE would need to be undertaken.

Utility and Asset
Owner

Opportunities and Constraints for Proposed Development Sites

NE Didcot Zone 1 NE Didcot Zone 2 South Didcot West Didcot NW Didcot
5 14 6 9 12 7 13 2 3 10 4 8 1
Sewerage — Thames See Note A. See Note B. See Note B. See Note B. See Note B. See Note B. See Note B. The opportunity would allow for the development to have a See Note B.  See Note B.
Water more direct connection to the treatment works however
See Note E. See Note E. See Note E. See Note E. See Note E. funding and discussion with both Thames Water and SSE See Note E.  See Note E.
would need to be undertaken.
Sewerage — SSE See Note D. See Note D. See Note D. See Note D.  See Note D. See Note D. See Note D. The opportunity discussed exist however See Note D. See Note D.  See Note D.
Water would need to be confirmed with SSE
regarding capacity within the network.
Potable Water — See Note A. See Note B. See Note B. See Note B. See Note B. See Note B. See Note B. See Note A. See Note A. See Note A. See Note A. See Note B. See Note B.
Thames Water
Portable Water — See Note D. See Note D. See Note D. See Note D. See Note D. See Note D. See Note D. The opportunity discussed exist however See Note D. See Note D.  See Note D.
SSE would need to be confirmed with SSE
regarding capacity within the network.
Electricity - SSE See Note A. See Note B. See Note B. See Note B. See Note B. See Note B. See Note B. See Note A. See Note A. See Note A. See Note A. See Note B.  See Note B.
Gas Mains — SGN See Note A. See Note B. See Note B. See Note B. See Note B. See Note B. See Note B. See Note A. See Note A. See Note A. See Note A. See Note B.  See Note B.
Telecommunications See Note A. See Note B. See Note B. See Note B. See Note B. See Note B. See Note B. See Note A. See Note A. See Note A. See Note A. See Note B. See Note B.
BT /Openreach
Telecommunications See Note A. See Note B. See Note B. See Note B. See Note B. See Note B. See Note B. See Note A. See Note A. See Note A. See Note A. See Note B.  See Note B.
Virgin Media
Telecommunications See Note A. See Note B. See Note B. See Note B. See Note B. See Note B. See Note B. See Note A. See Note A. See Note A. See Note A. See Note B. See Note B.
Vodafone
Telecommunications See Note A. See Note B. See Note B. See Note B. See Note B. See Note B. See Note B. See Note A. See Note A. See Note A. See Note A. See Note B.  See Note B.
02
Telecommunications See Note A. See Note B. See Note B. See Note B. See Note B. See Note B. See Note B. See Note A. See Note A. See Note A. See Note A. See Note B. See Note B.
EE
Telecommunications See Note A. See Note B. See Note B. See Note B. See Note B. See Note B. See Note B. See Note A. See Note A. See Note A. See Note A. See Note B.  See Note B.
Three Mobile
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6.2 Conclusion

Baseline and spatial constraints

A baseline study of the existing key utilities serving Didcot has been undertaken and is presented within this
report. The utilities that have been reviewed are:

» Foul water drainage;

» Potable water;

v

Electricity;
> Gas;
» Telecommunications.
Data for these utilities has been obtained from the following Statutory Undertakers:
» Thames Water;
» SSE Water;
» Scottish and Southern Energy (SSE);
» Scotia Gas Networks (SGN);
» National Grid Electric;
» National Grid Gas;
» BT/Openreach;
» Virgin Media;
» Three;
» EE;
> 02;
» Vodafone;

The spatial constraints from the existing strategic utilities have been identified where they may impact on the
delivery of Didcot Garden Town masterplan.

Capacity constraints

Further to this assessments of capacity requirement for the increase in demand for each of these utilities is
considered. The utilities that pose the greatest concern for the large increase in population are sewerage
and electricity. Both of these require early engagement to ensure that the required upgrades to the networks
and facilities can be delivered in time.

For electricity, the Feasibility Report produced by SSE indicates that significant upgrades are already
planned to the substation serving Didcot and that they have planned for significant growth. There is a need
to continue to liaise with SSE to ensure that the latest numbers for planned growth are included within their
proposals.

For sewerage, Thames Water indicate that there will be a need to upgrade Didcot Sewage Treatment works
to cope with the planned growth. The programming of this needs to be considered and Thames Water
requires information about the phasing of development to ensure that they can plan their asset management
appropriately.
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Specific opportunities and constraints for each of the development sites are assessed. Owing to the
limitations of the available information for this scope of study, a gap analysis is provided. This identifies
requirements for information which if made available will help progress the study further.

Opportunities

Opportunities have been identified relating to each utility. Those presented below are considered to be the
ones that could be brought forward most effectively within the Garden Town Delivery Plan:

>

Early consultation with all utilities providers at a strategic level to allow the organisations to plan
for the proposed developments and increased demand in a strategic manner. This is already
happening through the IDP process as part of the Local Plan and it is important to continue this
once the Local Plan is adopted to ensure utilities providers are kept up-to-date with changes.

Reduce the demand for both potable water supply and foul drainage capacity by use of water
saving devices within new developments and existing homes.

Use of rainwater and/or greywater harvesting within new developments.

Provision of electric vehicle charging points at home with allocation of space for parking such
vehicles, or community parking areas with access to charging points where density of
development precludes space for vehicles at individual dwelling level.

Public access charging areas within central areas (vehicles and e-bikes).

Use of solar panels to power electric vehicle charging points and provision for battery storage to
complement roof mounted solar PV array.

Use of the new deck of the proposed Science Bridge to incorporate service ducts for future
provision to the North. This would provide a means of crossing the railway without the need for
tunnelling.

Construction of new shared mobile masts to improve network coverage.
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Appendix A
Drawings

Drawing Number Revision Title

38421/LEA/CVD/004 D Strategic Gas Assets

38421/LEA/CVD/005 D Strategic Potable Water Assets

38421/LEA/CVD/006 D Strategic Foul Water Assets

38421/LEA/CVD/007 D Strategic Electrical Assets

38421/LEA/CVD/008 D Strategic Telecom Assets

38421/LEA/CVD/015 B Didcot Proposed Developments and Area Breakdown
38421/LEA/CVD/016 B 2Di_d'(\:l<;trt:roposed Developments and Area Breakdown Development Area
38421/LEA/CVD/017 B 2Di_d;c(;’[ulfhroposed Developments and Area Breakdown Development Area
38421/LEA/CVD/018 B ?I?i_d'ic(;trt:roposed Developments and Area Breakdown Development Area
38421/LEA/CVD/019 B :I?i_dgcc))tult:’r:oposed Developments and Area Breakdown Development Area
38421/LEA/CVD/020 B 4Didcot Proposed Developments and Area Breakdown Development Area
38421/LEA/CVD/021 B f_I:))idcot Proposed Developments and Area Breakdown Development Area
38421/LEA/CVD/022 B 6Didcot Proposed Developments and Area Breakdown Development Area
38421/LEA/CVD/023 B 7Didcot Proposed Developments and Area Breakdown Development Area
38421/LEA/CVD/024 B Didcot Proposed Developments and Area Breakdown Development Area

8




B2 © Amec Foster Wheeler Environment & Infrastructure UK Limited

38421/LEA/CVD/025

38421/LEA/CVD/026

38421/LEA/CVD/027

38421/LEA/CVD/028

38421/LEA/CVD/029

38421/LEA/CVD/030

Didcot Proposed Developments and Area Breakdown Development Area
9

Didcot Proposed Developments and Area Breakdown Development Area
10

Didcot Proposed Developments and Area Breakdown Development Area
11

Didcot Proposed Developments and Area Breakdown Development Area
12

Didcot Proposed Developments and Area Breakdown Development Area
13

Didcot Proposed Developments and Area Breakdown Development Area
14
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1. Introduction

Amec Foster Wheeler has been engaged as part of the Didcot Garden Town (Phase 2) assignment to
undertake a review of waste management considerations, specifically reviewing existing and required waste
management infrastructure, existing and ongoing environmental services delivery and future utilisation of
technology and innovation to support and enhance service delivery in a garden town environment.

In particular, the following tasks have been undertaken within this review:
» Evaluation of local and national policy in relation to waste collection, processing and disposal;

» A consideration of existing waste collection, processing and disposal operations relevant to the
Didcot area;

» An evaluation of existing contracts for waste management relevant to the Didcot area, including
a review of tonnage and contract length considerations;

» An evaluation of the impact of proposed development on projected waste arisings;
» A consideration of service requirements to cater for population and waste growth; and

» The identification of opportunities for the use of innovative and sustainable working practices to
enhance service delivery.

In undertaking this review, relevant stakeholders have been engaged with directly, including South
Oxfordshire and Vale of White Horse environmental services department and the Oxfordshire County
Council environment and economy team.

January 2017
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2. Policy Background

As the waste collection authority (WCA) and principal litter authority (PLA) for the Didcot area, Vale of White
Horse and South Oxfordshire District Council has a statutory duty to ensure the collection of controlled waste
and to keep its relevant land clear of litter and refuse as far as is reasonably practicable (as defined in
section 89(1) of the Environmental Protection Act 1990. Oxfordshire County Council, as waste disposal
authority (WDA), has the responsibility for the treatment and disposal of material collected by the WCA.

In order to support and promote sustainable waste management practices within garden town developments,
consideration should be given to both national and local waste management policies and strategies,
specifically:

2.1 EU and National Waste Policy

» The waste hierarchy as defined in the EU Waste Framework Directive underpins the
management of waste in the UK. As such, a target of 50% reuse and recycling for EU member
states has been set for 2020;

» The European Commission’s Circular Economy package furthers recycling aspirations by
setting a recycling rate of 65% on EU members to be met by 2030, coupled with a 10% limit on
waste being sent to landfill;

» The Environmental Protection Act (1990) sections 45 and 46 place the duty on waste collection
authorities for the collection of controlled waste using receptacles and collection methodologies
that the council considers most appropriate;

» Section 51 of the Environmental Protection Act (1990) places the duty on a waste disposal
authority to dispose of controlled waste collected in its area by waste collection authorities.
Exception is made to the recycling of collected material which, under section 48, may be
arranged by the waste collection authority;

» The Waste (England and Wales) Regulations 2012 requires WCAs to collect paper, glass,
plastics and metals separately where technically, environmentally and economically practicable
(the TEEP test); and

» WRAP’s waste collection consistency framework, introduced in September 2016, outlines three
preferred options in order to promote greater harmonisation of public services across England.
One of these options is a fully comingled service including plastics, metals, cartons, glass and
card, as currently provided to residents of the Vale of White Horse and South Oxfordshire
District Council area.

2.2 Local Waste Strategy

Oxfordshire’s Joint Municipal Waste Management Strategy 2013 states that the planning authority (i.e.
Oxfordshire County Council) should define where waste management facilities should be located. The
strategy also has a clear focus on the following areas;

» Aligning local waste management with the waste hierarchy, promoting waste reduction and the
treatment of waste before disposal;

» Joint working to save money, improve recycling opportunities and maximise material value; and

» Linking carbon measures to waste management delivery, improving access to services and the
variety of services offered.
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2.3  Planning Policy

The National Planning Policy for Waste (2014) covers the following considerations for planning bodies and

authorities:
>
>

>

>

Support for the waste hierarchy and the proximity principle;
The consideration of waste management at planning stages;

Promotion of good waste segregation and storage through effective development design so as
to support high quality service delivery;

Support for collaborative cross boundary working to maximise the use of capacity on a local
level,

Identification of the benefits of locally sited facilities and linking energy sources to developments
at a local level; and

How waste facilities should positively contribute to the local environment.

South Oxfordshire and Vale of White Horse District Council Policy DC7 (Guidance for Future Planning
Proposals and their Impact on Waste Vehicles) details the provisions to be made within new developments
for the sorting, storage and collection of waste, along with provisions to support sustainable waste
management initiatives. Specifically:

>

>

Figure 2.1

Details of waste containment to be provided to each property;

Confirmation that all waste containers must be stored within property boundaries without the
need to go up / down steps or through the property, and with suitable access points to allow for
the presentation of waste for collection;

Consideration of internal methods of waste separation to support collection services, such as a
two-bin system in kitchen areas for waste and recyclable material;

Accessibility to bin storage areas by all residents, including those who are less mobile;
Provision of a suitably clear and wide path from any bin store to the collection point;

Confirmation that waste should be presented no more than 25m away from the nearest
accessible point for a collection vehicle; and

Road design should address minimising the need for vehicle reversing, and construction should
be suitable for a full sized refuse collection vehicle, both in terms of width and in terms of
suitability to accept vehicles of 32 tonnes gross vehicle weight.

Typical Roadside Collection Vehicle
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3. Existing Environmental Services Delivery —
Waste Collection, Street Cleansing and Grounds
Maintenance

As the waste collection authorities for the Didcot area, South Oxfordshire District Council and Vale of White
Horse District Council has responsibility for the collection of waste from households. This responsibility is
borne from the point of occupation. In addition, as principal litter authority, the District Councils have
responsibility to keep relevant land clear of litter and refuse as far as is reasonably possible. This may
involve the use of street cleansing schedules and the provision of suitable litter and dog waste bins, however
the responsibility for providing these services is only borne from the point at which a footpath or road is
adopted.

Environmental services provided by South Oxfordshire and Vale of White Horse District Council have been
reviewed below in terms of contractual terms and service standards to allow an assessment of capacity for
growth to be undertaken.

3.1 Waste and Recycling Collection Services

Oxfordshire is a high performing county in terms of waste recycling. For the 2015/16 annual period the waste
collection authorities of South Oxfordshire and Vale of White Horse District Councils achieved preliminary
recycling figures of 66.5% and 64.8% respectively, placing them in first and second place in the national
recycling league table. This level of performance means that both councils are achieving the 2020 target of
50% set by the Waste Framework Directive, and together surpass the Circular Economy target for 2030 of
65% recycling.

South Oxfordshire and Vale of White Horse District Councils have jointly procured and managed waste
collection services, currently provided by Biffa under a contract that has been extended to run up to 2024. No
further extension will be permitted and therefore the contract will need to be tendered in advance of 2024.
This contract also includes street cleansing services, dog and litter bin servicing, and fly tipping removal.

Waste collections services are based on an alternate weekly collection service, whereby over a two-week
period residual waste is collected from a grey wheeled bin one week, and dry mixed recyclable materials are
collected from a green wheeled bin the following week. In addition, food waste is collected from a kerbside
caddy on a weekly basis, and an optional fortnightly garden waste scheme is available to residents at a cost
of £37 per annum. Approximately 46,000 households (42%) subscribe to this additional service. The
collection containers utilised are described in table 3.1.

Table 3.1  Core waste and recycling collection services

Standard Containment Collection Frequency
Residual Waste 180 litre wheeled bin Fortnightly
Dry Mixed Recyclables 240 litre wheeled bin Fortnightly
Garden Waste (opt in) 240 litre wheeled bin Fortnightly
Food Waste 23 litre caddy Weekly

January 2017
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Figure 3.1 Typical Household Waste Bins

Supporting high levels of performance, the collection methodology in place is in line with WRAPs
consistency framework as described in section 1.1, through the provision of a comingled recyclable material
stream accepting plastics, metals, cartons, glass and card.

In addition to the core services provided as detailed above, a chargeable bulky waste collection service is
offered. Whilst the reuse of bulky waste is promoted and supported by the council, there is no current reuse
scheme in place. Residents are directed to reuse options when they call to request a collection service, such
as charity outlets, however this service is not provided by the council directly.

The council does not offer a commercial waste collection service, and traders are directed to the council’s
contractor, Biffa Commercial, if a service is requested.

Bring sites for the depositing of recyclable material in public spaces has been scaled back in recent years,
with a small number of collection points remaining for waste electrical and electronic equipment (WEEE)
along with some underground glass banks. Historical sites suffered from contamination and fly tipping, and
the introduction of more comprehensive kerbside collection schemes has in effect made this service surplus
to requirements. The recent introduction of kerbside collections of WEEE and textiles has meant that there
will likely be a further drop in bring bank provision moving forward.

3.2  Street Cleansing and Grounds Maintenance Services

A good level of street cleanliness is being achieved in the South Oxfordshire and Vale of White Horse area,
with BVPI 195 measurements sitting at 3% for litter and 11% for detritus, against targets of 4% and 7%
respectively. Street cleansing is a contracted service, with this currently undertaken by Biffa. This service
attends to the cleansing of inner and outer town centre areas and car parks, large and small villages, and is
undertaken under schedule utilising both manual and mechanical sweeping methodologies.

Community litter picking is supported through the provision of tools and bags (refuse and recycling) by the
council and collection of collected material by the street cleansing contractor. While the recycling of litter is
limited due to contamination, some on street recycling litter bins and park recycling bins are provided and
serviced regularly.

Grounds maintenance is also a contracted service, currently being provided by Sodexo. Waste arisings from
grounds maintenance operations are the responsibility of the contractor to manage appropriately. Currently,
Sodexo ensure that all grounds maintenance waste is composted off site.

Street cleansing and grounds maintenance operations are delivered in accordance with the contract held
between contractor and council. There is little alignment of services where delivered by differing contractors,
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other than the continuity of a single council officer overseeing the contracts. Park up areas, where refuse
collection or street cleansing vehicles and equipment is held overnight, are provided by the relevant
contractor and not by the council. Where vehicles are deployed, the council requires contractors to utilise the
most up to date engine technology in terms of emission standards at the point of contract commencement or
the replacement of fleet (Euro 6 at the time of writing). There is a contractual aspiration to deploy the use of
biofuels, however concerns have been raised regarding engine manufacturer warranties which would need
to be resolved before use of biofuels could become a reality. There is no contractual requirement for the
deployment of further alternative fuel technology such as hydrogen fuel cell or electric / hybrid vehicles.

3.3 Infrastructure and Waste Disposal Arrangements

South Oxfordshire and Vale of White Horse District Council retain ownership of dry mixed recyclable material
collected as part its services, and currently the responsibility for handling and the sale of dry mixed
recyclable material after the point of collection is held by the collection contractor. Currently, Biffa deposit this
material at a waste transfer station at the ‘Culham No 1’ site, approximately 3 miles north of Didcot. From this
site material is bulk hauled to materials recovery facilities in North London and the West Midlands.

Oxfordshire County Council has procured and manages an extensive infrastructure network for the
management and processing of residual and organic waste collected across the county, as detailed in table
3.2. This infrastructure supports the local waste policy by promoting the treatment of waste before disposal,
and in accordance with the proximity principle.

Table 3.2  Residual and Organic Waste Management Facilities provided by Oxfordshire County Council

Waste Stream Facility Type Contractor Location Notional Design Contract End
Capacity (tpa) Date (extension)

Residual Waste Energy from Waste  Viridor Ardley 300,000 2040 (2050)

Organics Anaerobic Agrivert Wallingford 50,000 2024 (2029)
Digestion

Organics Anaerobic Agrivert Cassington 50,000 2024 (2029)
Digestion

Organics In Vessel Agrivert Ardley 35,000 2024 (2029)
Composting

Organics Windrow Agrivert Showell 25,000 2024 (2029)
Composting

Organics Windrow Agrivert Wallingford 25,000 2024 (2029)
Composting

Organics Windrow Agrivert Hinton 5,000 2024 (2029)
Composting

Bulky Waste Landfill FCC Sutton Courtenay n/a 2017

Oxfordshire County Council’s contract with Viridor (let in 2011, with a 25-year service term commencing
2015) for the processing of residual waste has an exclusivity clause whereby all residual waste for which
Oxfordshire County Council has responsibility for must be processed by Viridor through their Energy
Recovery Facility (ERF) at Ardley. Similarly, there is agreement between the County Council and all waste
collection authorities to ensure that all collected residual waste is to be managed by the County Council.
Therefore, there is full exclusivity in the management of this material stream.
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Figure 3.2 Viridor's Energy Recovery Facility at Ardley

The in-vessel composting and anaerobic digestion contract between Oxfordshire County Council and
Agrivert has a minimum tonnage. The garden waste composting (windrow) agreement with Agrivert has no
restriction either in terms of exclusivity or minimum tonnage.

In addition to the treatment and disposal infrastructure detailed above, Oxfordshire County Council provides
a network of household waste recycling centres (HWRC) for the depositing of household waste without
charge in line with the Environmental Protection Act section 51(1) and (2).

A total of 7 HWRC sites are managed and maintained under contract. Oxfordshire County Council intends to
extend the contractual arrangements for up to 10 years from 2017. Many sites are reaching capacity and
are in need of refurbishment.

Figure 3.3 Example HWRC site — Oakley Wood, Oxfordshire
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The closest HWRC site to the Didcot area (Steventon Road, Drayton, Nr Abingdon, OX14 4LA) has an
annual throughput of approximately 10,000 tonnes per annum and achieves a 47% recycling rate, however
suffers as a result of limited space and high usage, resulting in regular queuing on site. This has had the
knock on effect of residents depositing waste at alternative sites, putting additional pressure elsewhere.
Oxfordshire County Council continues to review the provision of HWRCs which, subject to appropriate
analysis and approvals, may result in a long term move to fewer, larger and more innovative sites.

Street sweeping material collected as part of the street cleansing contract provided by Biffa is processed by
Grundon under contract with Oxfordshire County Council. The site, at Ewelme, processes approximately

5000 tonnes of street sweeping material per annum from across Oxfordshire to recover or recycle 100% of
delivered material through separation into constituent parts (predominantly organics, metals, grit and sand).
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4. Growth in Population and Waste Arisings

The level of development planned for Didcot will result in inevitable growth of waste arisings for that area
which must be incorporated into existing or new waste management infrastructure. In order to assess the
level of waste growth that can be expected from the Didcot Garden Town development, current waste
arisings across the South Oxfordshire and Vale of White Horse area have been reviewed. Table 4.3
summarises the material collected over the 2015/16 annual period.

Table 4.3  Waste arisings (2015/16) across South Oxfordshire and Vale of White Horse District Council
area.

Tonnes per Annum % of Material Collected
Dry Recyclable Material 27,076 31.30
Anaerobic Digestion / In-vessel Composted 7,945 9.19
Composted 19,533 22.58
Energy from Waste 30,529 35.30
Landfill 1,413 1.63
TOTAL 86,496 100

Mid-year 2014 ONS data indicates that South Oxfordshire! and Vale of White Horse? have a combined total
population of 261,900. With a resident per household average of 2.4 across Oxfordshire, this equates to a
household total of 109,125.

Using this data to calculate the waste arisings per household results in a figure of 0.79 tonnes per annum
per household of kerbside collected material across the South Oxfordshire and Vale of White Horse area
(86,496/109,125).

Based on the current proposals for Didcot Garden Town development anticipating 15,050 new households,
the expected growth in kerbside waste arisings can be calculated as shown in table 4.4 (assuming the same
mix of materials collected as at present).

Table 4.4  Expected Growth in Waste Arisings as a result of Didcot Garden Town Development.

Calculation Tonnes per Annum
Dry Recyclable Material (31.30%) 0.79 x 15050 x 0.313 3721
Anaerobic Digestion / In-vessel Composted (9.19%) 0.79 x 15050 x 0.0919 1093
Composted (22.58%) 0.79 x 15050 x 0.2258 2685
Energy from Waste (35.30%) 0.79 x 15050 x 0.3530 4197
Landfill (1.63%) 0.79 x 15050 x 0.0163 194
TOTAL 11,890

" https://www.oxford.gov.uk/districtdata’/homepage/5/district_data_- south_oxfordshire
2 https://www.oxford.gov.uk/districtdata/nomepage/6/district_data_- vale_of white_horse
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Figure 4.1 Predicted Tonnages of Waste to Different Facilities

4.1  The Impact of Waste Growth on Waste and Recycling Collection
Services

The calculation of anticipated waste growth as detailed in table 4.4 allows an assessment of service delivery
impacts to be undertaken. By utilising assumed vehicle capacity for each material stream, an estimate of
additional loads and therefore vehicles required can be made. These calculations are detailed in table 4.5.

Table 4.5 Estimated Increase in Vehicles Required per Material Stream.

Material Stream Total pa  Vehicle Additional Working Additional Loads per  Additional Vehicles
(tonnes)  Capacity Loads pa Days pa day (every other per week Assuming 2
week / each week) tips / day
Dry Recyclable Material 3721 5.5 tonnes 677 130 52/26 1.5
Residual Waste 4197 7.5 tonnes 560 130 43/2.15 1
Garden Waste 2685 10.5 tonnes 256 260 0.98 (every week) 0.5
Total 3

Table 4.5 predicts a requirement for a total of an estimated three additional vehicles to be deployed for the
collection of all waste predicted to be created from the additional 15,050 properties as a result of the growth
of Didcot Garden Town. These additional resources, within the current collection contract, would be
managed as part of the ‘extra works’ contractual arrangement, whereby additional properties are added to
the contractors ‘extra works’ invoice throughout the annual period. These are then added to the core invoice
at the end of each annual period for payment in the following and future periods. It is then up to the
contractor to provide the necessary resources to ensure that additional households are serviced
appropriately.
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It is anticipated that take up of the chargeable garden waste scheme would likely take a period of two to
three years to reach the existing take up rates due to gardens needing to become established over that
period of time.

These estimated additional vehicles will result in increased vehicle movements between collection area and
tip site which should be considered from a traffic impacts perspective. The current deposition of dry
recyclable material at the ‘Culham No 1’ site does require the movement of refuse collection vehicles through
the village of Sutton Courtenay and Long Wittenham. With an estimated increase of three tips per day
(rounded up from 2.6), this would equate to an estimated increase of 3 vehicle movements (to and from tip
site) per day from servicing the expanded Didcot area.

This increase in traffic movements between Didcot and the Culham No 1 site will be helped by the proposed
Thames River Crossing® which will add a direct route between the two areas, diverting traffic away from
Sutton Courtenay and Long Wittenham.

The increase in residual waste collection vehicles will have no impact outside of the Didcot area. As planning
permission is in place for the transfer of non-hazardous waste up until 2030, the current practice of domestic
residual waste transfer at the FCC transfer station situated at the Sutton Courtenay landfill site will continue
for the foreseeable future.

Organic waste (garden waste and food waste) is transported to the Wallingford anaerobic digestion and
windrow composting site located approximately 1.2 miles north east of Wallingford. As food waste is
collected within a vehicle pod alongside residual waste, it is likely that a single tip per day will be required per
vehicle and that this will therefore result in a likely increase of 1 vehicle movements per day between Didcot
and the Wallingford site. Similarly, it is likely that a maximum of 1 additional garden waste vehicle movement
will be required along the same route.

It must be noted that the assumptions made with regard to vehicle movements are based on the existing
service and infrastructure provision and cannot take account of unknown changes to contracts held by either
the South Oxfordshire and Vale of White Horse District Council or the Oxfordshire County Council over the
next 15 years. New or amended contracts, either for waste collection or waste handling, may result in the
utilisation of alternative sites at the discretion of any new contractor and in agreement with the relevant local
authority.

4.2  The Impact of Waste Growth on Material Treatment and Disposal

The calculation of anticipated waste growth as detailed in table 5.4 allows an assessment of the impact on
waste management infrastructure to be undertaken.

Oxfordshire County Council have confirmed that the existing infrastructure does have capacity to accept the
additional volumes of material predicted to arise from the growth of Didcot Garden Town. There is also a
contractual obligation to direct all residual waste under exclusivity and food waste under a minimum tonnage
agreement.

However, as detailed earlier within this report the existing HWRC infrastructure is currently struggling with
demand, and will further struggle with additional material that may be deposited at these facilities from new
developments.

Over the 2015/ 16 annual period, a total of 49,176 tonnes of household waste and recyclable material was
deposited at HWRC sites across Oxfordshire. With the total number of households in Oxfordshire totalling
280,208, the average waste per household deposited at HWRC sites equates to 0.18 tonnes per annum.
Therefore, with the planned growth of 15,050 households within Didcot, it can be estimated that an
additional ~2,709 tonnes of material will require deposition at HWRC sites.

When put into context, the closest site to Didcot, located at Drayton, currently manages a throughput of
8,040 tonnes per annum. Assuming all waste growth is diverted through this site, this would result in an
increase in waste of 33.7%. As previously stated, the Drayton site is currently under pressure and therefore it

3 www.cpreoxon.org.uk/news/item/download/759
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can be assumed that such an increase in waste throughput would not be sustainable for this site in its
current state.

Even if the next closest site (Oakley Wood, near Wallingford) is taken into account, both of these sites
currently accept an annual total of 18,050 tonnes per annum. An increase of 2,709 tonnes would add 15% to
the total waste throughput.

It is therefore recommended that Oxfordshire County Council are further engaged on the subject of HWRC
service provision. Discussions to date have confirmed that the County Council’s service review is focussed
more on the north of the County, however there would likely be considerable interest should a suitable site
for a new and improved HWRC site be identified in or around the Didcot area. A failure to consider the
impact on HWRC sites may have an impact on local street scene due to the potential for increased fly tipping
where access to HWRC sites is constrained due to capacity limitations, and it is therefore in the interest of
South Oxfordshire and Vale of White Horse District Council to engage with Oxfordshire County Council on
this matter.

The development of innovative waste management solutions within development plans will not only ensure
that facilities are fit for purpose and aligned with existing services, but will also promote the more sustainable
management of waste on a local level and make solutions easy for the public to utilise effectively.

4.3  The Impact of Development on other Environmental Services

In addition to the impact on property development on waste arisings, the development of infrastructure and
the associated urban environment will impact on the provision of environmental services in the form of street
cleansing, provision for litter containment, and grounds maintenance.

In both cases, street cleansing and grounds maintenance, services are delivered by third party contractors
under contract let by South Oxfordshire and Vale of White Horse District Council, and additional
requirements through infrastructure development are managed through the issuing of variation orders. For
example, the street sweeping requirements will increase in line with the length of new roadway created, with
responsibility being borne by the council from the point at which the road becomes adopted. Until full
development plans are available it is not possible to identify the scale of additional services required.
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5. Best Practice / Innovation

As detailed earlier, the provision of environmental services across an enlarged Didcot Garden Town area
can be managed within existing and future contracts procured for the delivery of services. In addition, waste
treatment and disposal contracts can accommodate the predicted waste growth across existing
infrastructure.

This therefore gives some comfort that, in general, the growth in demand for services will be subsumed
within existing practices or any new contracts let over the next 15 years. The only exception to this is
perhaps the provision of HWRC sites, and the pressure on the existing sites that will be seen from increased
waste creation within Didcot.

There are, however, areas of best practice and innovation that must be considered to support the
development of service delivery in a way that is in line with the ethos of a garden town, some of which can
be built into future contracts. These have been split into three main themes; firstly, the delivery of best
practice within current service delivery practices, secondly the development of solutions to take existing
service delivery to the next level, and thirdly the review of new technology and innovation to transform
service delivery now or in the future.

Core to the principles of Garden Town developments is community engagement and involvement, and the
creation of an environment where residents want to feel part of the community. From a service provision
perspective these principles are supported by ensuring that services are easily understood and convenient to
participate in.

5.1 Best Practice in Design

Engagement and participation in waste and recycling collection schemes is best promoted at property level
through direct communication with residents, however there is considerable benefit from promoting the
separation of waste and recyclable material through the inclusion of waste segregation containment systems
at the development stage of property design, a number of which are detailed within the South Oxfordshire
and Vale of White Horse Council’s Policy DC10.

In particular, the following principles* should be considered and implemented to support service delivery and
provide best value solutions:

» The provision of in premise storage for each material stream collected as part of a kerbside
collection scheme;

» Suitable and adequate storage (individual and communal) for waste and recyclable material;
» Adequate and convenient access to services for all residents;

» Adequate and accessible space for waste containment, allowing full access to the point of
presentation for collection;

» Consideration of underground waste storage to minimise environmental impact;
» Provision of durable, low maintenance and clean facilities; and
» Ensuring that facilities take into account noise, odour and fire safety®.

Balancing service provision methodologies with innovative building design means that new and smart waste
solutions should be incorporated into design principles in order to meet residents’ needs and ensure that
solutions are forward facing and future oriented®.

4 http://resource.co/article/new-guidance-building-suitable-waste-storage-flats-9984
5 NHBC Guidance (2015) ‘Avoiding Rubbish Design: Providing for Bin Storage on New Housing Developments’
6 http://www.ramboll.co.uk/~/media/files/rgr/documents/brochures/stu/solid%20waste_moderncities.pdf
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The inclusion of embedded and well-designed waste management systems can bring benefit to the local
community, service delivery companies and the environmental outlook of an area. The use of underground
or semi-underground waste storage systems can both keep streets and garden areas free from wheeled bins
and reduce vehicular movements around housing areas. While solutions have often been deployed for use
by communal properties, consideration of solutions for non-communal domestic properties may have merit.
As an example, the Molok system’ is widely used across continental Europe and North America, and
provides a high capacity and a relatively visually unobtrusive system for the collection of material from
multiple properties. With up to 5000 litres of capacity, these systems can store residual waste from up to 27
households over a fortnightly collection period (assuming 180ltr residual waste wheeled bins as currently
utilised for household waste collections in the Didcot area).

Figure 5.1 Examples of Underground Waste Storage

Due to 60% of the container being underground, the visual impact of these systems is considerably less than
that of traditional communal wheeled bin style communal bins. In addition, building such collection systems
into the design of housing areas can ensure ease of access to all residents. Underground storage systems
bring further benefit in the form of a reduction in odour due to cooler conditions, reduced manual handling for
collection staff, and collection of waste and recyclable material from a single location, rather than individual
households. However, careful planning with regards the location of such containers is required to ensure that
no underground utilities are impacted and to minimise the potential restrictions of use for residents with
restricted mobility. Consideration would also need to be made regarding the bespoke nature of a collection
vehicle required to service such waste containment areas, although it is noted that systems exist which can
be serviced utilising standard rear end loader refuse collection vehicles, for example the Sotkon solution?.

5.2 Best Practice in Service Provision

Recognising that the South Oxfordshire and Vale of White Horse District Council areas are the top
performing areas in England, and that service delivery methodologies are limited by the contracts held by
private contractors, best practice is, in essence, already being achieved. Any further step-change
improvement in recycling performance will likely require a fundamental change to either the frequency of
residual waste collection (from fortnightly to three-weekly) or a restriction in residual waste collected through
provision of smaller waste bins. Neither options could be implemented for Didcot Garden Town alone due to
the perceived imbalance of service levels being received within a single local authority area, and also due to
the contractual and service complications that this would entail.

Participation in recycling schemes will support the sustainable principles of the Garden Town and as such
the available services should be promoted to new residents within the Garden Town area, using direct
communication to ensure that knowledge of services is in place as soon as a new resident is occupying their

7 www.molokna.com/municipal
8 www.sotkon.com
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property. This will maximise participation in recycling schemes and minimise confusion that can lead to
recyclable material becoming contaminated.

5.3  Progressive Sustainable Practice

Over and above the core services delivered to all residents, a number of initiatives could be considered for
the integration of sustainable practices within the community of Didcot Garden Town. These have been split
into five main themes; community engagement and service development, community development,
incentives, connectivity, and streetscene enhancement.

Community Engagement and Service Development

The direct communication of local services available to residents is key to them gaining an understanding of
and participating in those services. The incorporation of clear and comprehensive waste management
information into any new resident communication packs would benefit all new residents by describing
environmental services available to them and providing contact numbers in case of any queries or
uncertainties. In addition to the promotion of services, such communications initiatives should promote the
existing high performance that is being achieved within environmental services delivery in the South
Oxfordshire and Vale of White Horse area. Such promotions could be targeted with the aim of supporting
new residents to buy into such high levels of performance, maintaining or even surpassing them using the
services available to them.

The provision of comprehensive, sustainable and accessible services is key to achieving high levels of
participation and therefore performance. While South Oxfordshire Council and Vale of White Horse Council
provides comprehensive and high performing environmental services to local residents there are small areas
of improvement that could be developed an embedded within the Didcot Garden Town area. While recycling
levels are high, reuse has not seen the same success, and currently all bulky waste collected by the council
is disposed of in landfill.

Community groups and third sector organisations have long been engaged in reuse projects and provide a
valuable service in many parts of the UK. For example, the Bicester Green Centre for Skills, Sustainability
and Second-hand Stuff® based in Bicester has been providing supporting the local community since 2013 by
diverting waste from landfill by focusing on the repair of electrical items, furniture and bicycles. In addition to
the reuse of otherwise disposal destined items, this social enterprise works with volunteers to develop skills
and bring together the local community. This has meant Bicester Green has become a sustainability hub for
the Bicester area, a model that could be replicated to support sustainability within a Garden Town.

As well as acceptance of donated items for reuse on an individual basis, third sector organisations have
often been engaged to provide direct collections of reusable items of furniture, either through direct
instruction from a local authority under a collection agreement, or through direct contact from residents.
These free services not only divert material away from disposal routes but also further promote community
engagement and local volunteering, while providing income to third sector organisations and low cost
furniture solutions to local residents. The support for such services through direct engagement with the third
sector and the provision of suitable workshop areas could benefit the local community on a wider scale
through the development of a local sustainability hub. Direct engagement between South Oxfordshire and
Vale of White Horse Council and suitable local third sector organisations would be required to develop and
support a long term sustainable solution.

Further supporting local reuse and sustainable waste practices, in addition to supporting retailer obligations
under the Waste Electrical and Electronic Equipment (WEEE) Regulations 2013, the development of
commercial premises should, where relevant take account of available storage for take back items deposited
by residents upon purchase of a new replacement product. Communication to local residents should
promote this service, thereby promoting not only waste reuse but also local businesses.

As detailed within section 1.4 of this report, consideration will need to be given to the capacity of existing
household waste and recycling centres (HWRCs). As reported, the existing sites are under pressure and are
therefore unlikely to be able to cope with predicted growth in waste arisings. As local authorities look to make

9 www.bicestergreen.org.uk/
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savings through the reduction of HWRC numbers, many are seeking to replace existing sites with fewer but
larger facilities with a focus on recycling and reuse. The development of Didcot Garden Town may present
an opportunity to develop a new HWRC ‘super site’, providing improved services in terms of accessibility,
reduced waiting times, and promoting recycling and reuse as the primary focus of the site.

Oxfordshire County Council have confirmed that their Drayton HWRC site is under considerable pressure,
with regular queuing resulting in residents seeking alternative sites for waste disposal. Should suitable land
be identified within the Didcot area there may be benefit in the development of a new HWRC site to the West
of the town, with a capacity of c. 12,000 tonnes per annum and an onsite reuse shop.

Community Development

Community involvement, cohesion and development are key themes within Garden Town developments.
There are many opportunities to support this from a waste reuse and recycling perspective.

Further improving links with the third sector, community composting is a way in which both local residents
and businesses can recycle their garden waste and support the local community. As an example, Brighton
Community Compost Centre'® has been running since 2005 and focuses on providing an affordable and
local centred green waste recycling solution, not only utilising a local workforce and processing material on a
local level, but also providing a service through the sale of high quality garden and horticultural products at a
low price. Supporting such a start-up community business within a sustainability hub would provide many
benefits to the local community and could support any new allotments created as part of the Garden Town
development.

Support for community ‘fix it groups within a community further enhances community cohesion while
promoting sustainability and repair / reuse initiatives. As previously detailed, the Bicester Green centre has
been acting in this capacity and provides a model that could be replicated in a Garden Town area. In
addition, charity organisations such as The Restart Project'' have supported local activities to help residents
and businesses alike to prevent the disposal of electronic waste, providing educational development as well
as the promotion of sustainable practices.

A number of community sustainability focussed projects are supported within the Community Action Group
Project (CAG) (www.cagoxfordshire.org.uk), an initiative across Oxfordshire which supports and funds over
60 network groups covering a wide scope of sustainable practices including waste minimisation and reuse.
Through early and direct engagement with CAG, Didcot Garden Town could benefit from experience of
setting up initiatives covering the following areas and more:

» Waste reuse;

» Community composting;
» Carbon reduction;

» Retailer engagement;
» Food redistribution; and
> Sustainability.

The promotion of local community responsibility and street scene initiatives could be supported through the
implementation of delegated authority for community groups to maintain local areas.

Incentives

Incentive schemes have been introduced by some local authorities as a way of improving participation and
reducing contamination within kerbside recycling schemes. While the benefits of such schemes have been
reported to be variable, and potentially limited'? there may be benefit in the introduction of such a scheme to
support early communication campaigns and to maximise recycling as soon as possible. However, further

0 www.brighton-compost.coop
" https://therestartproject.org/
12 http://www.letsrecycle.com/news/latest-news/reward-schemes-saw-no-sea-change-recycling/
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consideration must be made to any financial commitment required and support from South Oxfordshire and
Vale of White Horse Council for the development and administration of any scheme. Oxford City’s Blue Bin
Recycling League initiative provides charitable donations in response to recycling improvements measured
within 8 geographical areas and has thereby instilled an element of recycling awareness across the city.

Connectivity

With the use of technology on a day to day basis being common, developing web and application based
systems to support local service delivery and awareness will be key to supporting a sustainable and waste
aware community.

South Oxfordshire and Vale of White Horse have developed a web app (‘Binzone’) which provides access to
collection day information for residual and recyclable waste. This could be enhanced to include information
on street cleansing schedules, the ability to request and sign up to additional services, and the ability to
report concerns or problems directly to the Council. QR codes could be deployed on litter bins to allow live
reporting of full or damaged infrastructure, either by residents or by contractors. Such a system has been
deployed on litter bins by Tower Hamlets Council and has saved £300,000 per annum, winning a Keep
Britain Tidy Innovation award in 2016.

Widening the scope of such a service to improve local communication and promotion of services, an app for
Didcot Garden Town could be developed to provide residents with information on all services, charitable and
community resources available, including the realms of waste management and sustainability.

Streetscene Enhancement

A number of actions and initiatives can be implemented to support and enhance the local street scene
alongside the core waste collection and street cleansing services provided by South Oxfordshire and Vale of
White Horse Council and their contractors.

The council support community litter picking and promote the collection of material for recycling as well as
disposal, and this should be promoted through sustainable community groups noted earlier in this report.

Mobile applications (‘apps’) are common used for the reporting of environmental issues by members of the
public. These are provided either by local authorities themselves (for example Islington Council) or by third
party app providers, for example ‘fixmystreet’ and ‘lovecleanstreets’, and allow residents to not only report
any issues they encounter such as graffiti, fly tipping and full litter bins, but to also obtain information on
service delivery such as the next recycling collection day or scheduled street sweeping. A Didcot garden
town branded app, building on the ‘Binzone’ app currently available to Didcot residents could provide service
related information as well as information on community groups and other sustainable initiatives in the area.

Service delivery can be supported through design of commercial and residential premises to provide suitable
access to collection and cleansing vehicles. However, in addition to material presentation and access,
storage of containers must be considered in order to reduce the visual impact when stored on site. The
inclusion of well-designed and integrated internal or semi-underground storage solutions minimises visual
impact however clearly need to be included at design stage.

In the case of commercial waste collections, restrictions on the allowable presentation times for waste prior
to collection can reduce the unsightliness and opportunity for increased litter through refuse bags being
damaged or opened by animals.

5.4  Technology and Innovation

In addition to best practice and the implementation of progressive service enhancements, the deployment of
technology and innovation could be used to put Didcot garden town at the forefront of innovative sustainable
practice. While such innovation may have been implemented and proven elsewhere, in many cases it may
require significant investment and / or changes to current practices for benefits to be realised, either financial
or sustainability focussed.
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Underground waste storage systems as described earlier in this report can provide many environmental
benefits in the form of reduced visual intrusion, reduced risk of odour and lower vehicle movements.
However, such impacts can be further reduced through the use of automated vacuum waste collection
systems, such as those provided by Envac'®. These systems require a realignment in traditional thinking with
regards waste collections, with a move towards waste being viewed more as a utility that flows in to and out
of buildings. A connected network of underground pipes is linked to a central collection station from where
material is collection for onward transportation to reprocessing and disposal facilities. Waste and recyclable
material is placed by residents into inlets which can be located either within or outside premises. When full,
inlets are automatically emptied by a central control system using vacuums created in the pipe network. In
addition to inlets being provided for domestic waste and recyclable material, litter bins can also be included
in a system network, further reducing the need for vehicles and manual labour. Such systems must be
committed to and built into the design of an area early on, and it is noted that such systems will not be
cheap. However, the costs should be weighed up against reduced waste collection costs, and long term
sustainability benefits that a system may deliver.

Local authorities have the powers to install such underground systems, and indeed contribute to them as
defined in the Environmental Protection Act (1990) s.45 (7), and including such systems into planning and
design would not only save cost but also ensure that solutions are built for ease of use. Such collection
systems would support low carbon strategies through a reduction in vehicle movements from household
collections and would therefore support the adoption of low emission zone designations. However, such
benefits would need to be weighed up against the long term cost profile, including maintenance, any issues
that may be encountered due to the high water table, and the impact of bespoke collection systems on the
wider waste collection contract.

Where individual kerbside collections are made (i.e. from containers presented by individual properties for
waste and recycling collections), minimising the environmental impact in terms of emissions and noise
pollution must be considered. While not yet in widespread use, alternative fuel use for collection vehicles
could improve one or both impacts. Biofuel, hydrogen' and electric powered vehicles have been deployed
but each have their limitations, largely due to access to fuel sources. While not proven for refuse collection
vehicles, electric vehicles are being deployed for street cleansing, ground maintenance and smaller waste
collection vehicles. The development of electric vehicle charging points within a new development would
make the use of such vehicles a reality, as well as supporting the use of private electric vehicles. While
vehicle choice is a decision left to contractors, providing the opportunity to utilise alternative vehicles would
allow innovation in service delivery to be deployed.

Smart city infrastructure is becoming a reality, and provides a scalable solution to improve connectivity,
promote community involvement and deliver a higher quality of life'>. Smart cities are attractive locations to
live, work and visit, and embedding smart city technology into service provision can make services
streamlined and make more accessible. Services such as waste collection and street cleansing require
regular, reliable operations which means that a refuse collection vehicle passes every property and travels
down almost every road in the Country on a weekly basis. In addition, technology exists for live feeds to be
provided on service demand such as the fill rate of litter bins. This provides the opportunity for information to
be gathered by these waste vehicles from smart technology embedded into household utility meters, street
furniture, lighting and roadways. This could allow for more resource efficient methodologies to be utilised for
service delivery, for example through the deployment of staff to service a litter bin when it has hit a particular
fill rate, or knowing that a street lamp is not working without the requirement for an inspection or report from
a member of the public. ‘Big Belly Bins’'® not only utilise fill rate sensors to allow staff to empty them only
when needed, but also employ solar power to compact litter, increasing the amount of material that can be
held by up to 8 times when compared to a standard litter bin. Such technology would bring greatest benefit in
areas of high footfall, for example outside a railway station or in a market square, and while expensive at the
outset has been shown to deliver savings through reduced emptying frequencies. The provision of litter bins
specifically for residual waste or recyclable waste would promote the recycling on the go agenda within the

3 www.envacuk.co.uk

4 http://www.letsrecycle.com/news/latest-news/fife-converts-two-rcv-to-use-hydrogen-fuel/

'5 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/246019/bis-13-1209-smart-cities-
background-paper-digital.pdf

16 http://bigbelly.com/
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town, and the use of chewing gum bins'” would support the maintenance of a cleaner environment and a
reduced requirement for reactive cleansing regimes.

Large retailers have become more focused on sustainable practices with regard to householder level waste
management, with a recent example being the investment by Sainsburys in Swadlincote as a Food Waste
Town to support residents to reduce food waste by 50%'8. Adopting the learnings from this and other
schemes and designing a town to fully support their principles would give Didcot Garden Town residents the
ability to lead more sustainable lifestyles. The Sainsburys scheme has delivered an app supporting residents
to share surplus food, a community fridge for the donation of unwanted food by residents and retailers, waste
awareness campaigns and support for waste reduction champions. Partnering up with retailers may allow
Didcot garden town to benefit from experience, enthusiasm and, potentially, funding.

Further engagement with retailers on a local level could target waste reduction initiatives. While the charge
on single use carrier bags in England has proven to be a great success, other initiatives have taken the
concept of reducing retail waste further by implementing bulk good sales whereby goods (for example pasta,
rice, spices, coffee, cooking oil and washing up liquid) are not pre-packaged but dispensed from bulk
containers™. While this would require buy in from local retailers and a change in traditional retail methods,
residents could be provided with containers to be used within such a scheme so as to promote its use.

7 For example, http://gumdropltd.com/
'8 http://resource.co/article/swadlincote-chosen-sainsbury%E2%80%99s-food-waste-trial-town-10684
'9 http://ec.europa.eu/environment/waste/prevention/pdf/Ecopoint_crai_Factsheet.pdf
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6. Conclusions

As detailed within this report, the provision of environmental services across an enlarged Didcot Garden
Town area can be managed within existing and future contracts procured for the delivery of services such as
waste and recycling collections and street cleansing. In addition, waste treatment and disposal contracts can
accommodate the predicted waste growth within existing infrastructure.

This therefore gives some comfort that, in general, the growth in demand for services will be subsumed
within existing practices or any new contracts let over the next 15 years. The only exception to this is
perhaps the provision of HWRC sites, and the pressure on the existing sites that will be seen from increased
waste creation within Didcot.

There are, however, areas of best practice and innovation that can be considered in order to support the
development of service delivery in a way that is in line with the ethos of a garden town, and these could be
included in future service delivery contracts to maximise the sustainability of the area and it's supporting
service providers. These are summarised in the following recommendations:

» New developments should support recycling and reuse and embed the principles of sustainable
service provision into the design phase, ensuring that access to services and sustainable
practices as easy as possible for residents and visitors;

» The use of underground waste storage systems, whether automated utilising vacuum
technology or individually emptied brings the benefits of improved neighbourhood aesthetics,
reduced odour and a lower number of vehicle movements. However, these must be built into
the design of an area to ensure maximum benefit and ease of access to all residents;

» Maximising the use of technology will bring much benefit to Didcot garden town and its
residents. Provision of a comprehensive app will allow residents to be kept informed on service
delivery schedules and delays, to allow them to report any issues in the local environment, and
to be made aware of sustainable practices available to them. The wider use of web enabled
technology will allow services to be reduced through, for example, a live feed of litter bin fill
rates;

» The use of high capacity, below or above ground, web enabled litter bins in areas of high
footfall, for example in a market square or outside a railway station, could bring reduced service
delivery costs due to a lower frequency of emptying, and therefore fewer vehicle movements;

» Supporting the use of alternative fuel technology could reduce emissions from both service
delivery and resident’s vehicles. The provision of electric vehicle charging points within
development design would support service providers in deploying innovative fleet solutions;

» Environmental services and sustainable practices available to residents of the garden town
should be promoted from day one of residency, whether by electronic or non-electronic means;

» Full engagement with the third sector would support waste reduction and reuse initiatives. The
development of a sustainability hub could be used to embed a community feel and involvement
through setting up repair clubs and cafes, clothing swap shops and other initiatives; and

» Should a suitable area of land be identified for a new household waste recycling centre, with an
emphasis on recycling and reuse, this could be developed alongside the community sector to
maximise the recycling and reuse of material, including the development of an onsite reuse
shop.
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1. Introduction

1.1 Background

A 215t Century Garden Town at Didcot is planned. This initiative is guided with spatial vision to develop both
a connected town and super green town.

A Masterplan is now in place with ten key principles, which are to:
1. Support cycling, walking and better public transport

Make Didcot a destination

Build a better town centre

Celebrate Didcot’s history

Create a better sense of arrival at key gateways

Provide new outstanding landmark facilities

Overcome major severance issues

Establish a legible network of streets connecting key local centres

© © N o g M © D

Integrate smart technology into Didcot’s future
10. Offer more diversity in homes and jibs

In conjunction with these initiatives, it is planned to increase the housing stock from approximately 15,000 to
approximately 30,000 dwellings by 2031. Both South Oxfordshire District Council and the Vale of White Horse
District Council are working together to identify key opportunity sites.

A number of these homes have already been allocated as part of the strategic sites both in and around Didcot
and are identified as consented. Some of which cannot be influenced by the masterplan moves, however, for
others some influence still exists and study is of benefit. Other sites are currently under the process of
consenting, with these there are various opportunities to be investigated. These are classified as either, having
critical importance, already coming forward or of strategic worth. In addition to this there are other opportunity
sites, where individual study is not (yet) required.

1.2  Purpose of Report

As part of this study Amec Foster Wheeler Environment & Infrastructure UK Limited (Amec Foster Wheeler)
was appointed to prepare a study on the opportunities for renewable energy within the Garden Town Delivery
Plan.

This report considers the baseline situation for energy use, the forecast for energy use and the opportunities
for introducing additional and new renewable energy options:
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2. Renewables Overview

2.1 Summary

The potential mix of local energy supply sources that can be used within the Didcot Garden Town
Masterplan is summarised below.

Supporting Greenways and Sustainable Travel

The focus on greenways and sustainable travel routes is likely to constrain volumes of vehicles used within
the Garden Town. This suggests a less significant impact on demand associated with an increase in electric
vehicles. Nonetheless, provision for vehicle charging points and ebike requirements needs accounting for in
masterplanning land allocation. Solar canopies in car parking areas offer potential to supply the charging
points.

Decentralised Heat Network

In terms of district heating potential, a parallel study will provide further details regarding potential network
options in the study area. Without prejudicing the outcomes of that study, in masterplanning terms the
significant anchor loads are likely to be centred around:

» Didcot Gateway - existing Leisure Centre and buildings to South of Didcot Parkway.

» North East Didcot - using community facilities as anchors for new housing development
» Harwell Campus - office and accommodation buildings

» Culham Science Centre - office and administration buildings

There would need to be provision for primary energy centres in the masterplanning to account for the prime
mover for any heating scheme (more than likely gas CHP engines in the first instance) and auxiliary
equipment.

It is useful to also allow for some additional heat stations (smaller footprint than an energy centre) on the
larger housing allocations to allow for future connection requirements around a heat network.

Sources of Heat

There is also potential to use water source heat pumps as a source for heat networks. This would require a
small heat station close to the water source to house pumping and control systems. These would not be on
the same scale as an energy centre for any district heating scheme.

Energy from waste

There's no immediate opportunity for EfW since the present waste contract involves removal of residual
waste to a treatment facility outwith the Garden Town boundary. There is some potential opportunity around
the use of local organic waste, though this is constrained by the relatively small volumes this would entail. It
is unlikely that a large-scale anaerobic digestion plant would be viable; however, smaller-scale community
composting arrangements or AD facilities might be possible. From a masterplanning perspective this would
again add to communal land required for service provision. There are, however, also contractual obligations
to consider as the existing waste streams are committed to the contract for waste disposal, currently
operated by Viridor.

Microgrid

This would have more impact on individual building design than in terms of energy related footprints for
operation. In essence, this looks at integrating energy storage within dwellings/buildings - in this instance
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batteries. This then allows for storage of any surplus generation (typically from solar PV) which can then be
discharged at a later period when output has dropped. This has dual benefits in maximising use of on-site
generation and reducing draw on grid supplied electricity. The detailed solution for any area will depend on
electrical engineering plans for any development. However, the main planning consideration is to build in
some physical space within dwellings/buildings to house batteries or similar. If the proposed storage was on
a broader scale (i.e. multi-buildings) then this would potentially require capacity for sub-station like buildings
within the masterplan (80 - 100 sq m footprint) to house battery storage.

Other Options

Other technology options that have been reviewed, but are not considered to offer significant input to the
overall Masterplan, are summarised here.

Wind

Given existing environmental designations and required buffers for noise considerations, medium scale wind
capacity is not anticipated to form part of the energy supply mix for the Garden Town. The vision for
extensive transport corridors to support cycling and sustainable transport acts as a secondary constraint to
any potential wind development.

Hydro

Small scale hydro schemes are unlikely, though there may be one or two potential schemes using
unconventional run of river solutions. These would require small footprint generating stations (of the order of
20 - 30 sq m) to support transmission of generated electricity.

Thermal Storage

At this stage there is no expectation of large scale thermal storage requirements; any storage facilities would
be integrated with initial heat network clusters.

Geothermal

There is no immediate opportunity for deep geothermal energy systems, based on previous national
feasibility work.
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3. Energy Demand Projections

This section provides an overview of existing energy demand in the Didcot area and how this might be
impacted by the proposed development of the Garden Town.

3.1 Existing Energy Demand

BEIS published statistics' provide a summary of existing energy demand within the South Oxfordshire and
Value of White Horse local authority areas. These figures provide a guide as to the mix of supplies that
presently exist to serve both residential and non-residential consumers within the Garden Town area.

Table 3.1  Regional energy statistics (South Oxfordshire and Vale of White Horse)

Energy South Oxfordshire Vale of White Horse

(GWhlyr) (GWhlyr)
Coal, of which: 59.0 241
Industrial & Commercial 51,5 19.7
Domestic 7.4 4.4
Rail 0.1 -
Manufactured Fuels, of which: 3.5 1.6
Industrial 0 0
Domestic SE5 1.6
Petroleum Products, of which: 1,658 1,558
Industrial & Commercial 99.7 108.3
Domestic 116.7 82.5
Road Transport 1.367.1 1,297.8
Rail 74.5 68.9
Gas, of which: 869.5 862.2
Industrial & Commercial 196.8 254.3
Domestic 672.7 607.8
Electricity, of which: 874.1 835.7
Industrial & Commercial 581.8 594.9
Domestic 292.3 240.8
Bioenergy & Wastes 39.2 24.9
TOTAL (All Fuels) 3,503 3,306

Source: BEIS Sub-national total final energy consumption in the UK (September 2016)

The breakdown of fuel use by industrial and domestic consumers is shown in Figure 3.1 and Figure 3.2.

1 BEIS Sub-national total final energy consumption in the UK (September 2016)
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Figure 3.1 Regional Energy Consumptions Statistics (Industrial Consumers)
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Figure 3.2 Regional Energy Consumption Statistics (Domestic Consumers)
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It can be seen that the predominant demand sources are natural gas and electricity in the case of both

subsets of consumers.
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Any proposed low carbon energy generation mix therefore needs to take account of the prevalence of
natural gas (space heating and hot water provision) and grid electricity in assessing what alternative options
there are for localised or decentralised supply options.

Looking at the historic trend in terms of total consumption of these two primary energy sources provides a
guide in accounting for projected future demand. These are shown in Figure 3.3 and Figure 3.4.

Figure 3.3 Regional Energy Consumption Statistics (Electricity)
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Figure 3.4 Regional Energy Consumption Statistics (Natural Gas)
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In the case of electricity, demand has remained relatively constant across the period shown here. In the case
of South Oxfordshire 2014 demand amounts to 97% of the 2005 total; for Vale of White Horse it is 116%.
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In the case of natural gas demand this shows a sustained fall in demand over the period. In the case of
South Oxfordshire 2014 demand amounts to 80% of the 2005 total; for Vale of White Horse it is 75%.

In summary, in the case of existing consumers (both domestic and non-domestic) the demand for electricity
is persistent and static in scale (at best), while heating energy demand is falling. The challenge in meeting
this demand going forward therefore is:

» Decarbonisation of electricity supply by diversification of supply sources
» Continued support for enhancing thermal energy efficiency (building fabric and boiler efficiency)

» Diversification of heat sources

3.2  Influences on Future Energy Demand

There is uncertainty around what future energy demand requirements might be, given the early stage of
potential development and plans around the scale and nature of these.

However, it is clear that the major drivers of energy demand will come from a combination of:
» Energy use associated with new residential and non-domestic developments;

» Electric vehicles (cars, delivery vehicles and e-bikes)

Energy Use in Developments

Long term trends in energy consumption within residential and non-domestic buildings suggest that demand
for heat is reducing over time. At the same time electricity consumption continues to rise, or is at best
remaining constant.

Recent UK Government work in this space in the form of Zero Carbon Homes standards, and proposed zero
carbon non-domestic buildings has been abandoned. At the same time efforts to enhance existing work on
energy efficiency have also failed to ignite via use of the Green Deal.

As with the UK as a whole the extent of demand increase associated with new scale development will not
remove the need to consider the impact of retrofit on existing building stock and associated changes in
energy demand.

Current and future Building Standards requirements provide a driver for efficient thermal envelopes in all
buildings, minimal reliance on mechanical ventilation systems (where feasible) and maximal use of solar
gains and associated opportunities for on-site energy generation.

Demand Side Management

At present energy demand consumption is seen through the prism of passive end users, i.e. there is a
persistent requirement for energy that is met solely by regulating supply (electricity, gas etc.) to meet that
demand. Larger non-domestic consumers can participate in market mechanisms to encourage them to
reduce overall electricity demand at peak demand periods (typically in winter months and early evening
periods); there is no real scope for residential consumers to do so at present.

The proposed UK wide roll out of Smart meters offers a route to more effective demand side management. It
enables two way communication of energy data, rather than the present situation where primary meters are
read by consumers and meter readings fed back to suppliers.

As a larger volume of small scale renewable energy systems are integrated into the electrical distribution
system in particular, then the ability of the local grid network to absorb the more varied power flows is
enhanced by demand side management. This can take several forms. In terms of physical aspects of design
this could include use of battery storage.

At an individual dwelling level there are emerging offerings within the market supplying battery storage to
complement a roof mounted solar PV array. The battery will be topped up whenever there is power available
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from the PV array that is not required to meet local demand (e.g. during working hours when nobody is at
home); the battery will then discharge in evening periods when the array is not generating any electricity.

Typical storage offering would physically fit into a large storage cupboard, varying in size from something
comparable to a desktop computer to something the size of a washing machine. It is also important to
consider the weight of these systems; larger batteries will weigh anything between around 85 — 200 kg.
Lithium-ion batteries are lighter and at the lower end of this scale; lead acid batteries are at the higher end of
the scale.

Non-domestic users may also benefit from on-site battery storage systems. However, there is much more
potential variation in solutions for individual premises. In the case of larger consumers, for example, using
flexibility in demand reduction (i.e. reducing demand at peak periods to avoid higher grid supply charges)
and generation options (selling into the supply market at given periods) are likely to be an option over and
above electrical storage solutions.

While both sets of consumers need to be considered, it is particularly important that domestic scale energy
storage is reviewed as part of the emerging Masterplan.

Electric Vehicles

The uptake of electric vehicles within the UK is, up to now, fairly slow. This is due to a mixture of both the
number of vehicles available in the market (and associated range between charging) and awareness and roll
out of vehicle charging points. Data for November 2016 is shown here.

Table 3.2 UK Sales of Electric Vehicles (EVs)

Vehicle Type YTD 2016 YTD 2015 % Change
Plug-in (Pure Electric) 9,106 8,417 8.2
Plug-in (Other Electric) 24,837 17,164 447
Hybrid (Petrol-electric) 47,190 37,673 25.3
Hybrid (Diesel-electric) 1,507 3,709 -59.4
Total New Cars Registered 2,514,764 2,453,426 2.5

% of Total New Cars

Registered that are EVs 83 2

Source: The Society of Motor Manufacturers and Traders [SMMT] https://www.smmt.co.uk/2016/12/november-2016-ev-registrations/

Projected uptake is anticipated to rise, as part of wider transport emission reduction works. This, in turn,
relies on a reduction in grid carbon intensity to justify the switch between electricity supply and existing fossil
fuel supply. Another pathway to decarbonisation is to encourage greater use of low carbon on-site
generation and decentralised micro grids.

The vision for the Garden Town focusses on greenways and sustainable travel routes as a crucial element in
integrating the diverse areas of Didcot into a holistic living space. Enhanced access across and throughout
the Didcot area is clearly an important aspect of the desired vibrancy and connected nature of the emerging
development. This has a focus therefore on encouraging cycling and pedestrian access as well as use of
public transport, to the detriment of overall volumes of vehicles.

The combination of appropriate greenways and urban design, as well as work with community to encourage
the shift in mindset would, it is hoped, lead to a more limited impact in terms of the growth in electric vehicle
use.

However, the provision of charging points for both electric vehicles and e-bikes then becomes an important
element to overall urban design. This therefore needs to be accounted for in land allocations within the
emerging masterplan. This is a combination of accounting for:
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» Charging of electric vehicles at home and allocation of space for parking such vehicles
» Public access charging areas within central areas (vehicles and ebikes)

» Community parking areas with access to charging points where density of development
precludes space for vehicles at individual dwelling level

From a renewable energy perspective, this can be supported in a number of ways:

» Small scale solar PV arrays (analogous to existing powering of backlit road signs and gantry
signs)

» Dwelling scale renewable electricity generation (typical Solar PV)

» Solar canopies within car park areas. There are a number of designs available for use within
ground level open access parking areas and multi-storey car parks.

Solar Canopies

There are a number of designs for solar canopies presently available. The most common designs are
summarised here.

Design Monopitch Duopitch
T-frame

= P i) | G
V-frame

o e et

Portal frame

T-frame and V-frame designs are typically used at ground level. Examples are shown in Figure 3.5.

Figure 3.5 Ground level solar canopies

Portal frame designs are more appropriate for rooftop arrays due to the increased wind loadings.
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Mary Arches and John Lewis car parks, an Exeter City Council owned scheme, is the first solar canopy to be
installed on the top deck of a multi-storey car park in the UK. The portal-frame canopy spans 144 parking
bays and has a rated capacity of 200 kWp. It was completed in September 2015. Energy generation is
estimated at around 285,000 kWh per annum and is used to feed electric vehicle charging points. The
design was tailored to the needs of the car park due to structural issues related to its age and construction.

Figure 3.6

Multi-storey car park canopies example (Exeter)

A recently published BRE guide? offers information and design considerations regarding solar canopies.
Relevant details are summarised here.

>

Planning Fee Clarification - Solar carports are classified as Erection/Alterations/Replacement
of plant and machinery incurring a fee calculated on a per hectare of installation basis.

PV system standards - Recommended good practice is to design, install and operate solar
installations to meet the requirements of the IET Solar PV CoP®.

Structure regulations - Carports are classified as buildings and must fulfil Building Regulation
Part A: Structure.

Wind loadings - BS EN 1991-1 Eurocode 1: Actions on structures states the wind loadings
specific to the UK.

Impact from vehicles — As described by BS EN 1991-1-7 General Actions. Accidental Actions,
the mounting structure for any canopy should be designed to withstand vehicle impacts at up to
20 mph.

Overhead glazing regulations - Building Regulation K: Protection from falling, collision and
impact apply. Voluntary code of practice BS 5516-2:2004 Patent glazing and sloping glazing
for buildings provides details for mechanical design and wind loading of PV glazing solutions.

2 ‘Solar Car parks: A guide for owners and developers’, BRE, March 2016
3 hitp://www.theiet.org/policy/media/press-releases/20150916.cfm (Accessed March 2016)
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Mounting solutions that enable access to panels from underneath the canopy ar preferable
since they avoid contractors working on the roof of the frame itself.

» Lighting regulations - Car park lighting levels are specified in BS 5489-1:2013 Lighting of
roads and public amenity areas at a minimum of 10 lux for medium traffic sites such as
department stores. The British Parking Associations (BPA) Park Mark requires a minimum of
20 lux. Undercanopy lighting may therefore need to be part of the design to ensure lighting
levels are maintained at required levels.

» Drainage regulation - Car parking drainage is specified in Building Regulation Part H:
Drainage and waste disposal. The drainage requirements of the car park are not impacted by
solar carports since there is no change in the total rainfall incident on the car park surface.
However, a guttering system on the solar canopy is needed to ensure run off of peak rainfall
and no build up of weight on the canopy itself.

E-bike charging points
The requirements for e-bikes are likely to be less significant than for electric vehicles. Charging points can be

integrated into bike storage areas relatively simply. Example designs are shown here.

Figure 3.7 Examples of e-bike storage areas

Street furniture designs in the emerging masterplan therefore need to account for bike storage and
associated charging points.
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4. Local Renewable Energy

Ongoing work at UK level seeks to deliver an increasingly decarbonised energy mix, in terms of both
electricity and heat. While large scale assets, particularly in the context of traditional ‘top down’ supply
models, remain a part of the future energy supply mix, there is increasing recognition of the need to seek low
carbon energy supplies at a localised level, closer to end users, in order to achieve overall carbon emission
reduction targets.

There is no single prescription that will serve the needs of all the consumers within the expanded Garden
Town. However, it is useful to consider, in broad terms, how significant contributions to local energy supply
mixes could be achieved. The following sections look at where these contributions may come from, linking to
local resources.

4.1  Solar Resource Availability

The average incident solar radiation in Didcot is estimated to be 2,970 Wh/m? /day for a horizontal plane
(Hh) and 3,460 Wh/m?/day on an optimally inclined plane (Ho), corresponding to an average annual solar
radiation of 1,084 kWh/m2 and 1,263 kWh/m? respectively*. The optimum inclination angle for solar panel
installed in Didcot is 38°. Figure 4.1 shows the local average monthly radiation based on long term averages.

Figure 4.1 Solar Resource Availability (Didcot)
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4 http://re.jrc.ec.europa.eu/pvgis/apps4/pvest.php PVGIS © European Communities, 2001-2012
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Existing Solar Development

Ofgem published statistics provide a summary of the number of solar PV installations undertaken across the
UK that are eligible for feed-in tariffs (i.e. are of a scale less than 5 MW in capacity). While not granular
enough to provide specific details for the Didcot Garden Town masterplan area, the details are available for
individual local authority areas. This therefore provides an indication of the scale of present uptake and
typical capacity sizes that are being installed in the area.

A summary of these details is provided in Table 4.1 and Figure 4.2.

Table 4.1  Existing Solar PV Installations (OX11 Postcode area)

Capacity / kW Number of Installations Number of Installations
(Installed Capacity) (Declared Net Capacity)
0-5 369 369
5-10 3 4
10 — 156 4 3
15-20 0 0
20 -25 0 1
25-30 3 2
30 -35 0 0
35-40 0 0
40 -45 1 2
45 -50 3 2
Greater than 50 2 2
Total Capacity (kW) 1,635 1,593

Source: Ofgem FiT Statistics (September 2016)
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Figure 4.2 Existing Solar PV Installations (Count by Installed Capacity)
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It can be seen that the vast majority of installation are in the low capacity range (less than 5 kW). This
corresponds to retrofit and new build installations predominantly on residential properties.

Moving forward, this scale of retrofit installation is likely to be similar in the domestic sector.

Non-domestic users are larger consumers of electricity (mean energy consumption per meter is
approximately 5-6 times that of domestic consumers for businesses not on half-hourly meters®) and therefore
likely to consider larger scale PV installations (50 kW and above). Clearly with any given site this will depend
upon the availability of suitably orientated roof area and scale of any overshading.

Given the mix of proposed development for the Garden Town there is likely to be a continuation in this trend,
as Solar PV is integrated into the design of new developments. Due account of roof orientation (ideally South
or South West / South East facing) and potential overshading issues should be made when considering
planning applications for the proposed future developments. This will enable full benefit of solar potential in
the area to be realised.

Ground Mounted Solar

Oxfordshire County Council have an existing position paper setting out guidance in relation to large-scale
ground mounted solar arrays®. While broadly supportive of solar PV development in principle, it sets out
several factors that are considered important in ensuring that ground mounted solar PV developments are:

» Appropriately sited
» Respect local landscape, heritage and visual amenity

» Mitigate transport impacts; and

5 Based on MSOA Non-domestic electricity data for 2014 (BEIS — formerly DECC) excluding half-hourly
metered premises

6 Oxfordshire County Council, Position Statement: Major Development Proposals for Ground-mounted Solar
PV Arrays
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» Account for opportunities to enhance bio-diversity

In the first instance, such developments should look to brownfield or industrial sites, accounting for any
issues associated with groundwater or surface water quality (and legacy contamination if relevant). While
greenfield sites can be considered, these should avoid high grade agricultural land where at all possible and
seek to encourage agricultural and other environmental management activities where viable.

Given the green and blue infrastructure themes underlying the present Masterplan, and the extent of local
environmental and cultural heritage designations, it is not envisaged that large numbers of ground-mounted
solar PV arrays will be proposed.

The existing landfill site at Sutton Courtenay, presently operated by FCC, is scheduled for closure around
about 2030, with restoration work scheduled to be completed by 2036. At present the commitment from FCC
is to restore it to agricultural grade use. An alternative option, used in several other cases with capped landfill
sites, is to develop a ground-mounted array. The scale of array could be in the range 2 — 3 MW, with an
associated output of around 12 — 18 GWh per year.

Solar Innovation

In the present market, installations are predominantly traditional monocrystalline modules which sit slightly
above the roofline. These can be either on pitched roofs, where they are attached to the underlying roof at a
fixed orientation, or on flat roofs where a ballast-based system is used to ensure that the array remains in
place.

Emerging market products include:

» Solar tiles — These products come in a number of different forms but are fully integrated in the
roof and therefore have no visible flashings or weather-proofing. At present applications are
typically limited to Grade | buildings or areas of outstanding natural beauty.

» Building integrated solutions — Thermally insulated fagade solutions offer the opportunity to
overclad external walls of buildings. This therefore offers a combination of on-site electricity
generation, with additional improvement to the overall thermal efficiency of the building

» Solar floors — glass floor tiles, including integrated PV modules, can be included in the design
of buildings. Such tiles can be selected in different colours, sizes and shapes to suit the
aesthetics of the particular building

» Solar windows — thin film solar PV can also be integrated into glazing, either for use in
particular windows or skylights

» Photovoltaic road surfaces

These products offer on-site generation solutions that provide for aesthetic qualities and can therefore be
used in a variety of settings to enhance on-site energy generation for both retrofit and new developments.
Examples of these products are shown in Figure 4.3.

Figure 4.3 Examples of innovative solar PV products
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Note: Solar roof tiles (top left); curtain wall (top right); domestic vertical fagade (bottom left); solar floor (bottom right)

4.2  Fuel Cell CHP

The vast majority of combined heat and power plants presently operating in the UK typically use natural gas
as the primary fuel source to feed either reciprocating engines or gas turbines. Penetration of alternative fuel
source systems, such as biomass or fuel cell technologies remains low.

Fuel cell CHP systems offer potential for low emission heat and power generation, and significant flexibility in
the source of input fuel that is used.

The DIMES (Distributed Integrated Multi Use Energy System for urban developments) feasibility project is an
ongoing piece of work looking at supporting low carbon ambitions within the Bicester area. The proposed 10
MWe fuel cell CHP will use local municipal waste as the source for input fuel gas. Output electricity will be
supplied via a private wire network to local consumers. Heat available from the CHP will be supplied to a
planned district heating network. Given the scale of input waste gas, there is also opportunity to use the
hydrogen (reformed from processing the waste gas [methane]) as a fuel supply for transport.

This multiple energy supply solution therefore has potential value for the proposed Didcot Garden Town, in
offering a means of generating low carbon electricity, alongside high grade heat for use in heat networks and
(potentially) a source of hydrogen as transport fuel.

While there are consumables associated with the operation of any proposed fuel cell system, there is no
significant direct combustion processes. This is a considerable advantage in an urban development setting,
in comparison to natural gas fuelled CHP systems, since it means no local emissions of NOx, SOx or
particulates.

Fuel cell CHP are larger than equivalent gas CHP reciprocating engines and therefore need a larger footprint
in terms of any proposed energy centre. It is likely that any energy centre would incorporate gas feed and
reforming modules along with whatever fuel cell CHP energy generating system was proposed. An initial
estimate of the footprint of any such energy centre would be in the range 250 — 350 square metres.

In terms of potential locations, it may be possible to integrate a fuel CHP system into development at the
Harwell or Culham development sites.

4.3  Anaerobic Digestion

More specific details regarding wider proposals around waste management requirements for the Garden
Town are dealt with elsewhere.

This section considers the resource opportunities there are in the context of energy generation.

Importing waste streams into the area to support any energy generation facility would be counter-intuitive in
terms of both the Garden Town masterplan and in the context of effective use of the waste management
hierarchy. For this reason the focus is on what resources may be available in the study area.

Residual waste collection in the Didcot area is presently tied into a services contract with Viridor. All waste is
therefore collected and taken from the area to the Ardley Energy Recovery Facility (ERF) for processing.
There is no current opportunity to use this resource in a local energy generation scheme.
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Organic waste, by contrast, is not presently subject to any contractual obligations in terms of either
exclusivity or minimum tonnages of green waste. Estimated arisings are around 4,000 tonnes per annum at
maximum extent from kerbside collections.

If this were all available for anaerobic digestion then it is estimated to offer the potential to generate around
725 MWh of electricity per year’. An average electricity consumption figure for households in South
Oxfordshire and Vale of White Horse, based on BEIS published statistics, is of the order of 4,700 kWh. The
scale of generation feasible from this level of waste arisings would therefore be capable of meeting the
needs of around 150 households per year.

It is more difficult to quantify the scale of additional waste arisings from parks, gardens and allotments.
However, there may be opportunity to pursue community composting arrangements where these resource
streams are utilised. This would target the value of small scale gas production that could be cleaned up and
used to generate small quantities of electricity. This might be a viable supply source for small power to signs
or electric vehicle charging points for example.

4.4 Biomethane

Didcot was the first UK site to carry out biomethane injection to the national grid network®. Anaerobic
digestion at the local waste water treatment works (WwTW) results in a biogas, predominantly consisting of
methane and carbon dioxide, with additional impurity levels of siloxanes, hydrogen sulphide and nitrates.
Cleaning this gas mixture results in a biogas that can be injected into the national gas grid. The process is
presently subject to support via the Renewable Heat Incentive (RHI).

Biomethane injection can be carried out either into the national high pressure gas transmission grid or a local
low pressure gas distribution network. The advantage of using by-products from processes on the WwTW is
that is provides a constant supply of input fuel.

4.5 Decentralised Heat Networks

Space heating and domestic hot water needs are, at present, predominantly met in the Didcot area through
the use of natural gas as the primary fuel source. This is shown in the regional energy statistics for South
Oxfordshire and Vale of White Horse summarised in Section 3.1.

There are no decentralised heat networks operating within Didcot at present. However, a parallel study
commissioned in December 2016 will carry out a heat mapping study for the Garden Town area to identify
potential small scale networks for heat that could be given suitable priority in the overall Masterplan.

The extent of present heat demand has been assessed at a high level via the BEIS (formerly DECC) national
heat map. An extract from the national heat map is shown in Figure 4.4.

" This assumes a single facility operating for 8,000 hrs/yr with a 90 kWe gas reciprocating engine and a
moisture content of waste of 70%
8 hitp://www.cngservices.co.uk/index.php/services/biomethane/the-didcot-project/ (Accessed October 2016)
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Figure 4.4 National Heat Map (Didcot Overview)

Source: http://tools.decc.gov.uk/nationalheatmap/default.aspx

Without prejudicing the outcomes of the ongoing feasibility study, in masterplanning terms the significant
anchor loads are likely to be centred around:

» Didcot Gateway - existing Leisure Centre and buildings to South of Didcot Parkway.

» North East Didcot - using community facilities as anchors for new housing development
» Harwell Campus - office and accommodation buildings

» Culham Science Centre - office and administration buildings

There are a number of practical design considerations that have implications for ongoing Masterplanning and
are considered in brief here. Further details around these considerations are anticipated to emerge from the
heat mapping and feasibility study.

Sizing of Plant and Network

At this early stage in feasibility, there needs to be a consideration of how proposed development will be
phased. Phasing impacts directly on the scale of heat demand that comes on line and may be incorporated
into any supply network. It is a crucial element in determining the financial viability of primary supply assets
(typically CHP) and how this supply can be provided economically. Given a knowledge of existing boiler plant
in the network area, for example, a supply solution can be developed that uses these for a period up until
sufficient phases of development have been completed and where a CHP solution may become viable.

Equally if retrofit works are to be carried out, then if these buildings are scheduled to be connected in a later
phase of development then it may be possible to refurbish the buildings, reduce heat demand and adjust the
supply requirements to suit a lower flow temperature.
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The scale of projected heat demand to be met by any network should be defined, so as to build in sufficient
secondary supply systems or peaking boiler plant to meet any shortfall.

In selecting the location of the primary energy centre a number of factors are relevant, including:
» Distance from anchor heat loads;
» Sufficient space for primary plant (and future expansion);
» Accessibility for plant installation/removal and fuel deliveries;
» Visual impact;

» Local air quality impacts and flue requirements

Network routing

Optimal heat network routes ultimately minimise the length of the network. This means minimisation of both
network losses and install capital costs. In practice this means:

» Using existing service area routes to connected buildings (minimising buried network costs);
» Avoiding major barriers such as major roads, railways, rivers and canals wherever possible;

» Avoiding known existing utility services or areas where congestion of services is recognised;
and

» Liaising with relevant bodies to identify constraints and opportunities to co-ordinate the heat
network installation with other works (e.g. re-surfacing of roads, other utility works etc)

Low Network Losses

Heat losses on any network have a direct impact both economically and environmentally. One of the key
areas that can incur relatively high losses is the distribution systems within non-domestic and multi-
occupancy buildings (so called secondary side losses). This needs to be reviewed in initial feasibility work,
though maintenance of supply systems in buildings is typically the responsibility on the building owner (rather
than the heating network operator).

In the case of new build developments there should be high thermal envelope efficiencies and therefore
relatively low heating requirements. This in turn makes network losses more significant (as a proportion of
overall heat supply).

Low return temperatures and flow temperatures

For a given flow temperature, a low design return temperature will reduce peak flow rates leading to smaller
pipes and lower costs. Maintaining low return temperatures under part-load conditions is important to keep
heat losses and pumping energy low. New build developments can look to design heat supply systems with
a low flow temperature (e.g. 45 °C for underfloor heating in a domestic dwelling, or 60 °C for fan coil units in
an office building). Where retrofit is being proposed, in connecting existing buildings, these will typically need
to deliver a higher flow temperature. Conventional radiator systems, for example, are typically designed for a
higher flow temperature of 82 °C, with a return temperature of 70 °C. These can be reduced through building
fabric improvements and rebalancing of the radiator system, but need to be accounted for in respect of
interfacing requirements.

Use of variable flow control

Using variable flow control will result in lower flow rates and lower return temperatures at part-load. Variable
speed pumps should be used to maintain a minimum pressure difference at the extremities of the network.
This will reduce heat losses and pumping energy.
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Low Carbon Heat Sources

The control systems and any thermal storage should be designed to maximise the contribution of low carbon
heat and to ensure the efficient and cost-effective operation of these heat sources. Where different types of
heat sources are used, a large number of energy centres on the network should be avoided so as not to
compromise the value of the low carbon heat sources through over complex hydraulics.

Operational carbon emissions for the proposed system should account, not only for efficiencies of central
plant, but also heat losses from the network and electricity used for pumping and other purposes. Where
relevant there should also be an estimate of NOx and particulate emissions shall be estimated; in the case of
biofuels or other low carbon fuels wider environmental impacts (e.g. credentials of production) need to be
considered.

Treating Customers Fairly

For a natural monopoly such as a Heat Network it is important that fair and equitable contracts are putin
place for all customers.

These contracts should therefore specify a target level of availability of heat supply, as well as agreed
positions on planned and unplanned shut-down periods. There should also be a stated compensation
payment process, where supply is interrupted and targets not achieved. Maximum response times for
attendance of a heat supply fault need to be outlined, as well as proposed means of supporting all
customers, but particularly any vulnerable customers in the event of a prolonged fault.

The arrangements for recording relevant details of supply (flow/return temperatures, pressures, flow rates
and annual consumption) to customers should also be clear, as well as the periodic checks and calibration
requirements for the system.

Sources of Heat

Potential sources of heat for any proposed networks will be explored in the separate heat mapping and
energy masterplanning study. Some initial possibilities are listed here.

Gas CHP

Commonly initial phase networks will use gas CHP reciprocating engines as the prime mover technology.
This provides a relatively low cost fuel source and outputs of both heat and electricity. The overall economics
of the scheme can often be improved by sales of electricity, either via private wire to consumers, or exported
to the national grid.

Fuel Cell CHP

The example consider earlier is an alternative to the gas fuelled reciprocating engine. It would require a
larger footprint for the energy centre (relative to the gas CHP) and a suitable fuel source. One option would
be to use biomethane generated at the WwTW to provide the hydrogen source required for the fuel cell. If
any larger scale anaerobic digestion were developed (see earlier section) then that too could provide a
source of biogas that could be cleaned up and used a fuel source for this technology.

Biomass CHP

This technology would also require a large energy centre, since it needs fuel storage facilities alongside the
physical space for the CHP plant. Good access would also be required to enable delivery of fuel on a regular
basis. Sourcing fuel, and the costs of transport involved in bringing it to site would be a significant factor in
the operating model.

Water Source Heat Pumps

Water source heat pumps use the same working principles as air and ground source heat pumps. However,
in this case it is the heat contained within a body of water that is utilised, rather than that in the air or ground.
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Pipework is submerged in a water body (e.g. lake or river). Working fluid is then pushed through this pipe
network absorbing heat from the water. Compression of this fluid raises the temperature and a heat
exchanger id then used to extract the heat and supply it as hot water to the property. This can then be used
in radiators/underfloor heating for space heating or as a pre-feed for domestic hot water.

There are some benefits of water source heat pumps relative to air or ground equivalent systems, which can
be summarised as:

» Heat transfer rates are higher from water than from the ground

» The coefficient of performance (COP), i.e. how much energy can be extracted for each unit of
energy consumed, can be up to 4.5, which is higher than typical air and ground performance

» Pipework installation is simpler than the boreholes or trenches required for ground source heat
pumps and there is less uncertainty regarding ground conditions that can be encountered

» Visual impact on the properties supplied is low

If the water source is completely frozen than this will prevent heat transfer; otherwise a constant supply of
hot water can be provided for year round.

BEIS (formerly DECC) developed a national heat map looking at areas where water sources offer best
potential for development of heat pumps®. A snapshot for the Didcot area is shown here.

Figure 4.5 Water Source Potential

Key

9

https://www.gov.uk/government/uploads/system/uploads/attachment data/file/353979/decc water source h
eat_map.pdf (Accessed November 2016)
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Waste Heat Sources

Exhaust heat from non-domestic users can potentially be used to pre-heat feedwater for the heat network. In
the case of process heat this would need to provide for a heat recovery system that could then be linked to
the heat network via a heat exchanger. Where heat is exhausted from other thermal plant, such as Didcot
Power Station, then it can be utilised only if it is at a sufficiently high temperature and pressure to meet the
needs of the network. If, for example, it is low temperature and pressure steam then it will be at a much lower
temperature than the supply flow of the network. This makes it uneconomic to use, since additional energy
would be used in heating the steam to achieve a suitable hot water supply to the heat network.

4.6  Other Technologies

A number of other technologies have been reviewed to consider the balance of contribution that they might
make to the overall mix of energy supply to the Garden Town. None of them are considered to have a
significant role to play in the overall energy mix.

Hydro

The potential for use of water in the production of energy can be investigated both in terms of electricity
generation and heat.

In the case of electricity small scale hydro schemes rely on the potential energy for a given body of water at
a height (head) to be converted into electricity by passing it through a turbine and doing mechanical work.
There are a number of different turbine configurations depending upon the volumetric flow of water available
and suitable environmental considerations (e.g. presence of salmonid or other protected species in the water
course).

There are recent examples of so called ‘in river’ turbines, where turbines are operated in rivers and use the
kinetic energy of the river, rather than the potential energy in the form of net head, to generate electricity.
These turbines are designed to operate as modular units and can be operated in tandem with solar PV
panels'.

More commonly, diversion of a proportion of the flow in a water course could provide sufficient flow to run
through a turbine, with the flow returned to the main flow further downstream.

A number of potential turbine designs that could be considered:

10 http://www.smart-hydro.de/renewable-energy-systems/hydrokinetic-turbines-river-canal/ (Accessed
October 2016)
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Archimedes screw turbines — these turbines have a helical screw design that uses a helical
surface around a central cylindrical shaft mounted in a hollow tube. Water fed into the top of the
screw causes the shaft rotation that drives a generator.

Pit turbines — this design of axial turbine would see the bulb (enclosing the generator and
runner) installed in the outflow pipe. The use of a gearbox means that the size of the bulb can
be reduced to suit the diameter of the outflow.

Open flume turbines — these turbine designs use a vertical shaft with the turbine at the base of
the shaft within the flow of water. This therefore requires civil works at ground level to
accommodate the generator and connection of output electricity.

Watermills (Francis) — this would use an impulse turbine design where the water flow would be
directed at a waterwheel angled so as to turn the wheel and therefore the horizontal drive shaft.

Tube turbines — This axial design would use a bulb design, similar to the pit turbine. However, in
this instance a larger diameter turbine would be installed without a gearbox.

Siphonic turbines — a vacuum pump is used to draw water into the guide vane and the turbine
and generator sit above the level of the inlet water. Discharged water is then returned to the
main flow.

Given the proposed scale of development it is not considered practical to seek large scale use of hydro
schemes. Use of water source heat pumps as a secondary source of heating for a network, or as a primary
supply to some waterside developments is a more appropriate solution.

Geothermal

The potential for geothermal energy generation in the UK has been analysed as part of the Deep
Geothermal Review study undertaken by DECC and summarised in a report released in October 2013"". The
report used evidence from a number of previous studies examining the potential for geothermal energy
generation in different areas of the UK.

The report identifies the key areas for UK geothermal resource which include granite outcrops in South West
and northern England, and hot sedimentary aquifers in the Wessex and Cheshire basins (Figure 4.6).

" Deep Geothermal Review Study Final Report Department of Energy & Climate Change (DECC) October

2013
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Figure 4.6 Heat Flow Map of UK (left); Location of Sedimentary Basins and Major Radiothermal Granites
(Right)
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The report identifies key criteria for the viability of any geothermal power generation systems in terms of
being able to access a thermal store of greater than 100 deg C at a depth of no greater than 5 km. On this
basis, the report does not identify any significant potential for geothermal power production within the Didcot
region.

Biomass

Present planning guidance for developers in South Oxfordshire is broadly supportive of the use of biomass
boilers. In each case where they are proposed for use, however, there needs to be a clear demonstration
that air quality standards will be maintained and NOx emissions minimised below the stated performance
threshold of 180 mgNOx/Nm? and 15 mg PM/Nm3. Vale of White Horse does not prescribe similar emission
performance limits, though any impacts on local air quality would have to be suitably mitigated.

For the scale of development proposed it is unlikely that biomass fuel would be used as a primary fuel
source. The practicalities of fuel supply and scale of consumption would make it an expensive option to
pursue. There could also be potential issues with air quality if used at significant scale for residential
developments given technical complexity in ensuring local air dispersion.

Wind Development
Development of any wind turbine needs to take account of a number of factors or constraints as summarised

in Table 4.2.

Table 4.2  Wind development constraints summary

Constraint Description Impact on siting of wind turbine
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Wind resource

Land Availability / Ecology

Infrastructure

Noise

Flood Risk

Ministry of Defence

Grid Connection

Grid Capacity

Safeguarded CAA sites, NERL
and other radar systems
(aviation issues)

Radio / Communications
Links / fixed microwave links

Construction

Access

Review published mean annual
wind speed for local area

Green belt, green infrastructure,
designated environmental sites,
built heritage sites

Roads, railways, power lines,
airfields, airports

Separation distances to
buildings and development
areas

Proximity to water courses

MOD owned sites and related
radar operation issues

Proximity to a feasible grid
connection point

availability of the distribution
network to incorporate the
additional power output

potential issues of interference
with radar systems

Identify location and scale of
these links

Avoiding complex development
areas (e.g. wetland areas)

Ease of access to site for
construction / maintenance

Wind turbines best sited where mean average
wind speeds are highest

Development should avoid green belt,
designated environmental sites or other
sensitive natural heritage sites

Turbines need to be sited away from major
infrastructure

Wind turbines must be sited at sufficient
distance from existing buildings to ensure
noise levels meet national requirements.

Siting turbines in areas of flood risk would
require expensive foundations and make
access for maintenance more costly

Turbines need to be at a distance from MOD
sites that avoids any compromising of MOD
activities.

This will indicate whether substantial cabling
and support infrastructure may be required.

Lower network capacity may require upgrades
to grid infrastructure such as substations and
safety systems (at a cost to the wind
developer).

Careful siting will minimise impacts on radar
systems and reduce any potential mitigation
costs1213

Careful siting will minimise impacts on the links
and reduce any potential mitigation costs.

Minimising the need for more complex wind
turbine infrastructure.

Due to the size of medium to large scale wind
turbine components access can determine if a
site will be physically and economically
feasible

An initial constraints map has been developed that summarises a number of these considerations.

Given existing environmental designations and required buffers for noise considerations, medium scale wind
capacity is not anticipated to form part of the energy supply mix for the Garden Town. The vision for
extensive transport corridors to support cycling and sustainable transport acts as a secondary constraint to
any potential wind development.

12 To aid developers with radar impact assessment, a number of maps have been produced corresponding to turbines
with tip heights from 20 to 200m describing the areas where turbines of the relevant height would be within line-of-
sight of at least one of the primary surveillance radars operated or used by NATS En-Route.

'3 http://www.nats.aero/services/information/wind-farms/self-assessment-maps/ (accessed July 2014)
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5. Conclusion

The study shows that the current energy usage within Didcot is dominated by gas and electricity and with the
growth of the Garden Town the demand is set to increase significantly.

There are many new and innovative technologies coming to the market and significant improvements are
being made to the efficiencies of the many of these technologies.

The key opportunities are considered to be in these areas:
» Provision for battery storage to complement roof mounted solar PV array

» Provision of electric vehicle charging points at home with allocation of space for parking such
vehicles, or community parking areas with access to charging points where density of
development precludes space for vehicles at individual dwelling level

» Public access charging areas within central areas (vehicles and e-bikes)
» Use of solar panels to power electric vehicle charging points

» Use of the landfill site at Sutton Courtenay as a ground mounted solar PV array, following
closure as a landfill site in 2036. This could have an energy generating capacity of 12-18 GWh
per year.

» Solar innovation making use of new technology in building, eg. solar tiles, solar floors, solar
windows.

» Potential to integrate a fuel CHP system at Harwell or Culham sites.
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Appendix A
Wind Constraints Map
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Didcot Garden Town
Community Facilities Analysis

October 2016






Current population of the ‘built-up area’ of Didcot = ¢.29,400
New homes proposed through strategic sites = ¢.15,000

Average size of new households = 2.5 (based on average of PopCall10
yields)

Potential new population = ¢.37,500
Current + new population = ¢c.67,000



* The purpose of this study has been to identify the types of facilities
that Didcot might be able to support given the growth expected to
be delivered by the town over the coming decades

® Conclusions and recommendations have been drawn from analysis
of:

The existing/emerging policy context
SODC/VoWH'’s evidence base
Comparator towns

®* There has been a focus in this assessment on community facilities
and cultural/leisure attractions. Further work is being undertaken
looking specifically at employment/commercial floorspace



Didcot is one of four ‘towns’ identified in South Oxfordshire’s
‘settlement hierarchy’. SODC’s Local Plan Preferred Options (2016)
identifies Didcot and Henley as the district’s only two ‘major towns’

As a Garden Town, Didcot is expected to deliver c.15,000 new homes
and 20,000 new jobs (SODC LP Preferred Options, 2016)

IDP identifies the infrastructure required to meet anticipated
population growth

Evidence base documents: SODC & VoWH Hotel Needs Assessment
(2014); SODC Retail and Leisure Needs Assessment (2016); SODC Green
Infrastructure Strategy (2011); SODC Draft Leisure Facilities Strategy
(2016); SODC Recreational Space, Local Leisure Facilities and Playing
Pitch Strategy (to be completed by SODC)



The SODC IDP (February 2015) identifies the following requirements
for Didcot:

Enhanced library provision

Additional community space for adult learning

Health and well-being centre for older people

Two new community centres plus contributions towards existing facilities e.g.
public art, allotments, community halls

Facilities for emergency services (police and fire service)

VoWH’s IDP (October 2014) focuses mainly on transport
infrastructure needed to support growth in and around Didcot.



Opportunity to increase hotel supply in the Science Vale —
development will increase corporate demand including contractor
accommodation and MICE products (meetings, incentives,
conferencing and exhibitions)

Consultees (hotel operators) were unaware of Science Vale
opportunity and concerned about weekend demand in these areas

Projections show need for 761 to 1,000 new hotel rooms by 2031

Recommendations:
Expand the hotel offer in areas such as Milton Park, Harwell and Didcot

Create a ‘hotel investment market strategy’ for the Science Vale to promote
the area to operators



Didcot’s current retail offer is mid/lower-end. There is an absence of
higher quality retail outlets

Potential improvements could include: better parking, increased shop
choice, more pubs and restaurants

‘Leakage’ expenditure tends to be in Reading, Oxford, High Wycombe
and out-of-town retail parks

Policy aspiration for Didcot to expand its role to that of a secondary
regional centre with a greater offer of non-food i.e. comparison stores

Recommendations include: broader retail mix; increase in bars,
restaurants and cafes — this will support entertainment market
through increasing dwell time and spend

Orchard Centre Phase Il is seen as an opportunity to meet some of
Didcot’s current deficiencies (including provision of an M&S,
restaurant and health/fitness unit)



Current provision in Didcot considered to be sufficient

GWP and NE Didcot expected to meet the majority of anticipated
needs including: sports halls, fitness stations, outdoor courts

Measure walking and running routes needed in Didcot

Recommends protecting and enhancing existing provision (or
securing suitable replacement) and supporting new provision at
strategic sites



Provides an update to the 2009 version

Reiterates the conclusions of The Didcot Greenspace Network
Feasibility Study (2008) which concluded:

“..there is limited support for the formal designation of a ‘Country Park’ for
Didcot... The revised recommendations... promote the concept of developing a
network of greenspaces for Didcot linking existing and significant new accessible
natural green space” (Extract from report preface)
The Didcot Greenspace Network would meet the indicative
requirement for provision of at least 100ha of accessible natural

greenspace by 2026 (within 2km of Didcot).



* Henley-on-Thames (11,500)
°* Thame (11,330)
* Wallingford (10,350)



* Deal (30,560)
* Sevenoaks (29,500)
°* Witney (29,100)



°* Maidenhead (64,800)
* Newbury/Thatcham (68,230)
* Tunbridge Wells (68,910)




* Canterbury
* Winchester
* Redhill
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Generally, Didcot has the range of facilities you would expect for a town
of its size

The population of Didcot is expected to over double in size. Therefore,
more of the same/enhancements to existing provision plus additional
types of infrastructure will be able to be supported

There are examples of recent investment in facilities e.g. Cornerstone
Arts Centre, Willowbrook Leisure Centre, Orchard Centre Phase 1

Orchard Centre Phase 2, GWP and NE Didcot are expected to meet many
of the retail and leisure needs identified in the evidence base documents

However, there are opportunities in relation to: higher education;
historic and cultural attractions; hotels (and associated facilities); choice
and quality of shops, bars and restaurants; green infrastructure
(particularly measured running/walking routes)



Make the most of what is already there:
Signposting/legibility/accessibility of existing facilities

Opportunities to introduce uses that are currently absent e.g. hotels,

specialist/boutique retail, higher education

Opportunities to enhance facilities that are currently under-represented
e.g. cultural/historic attractions and green infrastructure

Draw inspiration from Didcot’s past/future that could be used as
features within the town

Consider role of new landmark buildings, greening of public realm, and
meanwhile/interim uses

Further work is being undertaken on primary/secondary education and
healthcare provision and employment/commercial uses
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Support Community Village Research

Overview
Site and location S.|te No: of Facilities Cos.t per  Staffing
size residents resident level
Operational Facilities
4 Life stvl Supermarket, £4.500
acres ife style .
Hogewaye - oS Park, restaurant, bar, | £15.1 Total of
Netherlands -23 152 differentiated i million per 240 staff
houses houses theatre, hairdresser, month
clinic and 25 clubs.
Planned Facilities
Dementia Village 100
— Rome, ltaly
Dementiaville - 23 150 £17
Switzerland houses million
Miami Jewish Store, spa, wellness a1
Health Systems — 66-99 centre, café and art .
. million
Florida, US centre.

Operational Facilities

Hogewaye — Weesp (20 miles south of Amsterdam), Netherlands (2009)

A specially designed, gated village with 23 houses for 152 dementia-suffering seniors. The elderly all need
nursing home facilities and live in houses differentiated by lifestyle so that residents can share a space with
people with the same backgrounds, ideas and values — making the house feel more familiar. Each home
houses six to eight people with the same lifestyle.

There are 7 different lifestyles:

=  Goois (upper class); The lifestyle is displayed in the layout of the house,
=  Homey; the interaction in the group and with members of
= Christian; staff, day-to-day activities and the way the
=  Artisan; activities are carries out.

®* |ndonesian; and

= Cultural.

The residents manage their own households (incl. washing, cooking etc.) together with a constant team of
staff members. There is a village supermarket, gardens, squares, park, hairdresser, café, restaurant, a bar
and theatre which are for use by both the residents and residents of the surrounding neighbourhoods. In
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addition to clinics for a doctor and a physiotherapist. There are 25 clubs covering different interests e.g.
baking, painting, cycling, literature, bingo etc.

Around-the-clock care is provided by 240 “villagers” — trained geriatric nurses and caregivers dressed in
street clothes. The staff takes care of everything from cooking meals and planning activities to assisting
with bathing, personal care and administering medications. Individuals staffing the various village
“businesses” are also trained in dementia care. There are also cameras which monitor the residents around
the clock.

Construction of the village cost €19.3 million and was funded primarily by the Dutch government (€17.8
million) plus funding and sponsorship from local organisations (€1.5 million). The facility covers 4 acres of
land.

The village is government-funded and relatively affordable. Henley! (2012) from the Guardian UK reports
that the cost for the residents in the village is not much higher than regular care homes in Britain. A
payment of €5,000 a month, is paid directly to Hogewey by the Dutch public health insurance scheme, to
which every Dutch taxpayer contributes through their social security deductions. Some residents also pay a
means-tested sum to their insurer.

Renting out the theatre for conferences, training sessions and performances, and fees for formal visits, help
balance the budget. The budget is also kept low by a limited managerial team and staff who multi-task
(Kremer 2013).

= Reduced anxiety, confusion and anger of the dementia residents by providing a safe, familiar and
human (not hospital) environment.

= |ncreased engagement in the community, reducing the chance of suffers becoming withdrawn
(isolation reduces the production of myelin (a fibre that maintains our nerve cells) which can
accelerate the condition, making deterioration a product of our current method of treatment).

= |ncreased physical activity promoting and improving general health of residents. Although residents
living in the villages cannot leave the site, they are free to move around in the outside areas and
through the village. This combined with planned activities, promotes increased well-being.

= The above resulting in an increased quality of life and reduced overuse of drugs e.g. anti-psychotics.

= Reduced staff turnover rate (resulting from calmer, happier patients), saving organisations money
as well as decreased stress of formal and informal carers.

1 Henley, Jon (27 August 2012). "The village where people have dementia —and fun". The Guardian
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Village for 100 residents is currently being developed in Italy according to DVA
(http://www.dementiavillage.com/). Due to open in 2016. No further information accessible online.

Approved £17m project, to be built next to the Swiss village of Wiedlisbach near Bern to provide
accommodation and care to 150 elderly dementia patients in 23 purpose-built 1950s-style houses.

Miami Jewish Health Systems is planning an extension on its 28-acre campus to provide dementia patients
more freedom by creating a safe space where they’re not confined to their rooms — called ‘EmpathiCare’.

The facility is planned to house between 66 and 99 patients and include a store, spa, wellness centre, café
and art centre. Each living space will include kitchens and common areas designed to be as home like as
possible.

The estimated cost of the expansion facility is set at $50 million. The living costs of the residents have not
yet been determined.

A 1950s-style village has been created at Abbey Place Nursing Home to help residents remember their
pasts within familiar surroundings. Scene’s set within the homes gardens, including a 1950s café, post
office, grocery store, hairdressers, florist, shop, library and car garage. The residents are allowed to wander
through the village on a regular basis and the set gives them the change to recognise familiar objects and
feel more secure. Inspiration came from Hogewey in the Netherlands, however as it is just a set within the
care homes original facility, its benefits are more limited. Costs remain the same as a standard care home.

Located at the Georgian Bay Retirement home. Designed to look like it is in the 1950s or 60s, to make
patients feel comfortable in their surroundings. Described as a variation of “reminiscence therapy”, the
centre helps patients recall memories form years ago, which can have a therapeutic effect.

Itis a 52 bed, 2,323sgm facility. There is a five-to-one ratio of staff to patients.
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Executive summary

Purpose of this report

As part of this study Amec Foster Wheeler Environment & Infrastructure UK Limited (Amec Foster Wheeler)
was appointed to prepare a Flood Risk and Sustainable Strategy Report. This report summarises the main
flood risk issues encountered in Didcot and the flood risks posed to new developments in the Garden Town.
The main scope of the report is to analyse strategic initiatives to improve flood risk and implement
sustainable drainage in the Garden Town as a whole.

This report identifies relevant planning and technical guideline documents for Didcot; summarises the
baseline information of the area, including geology, hydrology and topography; describes the new
development proposals and how they address flood risk and drainage; and finally includes opportunities and
constraints within the town layout to improve the flood risk and sustainable drainage in Didcot.

Five main areas for improvement have been identified. The first is the area to the west of Didcot along the
south side of the A4130. There are opportunities to improve the weirs, valves and culverts along the
drainage ditch adjacent to the southbound carriageway of the A4130, and also to improve the connectivity
between culverts beneath the A4130 and beneath the railway line.

The second area for improvement is re-naturalising Moor Ditch in the vicinity of Site 4. There are several
culverted and channelized watercourses that drain into Moor Ditch. Historical mapping suggests that the
natural route of Moor Ditch was altered due to the power station on site. Moor Ditch in this location is
culverted for part of its route, de-culverting will restore natural riverbank habitats and may reduce flood risk if
there are locations where the culvert doesn’t have sufficient capacity for watercourse flow. Re-naturalising
rivers may also slow the passage of water, and ameliorate flood risk further downstream.

The third area identified for possible improvements is the forecourt of Didcot Parkway Railway Station. The
station has flooded as recently as September 2016, believed to occur as the station is at a lower elevation
than surrounding land so water flows downhill from the higher ground to the south of the station, as well as
due to a lack of capacity in the drainage system. The main causes of flooding at this location have been
identified as pluvial and sewer flooding.

The fourth area identified for possible improvements is to the north of Didcot. A triangular area bordered by
Moor Ditch on the east and the railway line on the west has been identified as a possible location for a Flood
Alleviation Scheme. This would improve flooding issues in the west of Ladygrove Estate which are caused
by Moor Ditch.

The fifth area for improvement is the Ladygrove Estate area to the north east of Didcot. This area has
flooding problems, believed to be caused by surface water resulting from poor maintenance of watercourses
and from surface water sewers.

For this study, it was advised that the Flood Zone Mapping provided by the EA was used, rather than that
contained within the 2007 or 2013 SFRA. Hydraulic modelling is beyond the scope of this report. However,
as part of site specific Flood Risk Assessments for some of the consented developments, some hydraulic
modelling had been carried out in the past. Where modelling has been undertaken, the results have
highlighted discrepancies when compared to the Environment Agency flood extents. The models have been
completed prior to the most recent climate change allowances updated by the government in April 2016, as
such they may not accurately reflect future climate conditions or future flood extents. Further hydraulic
modelling could be undertaken in order to apply the most recent climate change allowances and to form a
detailed and coherent model of flood risk to the whole of Didcot, rather than focusing on specific sites in
isolation.

There are opportunities for implementation of Sustainable Drainage Systems (SuDS) in all sites across the
Didcot Garden Town development.

SuDS features such as swales, rain gardens, green roofs and tree pits provide a visual amenity benefit,
provide environmental benefits such as improved wildlife habitats, and can positively affect water quality by
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providing an early treatment step. Besides, SuDS features might improve flooding issues as the surface
runoff is attenuated at source reducing flows further downstream.

The geology and the hydrogeology of the north of Didcot is not suitable for infiltration, therefore, ponds and
swales would be more suitable SuDS features at this area of Didcot. However, the geology of the south of
Didcot has certain degree of permeability and options such as pervious pavements could be considered.

The current land uses would need to be considered for the selection of SuDS features, greenfield sites are
deemed more suitable for ponds and swales whereas in highly urbanised areas preferred SuDS features
would be pervious pavements, green roofs and brown roofs and tree pits.

The topography of Didcot is relatively flat, therefore suitable SuDS options are limited to those which are
shallow in construction, such as swales and retention basins. Maximum and minimum discharge rates from
runoff from new developments would need to be agreed with Oxfordshire County Council (OCC) and South
Oxfordshire (SODC) and Vale of White Horse District Councils (VoWHDC).

Future communications with the Local Authorities, the Environment Agency (EA) and Thames Water (TW)
will be crucial for the success of the proposed strategic initiatives described throughout this report.
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1.Introduction

1.1 Background

A 21st Century Garden Town at Didcot is planned. This initiative is guided with spatial vision to develop both a
connected town and super green town.

A Masterplan is now in place with ten key principles, which are to:
1. Support cycling, walking and better public transport;

Make Didcot a destination;

Build a better town centre;

Celebrate Didcot’s history;

Create a better sense of arrival at key gateways;

Provide new outstanding landmark facilities;

Overcome major severance issues;

Establish a legible network of streets connecting key local centres;

© ® N o g b w0 DN

Integrate smart technology into Didcot’s future;
10. Offer more diversity in homes and jobs.
From this ten key masterplan moves are being proposed as shown in Figure 1.1.

In conjunction with these initiatives, it is planned to increase the housing stock from approximately 15,000 to
approximately 30,000 dwellings by 2031. Both South Oxfordshire District Council and the Vale of White Horse
District Council are working together to identify key opportunity sites.

A number of these homes have already been allocated as part of the strategic sites both in and around Didcot
and are identified as consented. Some of which cannot be influenced by the masterplan moves, however, for
others some influence still exists and study is of benefit. Other sites are currently under the process of
consenting, with these there are various opportunities to be investigated. These are classified as either,
having critical importance, already coming forward or of strategic worth. In addition to this there are other
opportunity sites, where individual study is not (yet) required.
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Figure 1.1 Key Master Plan Moves

1.2  Purpose of Report

As part of this study Amec Foster Wheeler Environment & Infrastructure UK Limited (Amec Foster Wheeler)
was appointed to prepare a Flood Risk and Sustainable Strategy Report. This summarises the main flood
risk issues encountered in Didcot and the new developments in the Garden Town. The main scope of the
report is to analyse strategic initiatives to improve flood risk and sustainable drainage in the Garden Town as

a whole.
This report identifies:
» Planning and technical guidelines documents for Didcot;
» A summary of the baseline information of the area, geology, hydrology, topography;
» A summary of the new development proposals and how they address flood risk and drainage;

» The opportunities and constraints within the town layout to improve the flood risk and
sustainable drainage in Didcot as a whole

February 2017
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1.3 References

» National Planning Policy Framework, produced by UK Government in March 2012;
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April 2015;
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2016(http://maps.environment-
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2016;
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» Environmental Statement North East Didcot prepared by CSA Environmental Planning in July
2015;

» Flood Risk Assessment (FRA) for Didcot A Power Station (Site 4), prepared by BWB
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http://maps.environment-agency.gov.uk/wiyby/wiybyController?topic=floodmap&layerGroups=default&lang=_e&ep=map&scale=7&x=531500&y=181500
https://flood-warning-information.service.gov.uk/long-term-flood-risk/
http://mapapps.bgs.ac.uk/geologyofbritain/home.html
http://maps.nls.uk/os/25inch-england-and-wales/
https://osmaps.ordnancesurvey.co.uk/osmaps/
https://www.google.co.uk/maps
http://www.whitehorsedc.gov.uk/services-and-advice/planning-and-building/find-application
http://www.southoxon.gov.uk/services-and-advice/planning-and-building/find-application
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» Flood Risk Assessment (FRA) for Orchard Centre Phase 2, Didcot prepared by Waterman in
February 2015;

» Surface Water Drainage and Flooding Environment Statement prepared by Hammerson UK
Properties Plc in February 2015;

» Didcot Town Centre Supplementary Planning Document and Design Guide (2016) — Part 2
prepared by South Oxfordshire District Council;

» Vale of White Horse District Council Design Guide, Local Plan 2031 — Part 6, Strikethrough
Plan Appendix 6 Design and Environment and Appendix A prepared by the Vale of White
Horse District Council;
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2. Planning and guidelines

This section of the report will summarise previously undertaken Strategic Flood Risk Assessments (SFRA)
for Didcot and the surrounding areas. This section also collects the Sustainable Drainage Systems (SuDS)
guidelines for planning in Didcot from various sources, and summarises the guidelines.

In Didcot, Oxfordshire County Council is designated as the Lead Local Flood Authority (LLFA), under the
Flood and Water Management Act (2010). As the LLFA, Oxfordshire County Council is responsible for co-
ordinating the management of local flood risk from surface water, groundwater and ordinary watercourses.
The Environment Agency has responsibility for flooding from main rivers, reservoirs and from the sea.

2.1 Flood risk

National Planning Policy Framework, 2012 and Planning Practice Guidance, 2014

The National Planning Policy Framework (NPPF) issued in March 2012 requires that flood risk must be taken
into consideration during the planning process. The NPPF states that development in areas at risk of
flooding should be prevented, and development should be undertaken on sites at lower risk of flooding. If
development is necessary in flood risk areas, then care should be taken to ensure the development is both
safe and does not increase the risk of flooding elsewhere.

The NPPF indicates that Local Plans should be supported by a SFRA and should develop policies to
manage risk from all sources, taking advice from flood risk management bodies, in particular the
Environment Agency. The NPPF states that planning authorities should apply the precautionary principle
when considering flood risk to locations of proposed development, using a risk based approach to avoid
flood risk wherever possible and managing it elsewhere, applying the Sequential Test, and applying the
Exception Test where necessary. Land that is required for current flood management should be
safeguarded from development, and opportunities offered by new development which have potential to
reduce causes and impacts of flooding should be pursued.

The PPG defines Flood Zones as follows;

» Flood Zone 1 - Low Probability. Land assessed as having a less than 1 in 1,000 annual
probability of river or sea flooding (<0.1%).

» Flood Zone 2 — Medium Probability. Land assessed as having between a 1in 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.

» Flood Zone 3a — High Probability. Land assessed as having a 1 in 100 or greater annual
probability of river flooding (>1%), or a 1 in 200 or greater annual probability of flooding from
the sea (>0.5%) in any year.

» Flood Zone 3b — The Functional Floodplain. This zone compromises land where water has to
flow or be stored during times of flood. It should be noted that Flood Zone 3b is not separately
distinguished from Flood Zone 3a in the Environment Agency Flood Maps for Planning.

These flood zones refer to the probability of river and sea flooding, ignoring the presence of defences.

The Sequential Test is a method of steering new development into areas with the lowest probability of
flooding. The aim is to develop in Flood Zone 1. Where appropriate sites are not available, then taking the
vulnerability of the development into consideration, reasonably available areas in Flood Zone 2 are
considered applying the Exception Test if required. If there are no reasonably available and suitable sites
within Flood Zone 1 and Flood Zone 2 then the suitability of sites in Flood Zone 3 are considered, taking into
consideration the vulnerability of proposed development and applying the Exception Test where necessary.
When applying the sequential approach to location new development, the probability of other sources of
flooding (e.g. surface water flooding) must be taken into consideration.
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The Exception Test ensures that necessary development located in areas considered to be at risk of flooding
only takes place in Flood Zone 2, or in Flood Zone 3 where the flood risk to development is compensated by
other sustainability factors and the development will be safe for the entire lifespan, including allowances
made for the effects of climate change.

The Planning Practice Guidance (PPG) to the NPPF released in March 2014 provides additional guidance to
local planning authorities to ensure effective implementation of planning policy set out in the National
Planning Policy Framework on development in areas at risk of flooding. Under this guidance, the
vulnerability of new development to flooding is considered, ranging from “essential infrastructure” to “water
compatible development”. Once the vulnerability of the development is known, then the compatibility of the
type of development with the location of the development can be assessed.

An excerpt from the PPG is shown below, giving an indication of some of the vulnerabilities of different forms
of development in the Didcot Garden Town proposal.

Table 2.1  Flood Risk Vulnerability Classification (PPG, Table 2)

Vulnerability Development Type

Essential Infrastructure Grid and primary substations, Water treatment works needing to remain operational in time of

flood

Highly Vulnerable Basement dwellings, Police, ambulance and fire stations required to be operational during
flooding

More Vulnerable Dwelling houses, schools and nurseries, hospitals, residential care homes

Less Vulnerable Shops, restaurants and cafes, offices

Water-Compatible Development  ro04 control infrastructure, amenity open space

http://planningguidance.communities.gov.uk/blog/guidance/flood-risk-and-coastal-change/flood-zone-and-flood-risk-tables/table-2-flood-
risk-vulnerability-classification/

The following table, Table 2.2, displays the suitability of the different vulnerabilities of development within
different Flood Zone areas.

Table 2.2  Flood Risk Vulnerability and Flood Zone Compatibility (PPG, Table 3)

Essential Highly More Vulnerable Less Vulnerable Water
Infrastructure Vulnerable Compatible
Flood Zone 1 \/ \/ \/ \/ \/
Flood Zone 2 Exception Test
‘/ Required \/ \/ ‘/

Flood Zone 3a Exception Test Exception Test

Required X Required ‘/ \/
Flood Zone 3b Exception Test

Required X X X \/

v Development is appropriate
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X Development should not be permitted
http://planningguidance.communities.gov.uk/blog/guidance/flood-risk-and-coastal-change/flood-zone-and-flood-risk-tables/table-3-flood-
risk-vulnerability-and-flood-zone-compatibility/

SFRA 2007

A Strategic Flood Risk Assessment (SFRA) for Didcot was completed by HR Wallingford, and released in
2007. This SFRA included hydraulic and hydrological modelling of the Moor Ditch and Hakkas Brook
systems. The objective of the study was to produce improved flood mapping for the Moor Ditch and Hakkas
Brook catchments, displaying flood zones caused by fluvial flooding. Only results pertaining to the Moor
Ditch and Ladygrove Brook catchments will be described here.

Given the lack of historical modelling carried out on the Moor Ditch catchment, there was insufficient survey
data or models that could be used in the study. Therefore, it was necessary to collect channel survey data to
support the new hydraulic model. Main structures, which may have an impact on flood flows, such as
road/rail bridges and culverts were surveyed and included in the model. An issue with the SFRA study was
the absence of flow or level data with which to calibrate the model. There are no continuous flow monitoring
stations in the Moor Ditch catchment, as such it was necessary to use local knowledge and limited flood
mapping from 2003 in order to ‘calibrate’ the Moor Ditch model.

At the time of the publication of the SFRA, flood mapping for the Didcot area displayed extensive areas of
Flood Zone 2 and 3 in the middle reaches of Moor Ditch, in the vicinity of Milton Park, the Didcot power
station, and agricultural land on what is now Site 5. It is explained in the SFRA that the flood mapping at the
time of production of the SFRA was very broad and undertaken on a national level, and underestimated the
capacity of the Moor Ditch channel. The JFLOW (2-D hydrodynamic modelling software) model assumes the
channel capacity is equivalent to the median annual flood, Qmed. The updated study in 2007/2008 found
that the Moor Ditch channel has excess capacity, generally sufficient to contain the 1 in 100 year event,
hence was able to convey more water in times of flood and thus the flood zones were reduced in size.

The model results displayed flooding in these areas, and can be seen below:

» Ponding at the north of Site 2 and to the north of Site 10, where the watercourses are culverted
beneath the A4130 and railway embankment.

» Flooding in the eastern part of the Ladygrove Estate. This study displayed areas of the
Ladygrove Estate as being in Flood Zone 2 and 3 for the first time.

» Flooding in the area between Moor Ditch and Ladygrove Brook, to the north of Site 14.

» Around the outfall of Moor Ditch into the River Thames, due to flooding in the River Thames.
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Figure 2.1  Flood Zone Map for Didcot (From 2007 SFRA)

The SFRA concludes that the updated, more accurate, modelling displays smaller areas of Flood Zone 2 and
3 in the western part of the Moor Ditch catchment, but predicts flooding in the Ladygrove Estate to the north
east of Didcot, where the previous Environment Agency flood maps had not predicted flooding.

The flood maps generated for the SFRA were then used to form the basis of site specific guidance, in order
to assist developers. Since the SFRA was completed in 2007, the proposed development zones have
changed and therefore only 2 of the development sites proposed in 2007 correspond to current development
sites.

Development Area 5 corresponds to Site 2 (Valley Park) and Site 10 today, these sites being bordered by
the A3140 on the north boundary, by the A34 on the south west boundary, and by Site 3 — the Great
Western Park development on the east boundary. The key points to take from the site specific guidance are:

» The culverts beneath the A4130 and railway embankment are the main constrictions to flow,
and flooding in the vicinity of the culvert entrance is due to insufficient capacity.

» The Environment Agency considered the area in the vicinity of the culverts to be functional flood
plain, and as such these areas would be expected to be retained as flood storage areas.

» Consideration should be given to opportunities to retain runoff up the slope to the south of the
site, which will reduce flood risk to the lower reaches.

Development Area 8 corresponds to Site 5 (North East Didcot) and Site 14 today, these sites being situated
to the north east of Didcot. Site 5 is bordered by the A4130 on the south boundary, the B4016 on the east
and north boundaries, and Moor Ditch on the west boundary. Site 14 is directly adjacent to Site 5 on the east
boundary, bordered by Moor Ditch on the east boundary, the B4016 on the north boundary and the railway
line towards Oxford on the west boundary. The key points taken from the site specific guidance are:
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» Flooding on the site would be expected to come from fluvial flooding from Moor Ditch or
Ladygrove Brook, or from surface runoff from slopes to the east of the site.

» The area is underlain by Clay Gault formation, therefore this would suggest that infiltration
methods are unsuitable.

» Culverts under the B4016 should be investigated, as lack of sufficient capacity can cause water
to accumulate upstream.

SFRA 2013

Since the completion of the Didcot SFRA in 2007 and the completion of a combined SFRA for South
Oxfordshire District Council (SODC) and Vale of the White Horse District Council (VoWHDC) in 2009, there
have been changes to legislation and flood risk policy, updates to local plans for both of the District Councils,
and some updates to flood risk mapping. Therefore, it was deemed necessary for an updated SFRA to be
produced, and this task was completed in 2013. The study area of the 2013 SFRA covers the entirety of
SODC, and VoWHDC, whereas the 2007 Didcot SFRA was specifically concerned with Didcot and the
immediate surrounding area. The 2013 SFRA did not undertake any modelling work, instead collating
available data from the 2007 Didcot SFRA, the 2009 SODC and VoWHDC SFRA, and information available
from the Environment Agency.

The 2013 SFRA provides information to developers regarding potential development areas. The document
identified approximately 40 potential development areas, and produced flood risk summary sheets for those
areas. There are two flood risk summary sheets that relate to Didcot; one for Valley Park development to the
east of Didcot (known as Site 2) and one for Didcot as a whole.

The Valley Park flood risk summary sheet uses the Moor Ditch model produced by HR Wallingford in 2007
and therefore displays the same flood extents as in the 2007 SFRA for Didcot. The 2013 SFRA includes
surface water flood risk, and states that due to the presence of smaller watercourses, the Site 2 - Valley Park
development has some areas at risk of surface water flooding. These areas are associated with the smaller
watercourses flowing from south to north across the site. The flood risk summary sheet states that the Areas
Susceptible to Groundwater Flooding (AStGWF) map suggests that the site is at medium to high risk of
groundwater emergence, with the risk increasing towards the northern part of the site, but that there is no
historical records of groundwater flooding. The implications for development on Site 2 — Valley Park are
summarised as:

» The Environment Agency concluded it was preferable to include the area at risk of fluvial
flooding within the site boundaries, in order to enhance the amenity value of the development.

» The site specific FRA should demonstrate that development will not be at risk from small
watercourses crossing the site, and that potential blockage of culverts should be taken into
account, through detailed modelling where necessary. The FRA should also include a detailed
assessment of groundwater flood risk.

» The route of smaller watercourses across the site and of drains on site should be preserved.

The Didcot flood risk summary sheet also uses the Moor Ditch model produced by HR Wallingford in 2007.
The flood extents include areas to the south of the A4130 on Site 2, flooding on Site 5, Site 14 and to the
Ladygrove Estate, all to the north east of Didcot. The 2013 SFRA states that much of Didcot was marshy
and poorly drained, including the Ladygrove area to the north east. In the present day, the main risk of
flooding to existing development is to housing in the Ladygrove Estate, from Ladygrove Brook. This is
supported by events in 2007, where high water levels in Ladygrove Brook led to the surface water drainage
system backing up and becoming overwhelmed. The flooding only affected two properties but investigation
of the event showed that had water levels been slightly higher, many more houses would have been
affected. The majority of Didcot is at lower risk of groundwater emergence, with industrial estates to the north
west at higher risk. The implications for development across Didcot as a whole are summarised in the 2013
SFRA as:

» Development should be sequentially located away from Flood Zone 2 and 3, and located in
Flood Zone 1 where possible.
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» Development should be located away from small watercourses, but if development is necessary
then a site specific FRA should be undertaken to understand the potential level of flood risk.

» Development should not interfere with existing surface water flood risk or flow paths.

2.2  Sustainable Drainage Systems (SuDS)

Policy

Information referred on this documents has been extracted from the relevant policy documentation available
and produced by the local planning authorities responsible for the application of sustainable drainage
strategies on new developments. For the Didcot local area, South Oxfordshire District Council (SODC) and
Vale of White Horse District Council (VoWHDC) have the duty to ensure that fit for purpose SuDS schemes
are delivered. Also, the Lead Local Flood Authority Oxfordshire County Council (OCC) has taken on the role
of statutory consultee.

Below there is a brief summary that have been consulted highlighting the relevant point about sustainable
drainage.

South Oxfordshire District Council
Summary of the policy extracted from the SODC Website (Planning Policy section).

Didcot Town Centre Supplementary Planning Document (May 2009)

The Supplementary Planning Document and the Sustainability Appraisal Report emphasise in the
implementation of SuDS to reduce the risk of flooding from the increase of water run off resulting from the
new impermeable surfaces added on new developments or re-developments.

This should comply with the interim Code of Practice for SuDS, for at least the 1 year in 100 year return
period events. SuDS contribute to storm water and flood management through:

» Prevention: Prevent run-off and pollution.
» Source Control: Control of run-off at or very near the source.

» Site control: Management of water from several sub-catchments (including routing water from
roofs and car parks to one large soak away or infiltration basin for the whole site).

» Regional control: Management of runoff from several sites, typically in detention ponds,
wetlands or basins.

Local Plan 2032 Sustainability Appraisal Report (June 2016)

The Local Plan 2032 proposed that any development taking place has to be on flood zone 1 land and
permeable surfaces and SuDS will be incorporated into them according the climate change regulation and
meeting prescribed standards of good design. A Strategic Flood Risk Assessment produced by the SODC
should be used to determine the best approach depending on the requirement of each area.

Vale of White Horse District Council

Local Plan 2031 Part 6 (November 2014)

The Local Plan 2031 Part 6 establishes on this chapter policies where national guidance alone is not
sufficient to deliver the council’s vision. Referred to protection the environment and responding to climate
change, Core Policy 42: Flood Risk is mentioned.

All development will be required to provide a drainage strategy. Developments will be expected to
incorporate sustainable drainage systems and ensure that run-off rates attenuated to greenfield run-off rates.
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Higher rates would need to be justified and the risk quantified. Developers should strive to reduce run-off
rates for existing developed sites. Sustainable drainage systems should seek to enhance water quality and
biodiversity in line with the Water Framework Directive (WFD).

Vale of White Horse District Council Design Guide (March 2015)
Principle DG14: Water features and SuDS establishes;

Where practically possible surface water features should be retained, enhanced and/or re-established as
positive features contributing to the character, ecological value and biodiversity of new development.
Development proposals should incorporate the use of sustainable urban drainage as an integral part of the
landscape structure.

SUDs should be designed into the development from the outset as features such as ponds, retention
planters/basins, green back lanes and wetlands, and combined with good biodiversity and landscape
features to make a positive contribution to the biodiversity, character and appearance of a development.
Infiltration methods should be used wherever soil conditions permit. Maximise the amount of porous hard
surfacing to enable infiltration. Consideration should also be given to the future management and
maintenance of the SUDs.

Other documents

Strategic Flood Risk Assessment Final Report (July 2013)

Section 6.4.2 establishes;

The effectiveness of a flow management scheme within a single site is heavily limited by site constraints
including (but not limited to) topography, geology (soil permeability), and available area. The design,
construction and ongoing maintenance regime of such a scheme must be carefully defined, and a clear and
comprehensive understanding of the catchment hydrological processes is essential. Additionally, for
infiltration SuDS it is imperative that the water table is low enough and a site specific infiltration test is
undertaken. Where sites lie within or close to source protection zones further restrictions may be applicable,
and guidance should be sought from the Environment Agency. Flood Risk Assessments should consider the
long-term maintenance and ownership of SuDS.

Connection of surface water drainage to an existing surface water sewer should only be considered as a last
resort. Thames Water should be consulted at an early stage to ensure that sufficient capacity is available in
the existing drainage system.

All new development which has surface water drainage implications will potentially require SuDS Approval
Body (SAB) consent and need to conform to National and Local Standards. Further guidance on SuDS can
be consulted on the Susdrain, CIRIA and Environment Agency websites.
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3. Communications

3.1 Meetings and Consultations with Local Authorities

A few consultations were made by Amec Foster Wheeler to the Environment Agency (EA), Oxfordshire
County Council (OCC), South Oxfordshire District Oxfordshire District Council (SODC), Vale of White Horse
District Council (VoWHDC) and a drainage consultant for the local area Monson.

A meeting was arranged on the 7t December 2016 to better understand the flood issues at Didcot.
Representatives from the following; Oxfordshire County Council, South Oxfordshire District Oxfordshire
District Council (SODC), Vale of White Horse District Council (VoWHDC) and a drainage consultant for the
local area Monson including AFW where present.

The main conclusions obtained after the meeting are summarised below:

» A maintenance management plan undertaken by the owners of the drainage assets may
improve considerably flooding issues at various locations of Didcot;

» During the meeting it was advised that the more up to date data to use for the flood maps are
the EA flood maps rather than the SFRA 2013. It was also mentioned, an addendum of the
SFRA is currently being undertaken.

» With regards to SuDS, OCC recommends the application of pervious pavements wherever
possible. Besides, the discharge rates from proposed developments will not be increase
existing runoff rates.

» OCC recommends the application of the Ciria Manual for the design of SuDS, even if it has
adopted its own less extensive guidelines for developers for the design and implementation of
SUDs to new developments.

Amec Foster Wheeler has exchanged communications with the EA regarding their preferred approach on the
latest climate change allowances to consider and how it might impact the proposed developments for Didcot
Garden Town.

Recommendations made by EA officers indicated that Natural England should be involved in the
deculverting and re-meandering proposals, they also indicated that the proposals should not cause anu
flooding downstream. EA officers have also indicated that funding of the works might be available through
the Water Framework Dircetive funding, and that further advise from the EA catchment coordinators should
be sought.
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4. Baseline Information

4.1  Topography

In the north eastern quarter, Didcot is relatively flat at approximate elevation of 55 metres Above Ordnance
Datum (mAOD). South of the railway line in the south east quarter, the elevation slopes upwards from a
height of approximately 55mAOD in the vicinity of the railway line, to an elevation of 72mAQOD before
levelling out and forming a plateau at approximate elevation of 72mAQOD. The north western quarter has a
gradual slope from an elevation of approximately 55mAQOD at the northwards railway line, to an elevation of
approximately 60mAQOD at the western extent, in the vicinity of Milton. The south western quarter is at
approximate elevation of 58mAOD along the A4130, before rising to an approximate elevation of 80mAOD in
the vicinity of the B4493. This means that generally, elevations increase from north to south and from east to
west, with the north eastern quarter having the lowest elevation, and the south western quarter having the
highest elevation. A contour map showing the topography of Didcot can be found in Appendix A, Figure 2.

4.2  Geology & Hydrogeology

British Geological Survey (BGS) mapping indicates that there are two main types of bedrock geology in
Didcot. These are Upper Greensand Formation — calcareous sandstone and siltstone to the south and Gault
Formation - musdstone to the north.

Figure 4.1 Bedrock in Didcot Area (from BGS mapping, accessed December 2016)

iy
Wittenkh am

Appleford

S revan Lor

an dr e
b g Marth M

5outh More!

Gault Formation

Upper Greensand Formation




20

Upper Greensand Formation is comprised of poorly consolidated and cemented sands, and is separated
from Lower Greensand Formation by Gault Formation. Gault Formation is clay, and is considered to be
unsuitable for infiltration methods. As described in the Site Specific FRA for Site 5, intrusive ground
investigations were undertaken by RPS. The investigations indicate that the ground conditions underlying the
site are primarily Gault Clay Formation. Soakage testing by RPS has confirmed the Gault Clay Formation
underlying this site to be practically impervious.

Superficial deposits vary across Didcot and the surrounding areas, with Head — clay, silt, sand and gravel in
the south west, Alluvium — clay, silt, sand and gravel, Summertown-Radley Sand and Gravel, Wolvercote
sand and gravel, Head — clay, silt, sand and gravel in the north west, no records for most of the north east
but with small areas of Northmoor sand and gravel, lower facet and Head — clay, silt, sand and gravel, and
finally no records for most of the south east of Didcot, but with small areas of Alluvium — clay, silt, sand and
gravel.

Figure 4.2 Superficial Deposits in Didcot Area (from BGS mapping, accessed December 2016)
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4.3  Hydrology

There are three main watercourse systems in Didcot; the Moor Ditch system which covers much of the
west and north west of Didcot, the Ladygrove Brook system which covers the north east, and Hakkas Brook
which covers the south. Moor Ditch and Ladygrove Brook can be considered to be part of the same system.
All three watercourses are designated as ‘main rivers’ by the Environment Agency.

The Moor Ditch system originates from Ginge Brook to the west of Didcot. Moor Ditch flows on Gault
Formation, which is fairly impervious. Moor Ditch flows from west to east past the north boundary of Milton
Park, then crosses the Didcot power station site, culverted in two stretches across this location. The
catchment of Moor Ditch covers greenfield areas on the edge of Didcot, surface water drains from
agricultural land to the south of the A4130 drains and is transferred through culverts under the road and
railway embankment and finally discharges into Moor Ditch. The sewerage treatment works to the west of
Didcot discharges treated water into the watercourse. Moor Ditch then turns to the north and flows across
farmland, before meeting Ladygrove Brook. Approximately 900 metres downstream from the confluence of
Moor Ditch and Ladygrove Brook, the watercourse discharges into the River Thames.

Ladygrove Brook originates in the north east of Didcot. Similarly to Moor Ditch, Ladygrove Brook flows over
Gault Formation. A tributary of Ladygrove Brook is culverted under Station Road in a north-south direction,
before meeting another watercourse and being culverted northwards beneath Station Road and railway
embankment. Ladygrove Brook flows through Ladygrove Estate, before passing under the A4130 and
flowing across farmland to meet Moor Ditch.

Hakkas Brook is to the south of Didcot. The catchment mainly drains farmland to the south of Didcot, and
also surface water from urban areas in the south of Didcot. Development proposals are to the north and west
of Didcot, as such this report will not be concerned with Hakkas Brook.
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Figure 4.3 River Catchments in Didcot and Surrounding Areas (from 2007 SFRA)
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4.4  Summary of Flood Risk in Didcot

Historical Flooding

A map displaying Didcot in 1955 (prior to the Ladygrove Estate extension) with the proposed development
sites overlain can be found in Appendix A, Figure 5. The 2007 Didcot SFRA gathered evidence from local
residents, newspaper reports, sandbag records and drew on information from previous FRAs. It should be
noted that newspaper reports are likely to be solely concerned with flooding affecting property or
infrastructure, and therefore flooding in remote areas is unlikely to be reported. This means that the map
does not represent a wholly complete overview of flooding in the Didcot area, and detailed information on
flood risk for remote areas can only be obtained from detailed hydraulic modelling or from eyewitness
experience of the flooded area. A map summarising historical flooding in the Didcot area can be found in
Appendix A, Figure 7. The 2007 Didcot SFRA historical flooding map also includes histograms which give an
overview of how the incidents of flooding have changed in the past. From this, it can be seen that much of
the historical flooding to the south of the railway line only occurred in the years 1970-1990 and that as the
flooding stopped after 1990, it suggests that the underlying causes behind the flooding were remedied. After
1990, the main areas that have experienced flooding are the industrial estate to the north west of Didcot
town centre, and to the south of Didcot in the vicinity of West Hagbourne. The industrial estate to the north
west of Didcot town centre is associated with the Moor Ditch floodplain, and flooding is believed to be related
to new development both in this area and further upstream. As hydraulic modelling does not suggest flood
risk, the flooding at this location may be as a result of culverts being blocked by debris. It is unclear why the
area of West Hagbourne floods, although it is theorised that flooding is as a result of changing farming
practices, leading to less infiltration of water into the ground, and hence more runoff.

Historically, Didcot has had problems with flooding, although modern drainage has alleviated the some of the
problems. The location of Didcot, lying at the southern edge of the Thames floodplain with hills and slopes to
the east and south makes the town prone to flooding.

The area to the north of the railway line, on what is now Ladygrove Estate, was historically part of a marsh
associated with the Thames floodplain. The Romans did much to aid drainage in the northern area of Didcot,
canalising what is now known as Moor Ditch in order to drain the marshy area. The underlying bedrock of the
northern part of Didcot is Gault Clay Formation which is impermeable, with only a thin layer of topsoil. In the
past when there was precipitation, the fields to the north of Didcot would be covered in water as infiltration
into the ground was not possible. Ditches have been dug across the fields to assist drainage, these drain into
Moor Ditch or into Ladygrove Brook.

Ladygrove Estate in north east Didcot experienced flooding in July 2007, believed to be caused by backing
up of the culverted Ladygrove Brook and sewer outfalls, worsened by poor maintenance and blockages from
build-up of silt. The surface water system became overwhelmed and subsequently overflowed. Only two
properties were affected by internal flooding as high floor levels protected many properties, although only a
slight rise in water levels would have caused many more properties to be affected.

The area of Didcot to the south of the railway line has also experienced historic issues with flooding. Near to
Didcot Parkway railway station in the vicinity of Lydalls Road, the area would sometimes flood with water
mixed with sewage. The issues causing this type of flooding have since been removed. Further to the south
of Didcot town centre, an area which is now housing but was previously farmland would often be saturated in
winter. Mowbray Fields nature reserve was built approximately 25 years ago, in order to intercept water from
the south of Didcot and alleviate flooding to West Hagbourne to the south east. The tendency of this area of
Didcot to flood is shown by road names in the area; for example Lake Road in West Hagbourne. Flooding in
these areas is associated with Hakkas Brook.

In more recent times, in September 2016, Didcot Parkway railway station flooded. Heavy rain starting on the
evening of the 15 September 2016 and continuing overnight until early morning on the 16 September 2016
led to flash flooding in Didcot and inundation of the station underpass, causing the north platform to become
inaccessible to passengers. This occurred despite recent improvements to the station forecourt. The cause
of the flooding is still under investigation, though the station and station subway is at a lower elevation than
the land to the south, so water flows downhill and can inundate the station.
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Sea or Tidal Flooding

Didcot is situated sufficient distance inland so as to not be at any risk of flooding from the sea. The nearest
large river to Didcot is the River Thames, approximately 3.5 kilometres to the north. The River Thames is not
tidally influenced in the vicinity of Didcot due to the presence of Teddington Lock in West London,
approximately 100km downstream of Didcot.

Flooding from Rivers and the Sea

The Environment Agency (EA) defines Flood Zones as follows;

» Flood Zone 1 - Low Probability. Land assessed as having a less than 1 in 1,000 annual
probability of river or sea flooding (<0.1%).

» Flood Zone 2 — Medium Probability. 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.

» Flood Zone 3a — High Probability. Land assessed as having a 1 in 100 or greater annual
probability of river flooding (>1%), or a 1 in 200 or greater annual probability of flooding from
the sea (>0.5%) in any year.

» Flood Zone 3b — The Functional Floodplain. This zone compromises land where water has to
flow or be stored during times of flood. It should be noted that Flood Zone 3b is not separately
distinguished from Flood Zone 3a in the Environment Agency Flood Maps for Planning.

These flood zones refer to the probability of river and sea flooding, ignoring the presence of defences.
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Figure 4.4 Flood Zones in Didcot (from EA Flood Map for Planning, accessed December 2016)

Flood fone 3
Flood fone 2
/ Main River

The majority of Didcot is located within Flood Zone 1. However, there are some areas which are designated
as Flood Zone 2 or Flood Zone 3. Adjacent to the A4130 to the west of Didcot, there are areas of Flood Zone
2 and 3 to the south of the road. On the Ladygrove Estate housing estate, to the north east of Didcot, there
are areas of Flood Zone 2 and Flood Zone 3 adjacent to Ladygrove Brook as it flows through the estate. To
the north of Ladygrove Estate, there is an area of Flood Zone 3 immediately adjacent to the location where
the Ladygrove Brook passes under the A4130. Ladygrove Estate is the only location within Didcot where
residential properties are in Flood Zone 2 or 3. Heading further north, between the Ladygrove Brook and
Moor Ditch watercourses, there is a large area of Flood Zone 2, and a smaller area of Flood Zone 3. To the
west of Moor Ditch there are areas of Flood Zone 2. To the south east of Didcot, there are areas of Flood
Zone 2 and 3 which are associated with Hakkas Brook. A map showing the flood zones with proposed
development sites can be found in Appendix A, Figure 3.

Surface Water Flooding

This mapping finds natural drainage channels, low areas in floodplains, rivers and flow paths between
buildings. It only indicates flooding that takes place as a result of surface runoff generated by rainwater,
including snow and other forms of precipitation, which is on the surface of the ground (in motion or
otherwise) and has not entered a watercourse, drainage system or public sewer. This mapping does not
indicate flooding that has occurred as a result of watercourses, drainage systems or public sewer systems
being over capacity.
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Figure 4.5 Surface Water Flooding in Didcot (from .gov.uk, accessed December 2016)

It can be seen that Didcot is at some risk from surface water flooding. The areas at ‘high’ risk are on the
south side of the A4130 to the west of Didcot, the area to the south and south east of Didcot Parkway railway
station along Station Road, areas of Ladygrove Estate to the north east of Didcot including the location
where Ladygrove Brook passes under the A4130, and some areas of the south and south east of Didcot. A
map showing the surface water flood risk with proposed development sites can be found in Appendix A,
Figure 4.

Groundwater

The Areas Susceptible to Groundwater Flooding (AStGWF) map displays the susceptibility of 1 kilometre
square grids to groundwater flooding. This map is found in the 2013 SFRA. It displays the proportion of each
1 kilometre square where hydrogeological and geological conditions indicate that groundwater may emerge.
For example, if a grid square is the darkest shade of orange, it indicates that 75% or greater of the area is at
risk of groundwater emergence. It should be noted that this map is not site specific, and as such does not
accurately represent groundwater flood risk on a local level.
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Figure 4.6 Areas Susceptible to Groundwater Flooding (AStGWF) map (From 2013 SFRA)

As can be seen from the map, areas to the north west of Didcot are shown as having a higher susceptibility
of groundwater emergence, particularly in Milton Park, the industrial estate to the north-west. The grid
square surrounding Didcot Parkway railway station is also at higher risk that the surrounding grid squares.

Thames Water Sewer Flooding

Thames Water maintain a DG5 flood risk register recording flooding caused by hydraulic incapacity within
the foul or surface water networks. Table 4.1 provides a breakdown of the DG5 register for the Didcot
catchment. The property numbers shown have been provided by Thames Water in December 2016 and are
subject to change.

Table 4.1  Thames Water DG5 Register for Didcot

Internal Register External Register
Storm Event Return Period 2in 10 1in 10 1in 20 2in10 1in 10 1in 20
Number of Properties 6 7 60 14 65 91

February 2017
Doc Ref. 38421R004i2



28 © Amec Foster Wheeler Environment & Infrastructure UK Limited

Although property numbers are shown within Table 4.1 it is possible that these properties have flooded on a
number occasions in the past. Data received is only for the past 10 years of flooding therefore there may be
properties at risk of sewer flooding which haven’t yet experienced the rainfall sufficient to cause flooding or
reported flooding to Thames Water. There may also be flooding events that have not been reported.

The condition of existing sewers is unknown across the Didcot catchment, however some sewers are
anticipated to be over 100 years old. All new development sewers will have been designed in accordance
with sewers for adoption and based on a 1 in 30 year design storm return period. Refer to Didcot Garden
Town, Infrastructure Strategy Report Utilities Assessment, Constraints and Opportunities issued by Amec
Foster Wheeler in December 2016 (reference: 38421-LEA-002) for further details about the sewerage
system serving the Didcot catchment. Thames Water have produced a Drainage Strategy for Didcot. This
document states that sewers in Didcot and surrounding areas have surcharged as a result of groundwater
infiltration into both the public and private sewerage systems, groundwater runoff from saturated fields,
surface water inundation from highways and public spaces, and from surface water misconnections.

Highway Drainage

The extend of highway drainage within the catchment is unknown at the time of writing however it is
anticipated that the majority of highway gullies drain either to the Thames Water system or local culverts.

The catchment has a history of highway flooding from culverts which are inundated during storm conditions.
It is unknown what the capacity of the culverts are across the catchment at this time.

Risk of Flooding from Canals, Reservoirs and Atrtificial Sources

Didcot is not at risk of flooding from reservoirs. The nearest reservoir is Farmoor Reservoir, approximately
17km north-west of Didcot town centre. Reservoir flooding maps show that if the reservoir were to fail,
floodwaters would flow into the River Thames and water level would rise along the river, to a location just to
the north of Sutton Courtenay, approximately 5km north-west of Didcot.

Figure 4.7 Flood Risk from Reservoirs (from .gov.uk, accessed December 2016)
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5. Analysis of Proposed Developments

5.1 Overall Scheme & Development

Description of the Garden Town

Didcot was awarded Garden Town status by the government in late 2015, as a result of the two District
Councils, SODC and VoWHDC, preparing a successful bid. Didcot is expected to grow in the next 15 years,
with population more than doubling from 25,000 to 65,000 by 2031. There will be 15,000 new homes built,
along with infrastructure to complement, such as primary and secondary schools, healthcare facilities,
shopping and commercial areas, and 20,000 new jobs for Didcot and Science Vale.

Getting around Didcot will become easier, with improvements to transport links across the railway line, and
new cycle paths and walking routes planned. Didcot is surrounded by countryside, and part of the Garden

Town plan is to increase green space within the town centre itself, by providing green infrastructure routes
and natural environments that enhance the surroundings.

The Garden Town proposals have promoted the opportunity to use Sustainable Drainage Systems (SuDS)
as a means of reducing the flood risk to Didcot. SuDS features such as swales, green roofs, tree pits and
rain gardens can increase the amount of green space in an area, provide visual and environmental benefits,
and can also positively affect water quality by providing an early treatment step. SuDS features also reduce
flood risk by attenuation of surface water or rainwater, and can result in less water going into surface water
sewers, which reduces the overall volume of water going to water treatment stations.

5.2 Focus Sites

Location

The following Figure 5.1 is a map obtained from the Didcot Garden Town Master Plan, produced by South
Oxfordshire District Council, which shows the opportunity sites that currently have planning permission, and
areas which potentially could be developed. Following sections describe further each of the areas, those
need to be used with reference to the map below.
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Figure 5.1  Key Opportunity Sites (Didcot Garden Town — Opportunity Sites Draft Report, November 2016)
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53 Site 1 — Orchard Centre Phase 2

Consented Site - no influence possible

Location

Site 1 is located to the east of Didcot, approximately 400 metres east of Didcot Parkway railway station. It is
bordered by Station Road/Hitchcock Way on the north side, by Site 7 (Rich’s Sidings) on the east side,
Broadway and the pedestrianised shopping area to the south side, and a residential street, also called
Station Road, on the west side.

Figure 5.2 Orchard Centre Phase 2 (Didcot Garden Town — Opportunity Sites Draft Report, November
2016)

Site Description and Current Usage

Site 1 is currently a large shopping centre called “The Orchard Centre”. The site is currently occupied by a
large supermarket in the centre of the site, a pedestrianised shopping arcade to the south of the site, with the
remainder of the site taken up by car parking.
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Topography

The maximum height of Site 1 is approximately 66mAQOD. There is a gradual slope downwards to the north
boundary of the site, reaching a minimum elevation of approximately 53mAQOD, before rising up at the
junction of Station Road (Hitchcock Way) and the entrance road to the site, at elevation of 55mAOD.

Hydrology & Drainage

There are two watercourses in the vicinity of Site 1. The first watercourse runs from west to east parallel to
the north carriageway of Station Road which forms the north boundary of the site. This watercourse enters a
culvert which passes beneath Station Road and emerges on the south side of the road. The watercourse
flows above ground for approximately 70m before entering another culvert and passing beneath the north
entrance road to The Orchard Centre. It was unclear from the site visit where this culvert emerges, but it is
understood, with reference to historical Ordnance Survey mapping from 1955 (accessed online), that the
watercourse would travel north, again pass under Station Road and the railway line, and then join the
Ladygrove Brook system. Communications with representatives of SoDC and VoWHDC confirm this. When
the watercourse emerges at the north side of the railway embankment, the EA classification changes from
‘ordinary watercourse’ to ‘main river’.

A second watercourse flows from south to north at the east boundary of the site, adjacent to Site 7. This
watercourse is culverted in the vicinity of the junction of the entrance road and Station Road. It was difficult
to ascertain the route of the watercourse whilst on the site visit, but from inspection of historical mapping it is
thought that the second watercourse will join with the first watercourse, and join the Ladygrove Brook system
to the north of Station Road and the railway line.

Geology & Hydrogeology

BGS mapping indicates that the bedrock under the majority of the site is Gault Formation. It is understood
that this type of bedrock is not conducive to infiltration methods. The south west corner of the site is
underlain by Upper Greensand Formation. There are no records of superficial deposits for the majority of the
site, but the north-west corner is underlain by Head — clay, silt, sand and gravel.

Development Proposals

This area has been granted planning permission for expanding Orchard Centre. It is understood that the
development type will be commercial, which, with reference to the Planning Practice Guidance document
issued by the Government, is classified as ‘less vulnerable’. The site is entirely Flood Zone 1, therefore all
forms of development will be appropriate.

Flood Risk

This site is entirely within Flood Zone 1. There are areas at ‘high’ risk of surface water flooding, these are
associated with the watercourse which is culverted under Station Road/Hitchcock Way.
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Figure 5.3 Risk of Flooding from Surface Water to Site 1 (from .gov.uk, accessed December 2016)

The SODC SFRA 2013 indicates that the site is in a grid square considered to have between 50% and 75%
of the area susceptible to groundwater emergence. This study is not site specific, and it is noted that there
are no historical records of groundwater flooding on site. Therefore the site is deemed to be at low risk of
groundwater flooding.

SuDS

The FRA presents a hierarchical structure to the preference of surface water management at source, with
SuDS being the most preferred option.

A ditch (most upstream stretch of the Ladygrove Brook) runs through the existing Site in a northerly direction,
which in turn discharges into the Ladygrove Brook downstream of the railway line. As the existing Site
discharges to the ditch, it is proposed surface water runoff from the post developed Site will discharge to the
ditch to mimic existing conditions.

No objections were raised on surface water and foul sewers by the South Oxfordshire District Council. It is
noted that Thames Water have identified issues to accommodate the requirements within the existing waste
water treatment plant.

The surface water drainage strategy for the Development would achieve a reduction in the existing surface
water from the Site by at least 20% for the 1 in 100 year plus climate change event, allowing for the effects of
climate change over the lifetime of the Development. All surface water would be attenuated on the Site. The
surface water drainage strategy would therefore be in accordance with the SODC SFRA.
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In order to sufficiently restrict the rate of surface runoff derived from the completed and operational Site, the
following SuDS would be incorporated into the inherent development design:

> Geocellular storage units would be located beneath the pedestrian areas;

> Living roofs would be provided on two of the proposed buildings, providing biodiversity and water
quality benefits; and

> The potential for permeable paving (lined if infiltration is not possible) would be considered at the
detailed design stage.

In view of the above, the Development is likely to have a minor beneficial effect upon the capacity of the
surface water drainage infrastructure.

Prior to the commencement of the development, a fully detailed foul water drainage strategy of the
development, based on SuDS principles and hydrological context, shall be submitted to, and approved in
writing by the Local Planning Authority in consultation with the water authority.
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5.4  Site 2 — Valley Park

Consented site - some influence

Location

Site 2 is located to the west of Didcot, approximately 2.5 kilometres west of Didcot Parkway railway station. It
is bordered by the A4130 on the north side, by the A34 and a watercourse on the west side, and by Site 3 -
Great Western Park on the east side.

Figure 5.4 Valley Park (Didcot Garden Town — Opportunity Sites Draft Report, November 2016)

Site Description and Current Usage

The site is currently greenfield land, mainly consisting of land used for agriculture. There is a farm near the
northern boundary of the site. The site is crossed by public rights of way, and has established hedgerows
and trees.

Topography

The northernmost part of the site remains broadly flat at an elevation of 58mAQOD at the north boundary with
the A4130, before rising to 77mAOD as distance from the A4130 increases. From the elevation of 77mAQOD,
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levels drop to 65mAOD before rising steadily to 79mAOD in the vicinity of the B4493. Going south from the
B4493, levels drop to 74mAQOD at the south eastern boundary of the site.

Hydrology & Drainage

There are numerous drainage ditches on the site, they mainly are situated along the edges of fields on site,
and drain these fields. There are three watercourses on site, the first runs down the west boundary of the
site, the second forms part of the east boundary of the site, and the third originates towards the south
western boundary of the site, and runs parallel to the first watercourse.

Figure 5.5 Watercourses on north part of Site 2 (reproduced from Brookbanks Consulting FRA)

Culverted
beneath road
and railway line

Northern Ditch

N

Culverted
beneath road
and railway line

Northern Ditch runs parallel to the A4130, and runs along the north boundary of the site. It receives highway
drainage from the A4130, and is hydraulically linked to watercourses on the site. Water is able to flow from
the Northern Ditch into culverts beneath the A4130 and railway embankment, but is limited by concrete weirs
and no-return valves
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Figure 5.6  Northern Ditch and culvert beneath A4130 (taken on 22 November 2016)

The left image shows the concrete weir structure, with the no-return valve submerged beneath the water
level. The right image shows the culvert beneath the A4130.

Watercourse A originates in Harwell, a village to the south of the site. It is culverted beneath the A34 and
flows from south to north across the site, before turning to the east and heading towards Site 3 — Great
Western Park.

Watercourse B originates near the south western boundary of the site in the vicinity of the A34. The
watercourse then flows from south to north before being culverted beneath the A4130 and railway
embankment, and discharging into Moor Ditch.

Watercourse C originates from the confluence of two smaller watercourses beyond the south western
boundary of the site. It flows from south to north along the west boundary of the site, before being culverted
beneath the A4130 via a concrete culvert box of approximately 1.2 metres. The watercourse is then
culverted beneath the railway embankment, and then discharges into Moor Ditch. The culvert beneath the
railway line is partially obscured by a 12” spun iron trunk water main. At high water levels, the presence of
this pipe will reduce the capacity of the culvert beneath the railway embankment.

Figure 5.7 Culvert beneath railway embankment with pipe (taken on 22 November 2016)

Culvert

12” spun iron trunk water main
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Geology & Hydrogeology

The site is mainly underlain by Gault Formation, which is unsuitable for infiltration methods. There are
smaller areas of Upper Greensand Formation towards the south east of the site, and portions of the south
west boundary. The bedrock is overlain with superficial deposits of Head - clay, silt, sand and gravel.

Development Proposals

According to the VoOWHDC planning portal, current development plans on this site are for a new
neighbourhood comprising of up to 4,254 residential dwellings. There are also new facilities planned,
including primary schools, a special educational needs school, community and leisure facilities, a local
centre, as well as open spaces.

With reference to the Planning Practice Guidance document issued by the Government, residential
developments and schools are classified as ‘more vulnerable’. Buildings such as leisure facilities or
community centres are classified as ‘less vulnerable’. Public open space is classified as ‘water compatible
development’.

Flood Risk

As discussed there are areas of Flood Zone 2 and 3 to the north of the site, adjacent to the A4130. However,
the site specific FRA undertaken by Brookbanks Consulting in March 2016 stated that site inspections of the
affected area suggest that areas of Flood Zone 2 and 3 are as a result of a surface water mechanism, rather
than a fluvial mechanism. This is due to storm water being unable to enter the culverts beneath the A4130
on the northern site boundary.

Therefore, as part of the site specific FRA, a computational 2D hydraulic model for the watercourses on site
was developed, in order to understand the flood risk associated with watercourses on site. The hydraulic
model showed that for both the 1 in 100 year and 1 in 1000 year event, the water level in the watercourse did
exceed the level of the river banks adjacent to the A4013, but that the extent of the flooding was much less
than that predicted by the model completed by HR Wallingford as part of the 2007 Didcot SFRA. Therefore, it
was considered that the majority of the site be recognised as Flood Zone 1, apart from a small area of Flood
Zone 2 and 3 towards the north of the site. Proposed development does not impact on the areas of Flood
Zone 2, or Flood Zone 3. The Environment Agency approved the new model as fit for purpose, and
confirmed that the flood extents are less than those shown on the Environment Agency flood maps.
However, the climate change allowance included in the model is a +20% increase to predicted flows for the 1
in 100 year event. Updates to government guidance regarding climate change allowances in April 2016 may
mean that the model has to be run again, to take into account the increases to climate change allowance.
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Figure 5.8 Updated Flood Extents (from Brookbanks Consulting FRA)

The Areas Susceptible to Groundwater Flooding (AStGWF) map suggests that the north of the site is at
medium to high risk of groundwater emergence, with risk decreasing towards the southern part of the site.
There are no known issues with sewer flooding. The Brookbank Consulting site specific FRA states that the
site is in an area at low risk of flooding from groundwater, sewer and artificial bodies.

SuDS

As per the Emerging Local Plan (2014), developments will be expected to incorporate SuDS and ensure that
run-off rates are attenuated to greenfield run-off rates. The attenuation will be subject to 1% annual
probability (1 in 100 year) event with a proposed 15% reduction on existing discharges rates, plus climate
change.

SuDS will be provided in accordance with current guidance and discharge to surrounding watercourses at a
rate below the present day conditions, thereby reducing flood risk in the area. With respect to protection of
on-site receptors, the proposed site drainage strategy would incorporate a range of SuDS measures,
including: permeable paving; filter trenches; ponds; ditches; swales; and attenuation drainage systems.
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Figure 5.9 lllustrative surface water Drainage strategy previously suggested Valley Park - North (from
lllustrative surface water Drainage Strategy produced by RPS/EDP/Brookbanks)
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Figure 5.10 lllustrative surface water drainage strategy previously suggested Valley Park — South (from
lllustrative surface water Drainage Strategy produced by RPS/EDP/Brookbanks)

Additional Information

Communications with the Environment Agency dated 24/02/16 state that:

>

>

There shall be no built development in areas of Flood Zone 2 or 3.

Watercourses on the site have been subject to channel manipulation and realignment resulting
in limited channel diversity. Re-meandering the watercourses would provide an opportunity for
providing ecological enhancement, in line with local and national planning policies.

The number of river crossings should be minimised in order to avoid fragmenting riverbanks
habitats along the watercourse. Plans to culvert watercourses will be considered inappropriate
as they result in the destruction of riverbank habitats.

A minimum buffer of 8m should be provided on both sides of watercourses on the site. The
buffer zone should be free of all built development, including foot and cycle paths, lighting, and
formal landscaping. The buffer zone could be a component of green infrastructure in the
development. The drainage ditch at the west boundary of the site which discharges into Moor
Ditch shall have a 20m wide buffer on either side of the watercourse.

No infiltration drainage systems are permitted except with written consent of local planning
authority. Discharges of runoff from the roads and car park areas are not allowed into the
ground to avoid potential contamination of the groundwater. All infiltration SuDS which will
accept potentially contaminated drainage (for example from roads or car parking spaces) must
provide a clear unsaturated zone (usually 1 metre) between the base of the SuDS feature and
any groundwater. Oxfordshire County Council has notified that the installation of interceptors
will be required prior any discharge is released into the water environment.
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55 Site 3 — Great Western Park

Consented site - some influence

Location

Great Western Park is located to the west of Didcot, approximately 2km west of Didcot Parkway railway
station. It bordered by the A4130 on the north side, by Site 2 — Valley Park on the west side, and a
residential area of Didcot on the east boundary.

Figure 5.11 Great Western Park (Didcot Garden Town — Opportunity Sites Draft Report, November 2016)

Site Description and Current Usage

The site is currently under development, with approximately half of the homes across the site complete and
occupied, mainly to the north of the site. Development to the south of the B4493 Wantage Road is currently
underway. The site was previously greenfield land, used for agriculture.

Topography

The elevation increases from a level of 58mAQOD at the north boundary of the site adjacent to the A4130, to a
maximum of 83mAOD midway between the A4130 and the B4493. To the south of the B4493, the elevation
decreases from 80mAOD to 73mAQOD at the southern boundary of the site.
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There is a hill with a crest which runs in a northeast to southwest direction across the northern part of the
site. The ground falls on either side of this hill.

Hydrology & Drainage

There are a number of surface watercourses and drainage ditches on the site. Land drainage constructed in
the 1960s directs surface water from the north of the B4493 into the watercourse along the west boundary of
the site. This watercourse is eventually culverted under the A4130 and railway embankment and
subsequently discharges into Moor Ditch. Watercourses to the south of the hill crest will drain to the south,
towards West Hagbourne, and will consequently become Hakkas Brook.

Geology & Hydrogeology

The majority of the site is underlain with bedrock of Upper Greensand Formation. There is a small area to the
north west which is underlain by Gault Formation. Superficial deposits of Head — clay, silt, sand and gravel
are present across all of the site.

Detailed intrusive geotechnical investigations undertaken as part of the Surface Water Drainage Strategy
Addendum Report 6 for Site 3, prepared by Barnard & Associates in November 2014 indicate that infiltration
into soils underlying the development was not technically feasible.

Development Proposals

When work is completed, as described in the SODC planning portal, the development will include
approximately 3,300 homes, three primary schools, a secondary school, a nursery, a health centre, a
residential assisted living facility, a number of shops, community centres, public open space including play
areas, allotments and numerous sports pitches.

With reference to the Planning Practice Guidance document issued by the Government, residential
developments such as dwellings or assisted living facilities and schools or nurseries are classified as ‘more
vulnerable’. Buildings such as shops or community centres are classified as ‘less vulnerable’. Public open
space, sports pitches and allotments are classified as ‘water compatible development’.

Flood Risk

The majority of the site is Flood Zone 1, with a small area of Flood Zone 2 and 3 at the northern extent of the
site. All built development to date has been in Flood Zone 1, according to the current EA flood mapping.

The majority of the site is not at risk of surface water flooding, however there is a small area deemed to be at
medium to high risk at north of the site, adjacent to the A4130 in the vicinity of the access road into the site.
In addition to this, along the north side of the B4493 road which bisects the site, there are small areas
deemed to be at medium to high risk. Along the east boundary of the site, there is a small area at high risk of
surface water flooding. Historically, flooding has been experienced on the fields to the south east of the site,
and along the north side of the B4493 road.

The north of the site is in a grid square considered to have greater than 75% of the area at risk of
groundwater emergence. The proportion of land at risk of groundwater emergence reduces as distance from
the A4130 increases.

SuDS

The Flood Risk Assessment (FRA) undertaken by RSK establishes the principles for the surface water
drainage strategy.

The FRA defines that limiting discharges are based on a runoff rate of 2l/sec/hectare and suitable controls
and balancing are to be included.

The attenuation volume will be subject to 1% annual probability event (1 in 100 year) plus 30% increase in
intensity for climate change.
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Detailed intrusive geotechnical investigations undertaken on each parcel of land, including percolation
testing, confirmed that infiltration within the soils underlying the development parcels was not technically
feasible.

Given the relatively flat lie of the land, it is proposed to construct large shallow attenuation basins to receive
storm water flows from adjacent residential parcels and infrastructure roads.

Infrastructure roads will drain to enhanced swales and ditches (layout permitting). At attenuation basins,
stormwater flow will discharge into channels and then into wet ponds prior to discharge into the stormwater
drainage ditch network. Existing ditch networks will be retained where layouts allow and will continue to
discharge run-off from areas of open space.

Figure 5.12 lllustrative surface water drainage strategy previously suggested Great Western Park (from
Preliminary Surface Water Drainage drawings prepared by RSKENSR)
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5.6  Site 4 — Didcot A

Consented site - some influence

Location

Site 4 is located north west of Didcot, approximately 2km north-west from Didcot Parkway railway station. It
is bordered by Milton Road (running parallel to the railway line) on the south side, by the railway loop on the
west side, and by Moor Ditch on the northern boundary.

Figure 5.13 Didcot A (Didcot Garden Town — Opportunity Sites Draft Report, November 2016)

Site Description and Current Usage

The site covers brownfield land previously used by the now decommissioned Didcot A coal and oil power
plant.

Topography

The site is relatively flat, at approximate elevation of 56mAQOD, however there is a gradual fall towards Moor
Ditch to the north of the site.
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Hydrology & Drainage

Moor Ditch flows from west to east along the north boundary of the site. This watercourse is culverted along
two stretches, where it passes beneath the tracks of the railway loop. When not in a culvert, as indicated in
the Flood Risk Assessment (FRA) for Didcot A Power Station (Site 4) prepared by BWB Consulting, Moor
Ditch is within a channel, with a height difference of approximately 3 metres from the water level to the top of
the bank.

A culverted watercourse runs from south to north through the eastern part of the site, this then discharges
into a culverted section of Moor Ditch. A CCTV survey undertaken as part of the site specific FRA has
identified that the culvert consists of a 320 metre section of 1000 millimetre diameter concrete pipe, joined to
a 94 metre section of 900 millimetre diameter concrete pipe. From inspection of Ordnance Survey historical
mapping from 1955-1961, it is thought that this watercourse is a continuation of the watercourse which is
culverted under the A4130 and the railway line in the vicinity of Site 3 — Great Western Park.

Surface runoff from the site is directed into Moor Ditch to the north, or the culverted watercourse to the east
of the site.

There is development underway on Site 3, immediately to the south of Site 4. As Site 3 was previously
greenfield, new development will increase the amount of impermeable surface, and may increase the
amount of run-off entering the culverted watercourse beneath Site 4. However, as part of the development,
there are attenuation ponds which will be designed to control the discharge into the culverted watercourse
resulting in a more consistent flow rate, and therefore should not increase flood risk to the proposed
development of Site 4.

There is an artificial watercourse towards the north east of the site, this was designed to take water from the
cooling towers to the treatment station, where it was then discharged into Moor Ditch. As the southern set of
cooling towers has been demolished, with the northern set of towers to follow, the artificial watercourse will
no longer be necessary and will be removed when the site is developed.

Figure 5.14 Moor Ditch in vicinity of Site 4 (reproduced from BWB FRA)

Grey lines denote culvert
Blue lines denote above ground flow

Geology & Hydrogeology

The bedrock in this area is Gault Formation. It is understood that this type of bedrock is not conducive to
infiltration methods. Superficial deposits in the southernmost third of the site are Head - clay, silt, sand and
gravel, in the middle third Alluvium — clay, silt, sand and gravel, and there are no records for the
northernmost third. Previous investigations have discovered reinforced concrete across a large proportion of
the site, with made ground also present.
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Development Proposals

As described in the SODC planning portal, the current proposals on Site 4 are for mixed use redevelopment,
comprising up to 400 dwellings, 110,000 square metres of general industrial/storage or distribution units
(Class B2/B8), 25,000 square metres of business units (Class B1), 13,000 square metres of shop units
(Class A1), a 150 bed hotel (Class C1), and a 500 square metre pub/restaurant (Class A3/A4). The
redevelopment will include open green space, appropriate drainage infrastructure, and land reserved for a
new link road and a future road bridge named Science Bridge that will cross the railway line to the south of
the site.

With reference to the Planning Practice Guidance document issued by the Government, residential, hotel
and drinking establishments are classified as ‘more vulnerable’. Buildings used as shops, cafes/restaurants,
general industry and distribution/storage are classified as ‘less vulnerable’. Public open space is classified as
‘water compatible development’. According to the Environment Agency Flood Maps for Planning, the entirety
of the site is in Flood Zone 1, and hence all forms of development are appropriate.

Flood Risk

The site is entirely in Flood Zone 1, and therefore at no risk of flooding from rivers on site. There are small
areas of ‘high’ risk of surface water flooding across the site, these are considered to be related to existing
low areas on the site.

The Areas Susceptible to Groundwater Flooding (AStGWF) map found in the 2013 SFRA shows that the 1
kilometre grid square which contains Site 4 is considered to have 75% of the land within the grid square at
risk of groundwater emergence.

SuDS

A FRA for the site was produced by BWB Consulting in March 2015. To mitigate the development’s impact
on the current runoff regime it is proposed to incorporate surface water attenuation and storage as part of the
development proposals. The volume of surface water to be discharged from the development site will be
managed to ensure that the risk to the downstream catchment is no greater than the existing conditions and
will provide a degree of betterment.

In order to ensure the on-going effectiveness of the onsite strategic drainage infrastructure it is proposed that
the piped drainage network will be adopted by Thames Water Utilities (TWU) as the local statutory
undertaker. To complement this adopted surface water network a series of linear open water features
(swales) are proposed to deliver surface water attenuation, which will also provide both visual amenity value
and important bio-diversity and habitat creation opportunities.

Surface water run-off from the proposed development site will be managed through the use of a network of
green corridors incorporating a linear channel network. These green infrastructure corridors provide a
sustainable means of collecting and storing surface water run-off, whilst also creating valuable habitat and
improving water quality.

The SuDS features proposed, swales and permeable paving, provide a remarkable train treatment of the
runoff generated by the development.
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Figure 5.15 lllustrative surface water drainage strategy previously suggested Didcot A (Didcot Garden Town
— Opportunity Sites Draft Report, November 2016)

Additional Information

Environment agency communications dated 11/08/15:

» No development shall take place until a scheme to de-culvert the watercourses on site, based
on appropriate dimensions to ensure flood risk is not increased on site or elsewhere, has been
approved in writing by the local planning authority.

» The Environment Agency identifies Moor Ditch, a main river which flows along the northern
boundary of the site, as a potential receptor of environmental impacts. As Moor Ditch
discharges into the River Thames, consideration should be given to any water quality issues
that arise, for example any spillage of oil during construction.

» The development shall not commence until a scheme to dispose of surface water has been
approved by the local planning authority.

» Surface water runoff from the development must be controlled to prevent sediments and
contamination discharged into watercourses or groundwater.
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5.7 Site 5 — North East Didcot

Consented site - some influence

Location

Site 5 is situated to the north east of Didcot, approximately 1.2 kilometres north east of Didcot Parkway
railway station. It is bordered by the A4130 to the south, the B4016 to the north and east, and Moor Ditch on
the west. Ladygrove residential area is located to the south of the site, with agricultural land on the north,
east and west.

Figure 5.16 North East Didcot — development proposal (Didcot Garden Town — Opportunity Sites Draft
Report, November 2016)

Site Description and Current Usage

The site is currently used as farmland. There is a farm to the north of the site, and another towards the south
east of the site. The site is part of the historical marsh associated with the River Thames floodplain.

Topography

The site is relatively flat. Levels rise from 50mAOD at Moor Ditch towards the west side of the site, to
54mAOD at the east boundary of the site.
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Hydrology & Drainage

Moor Ditch flows along the west boundary of the site. It enters through a culvert under the A4130 in the
south west corner of the site, and flows northwards under the B4016 as it leaves the site.

Ladygrove Brook, a tributary of Moor Ditch, flows through the site. It enters the site under the A4130 at
Hopkins Bridge to the south of the site, then flows across the site in a northerly direction. It leaves the site
through a brick arch under the B4016, called Bow Bridge. There are pipes situated perpendicular to the
watercourse flow direction at either side of the crossing of the B4016, which may impede the flow of water.
The pipe is carrying medium pressure gas supply.

Figure 5.17 North side of bridge, showing pipe (taken on 22 November)

Hydraulic modelling of Site 5 to the north east of Didcot was undertaken by Glanville in August 2015 as part
of the site specific flood risk assessment for Site 5. The modelling found that high water levels in the River
Thames had no effect on flooding in the Ladygrove Brook/Moor Ditch system. There are numerous drainage
ditches on the site, these are used to aid drainage as the site is relatively flat. The ditches on the east side of
the site discharge into Ladygrove Brook.

Ladygrove Brook and Moor Ditch meet approximately 600 metres downstream (to the north) of the northern
boundary of the site. Moor Ditch then flows into the River Thames, approximately 850 metres downstream of
the confluence of Ladygrove Brook and Moor Ditch.

Geology & Hydrogeology

The bedrock in this area is Gault Formation. It is understood that this type of bedrock is not conducive to
infiltration drainage methods. There are no records of superficial deposits for the majority of the site,
although the north-west corner is Northmoor - sand and gravel. Intrusive ground investigations undertaken
by RPS indicate that the ground conditions are primarily Gault Clay. Soakage testing by RPS have confirmed
the Gault Clay Formation in this site to be practically impervious, and therefore infiltration methods for
disposal of surface water may not be suitable.

Development Proposals

As described in the SODC planning portal, the development proposal is for a new neighbourhood comprising
of 1880 homes. The proposal includes plans for new facilities including two primary schools, a secondary
school, a leisure facility, sports pitches and pavilion, a neighbourhood shopping centre consisting of a 1500
square metre shop (class A1), up to five 200 square metre units of Class A1, A2, A3, A4 or A5, a mixed use
pub/restaurant (Class A3/A4), a hotel (Class C1), a non-residential créche or children’s day nursery (Class
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D1), a community hall, a residential extra care housing facility (Class C3), new areas of green space
including allotments and play areas, and appropriate infrastructure to support the neighbourhood
development.

With reference to the Planning Practice Guidance document issued by the Government, residential
dwellings, nurseries or créches, schools, hotels and pubs are classified as ‘more vulnerable’. Buildings such
as shops, cafes, restaurants and leisure and assembly buildings such as a community halls are classified as
‘less vulnerable’. Public open space, sports pitches, playing fields and essential facilities for sport such as
changing rooms are classified as ‘water compatible development’.

Table 3 of the Planning Practice Guidance indicates that ‘more vulnerable’ development is appropriate in
Flood Zone 1 and 2. The Exception Test is required if ‘more vulnerable’ development is to be sited in Flood
Zone 3. Development classified as ‘less vulnerable’ is appropriate in Flood Zone 1, 2 and 3. Development
classified as ‘water compatible’ can be situated in any Flood Zone, even if the area is designated as flood
plain.

Flood Risk

Site 5 is bisected by Ladygrove Brook, with the western half (bordered by Moor Ditch to the west and
Ladygrove Brook to the east) having areas of Flood Zone 2 mainly on the west side, with smaller areas of
Flood Zone 3 to the north, adjacent to B4016, and also a small area to the east of the western half. The
government surface water flooding information indicates that there is small areas of ‘low’ risk of surface
water flooding, manly in the northern half of the site.

The eastern half of Site 5 has a small area of Flood Zone 2 and 3 in the south western corner, adjacent to
the A4130. This flood zone corresponds to where Ladygrove Ditch passes under the A4130. There are areas
at risk of surface water flooding, these are ‘high’ risk in the north west corner and in the south west corner,
and ‘medium’ or ‘low’ risk across the site, with small areas at ‘high’ risk in locations associated with drainage
ditches on the site.

The area around the confluence of the two watercourses is Flood Zone 3, with areas of ‘low’ risk of surface
water flooding also associated with it.
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Figure 5.18 Flood Zones in North East Didcot (from EA Flood Map for Planning, accessed December 2016)

Flood Zone 3

Flood Zone 2

The Flood Risk Assessment (FRA) for Site 5 prepared by Glanville Consultants included two dimensional
hydrodynamic modelling of the floodplain using TUFLOW software. The modelling was approved by the
Environment Agency. The model was sensitivity tested against high flood levels in the River Thames, to
determine the influence of high flood levels in the River Thames upon the Moor Ditch/Ladygrove Brook
system. The model showed that high flood levels in the River Thames had a negligible effect on water levels
within the watercourse on the site.

The Areas Susceptible to Groundwater Flooding (AStGWF) map contained in the 2013 SFRA shows that
Site 5 is split between four 1 kilometre grid squares. The north west is in a grid square considered to have
greater than 75% of the area at risk groundwater emergence, the north east of the site is in a grid square
considered to have between 50% and 75% of the area at risk of groundwater emergence, the south east of
the site is in a grid square considered to have less than 25% of the area at risk of groundwater emergence,
and the south west is in a grid square considered to have less than 25% of the area at risk of groundwater
emergence.

However, the site specific FRA undertaken by Glanville in August 2015 states that the site is predominantly
underlain by Gault Clay Formation which is an aquiclude. Therefore, the risk of flooding from groundwater
sources is considered to be low. In addition to this, there is no known evidence of flooding from groundwater
sources affecting the site.

SuDS

All surface water drainage systems will be designed to restrict discharge rates to greenfield values and store
the balance of water for all events up to and including the 1 in 100 year event including allowance for a 30%
increase in rainfall intensities as a result of climate change.

Intrusive ground investigations indicate that infiltration techniques for the disposal of surface water runoff
may not be feasible. Therefore, surface water runoff from the proposed development will be discharged to
the local watercourses at rates restricted to existing greenfield rates to ensure that flood risk is not increased
downstream as a result of the proposed development.
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It is recommended that consideration is given to further soakage testing at detailed design to assess any
potential benefits that could potentially be provided by partial infiltration within individual development parcels
on the small area of the site along the northern boundary understood to be located on superficial deposits of
gravel. Whilst groundwater at shallow depths is generally anticipated in this material, there may be locations
where shallow SuDS features for individual plots may be practical which could help reduce the total volume
of attenuation storage required elsewhere in the sub-catchment.

Modelled water levels in the receiving watercourse are shown to be high during the rainfall events
considered in the design of the surface water drainage system meaning that outfalls may become
submerged. In order to prevent water from the watercourses backing up into the development SuDS
system, flap valves will be installed at all outfalls to the watercourse or ditch system.

Any attenuation volume provided below the design flood level could quickly fill when the flap valves are
closed meaning that surface water storage available must be assessed against modelled flood levels in the
receiving watercourse or ditch.

Given the very flat nature of the majority of the site and potential high water levels the most appropriate
SuDS options are those which are shallow in construction. Pervious paving will be used widely to provide
source control, and an extensive network of offline dry swales is proposed to provide attenuation for more
extreme events. Other SuDS features that will be considered include green roofs, bioretention areas, and
water butts.

Figure 5.19 lllustrative surface water drainage strategy previously suggested North East Didcot (from
Development Areas drawing produced by CSA environment planning)
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5.8 Site 6 — Didcot Parkway Station and North/South Gateways

Opportunity sites - critical importance

Location

Site 6 is located in the vicinity of Didcot Parkway railway station, with the majority of the site to the north of
the station, and the remainder to the south.

Figure 5.20 Didcot Parkway Station + N/S Gateways (Didcot Garden Town — Opportunity Sites Draft Report,
November 2016)

Site Description and Current Usage

The south part of Site 6 is brownfield land and comprises Didcot Parkway railway station and forecourt along
with a small triangular shaped piece of land on the south side of the A4130, which comprises car parking, a
pub, a nursery school and an office building. The triangular part of the site is bordered by Haydon Road on
the west boundary, and by Lydall’'s Road on the south east boundary.

The north part of Site 6 is an area of public green space to the north of Didcot Parkway railway station which
includes Didcot FC football ground, tennis courts, and a playground. There are two small lakes to the north
of the public space, and two low hills.
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Topography

The parking area to the south of Site 6 is relatively flat at elevation of 57mAQOD, with a rise towards the
southwest corner at elevation of 59mAQOD. The station forecourt with the main entrance to the railway station
is at an elevation of 56mAOQOD, which is lower when compared to the surrounding area. The railway lines that
cross the site are on a raised embankment. Information from Margaret Davies (leader of Didcot Town
Council in 2007) contained in the 2007 SFRA indicates that the railway subway was built in the 1930s and is
a low point which subsequently floods as water runs down from higher ground to the south of the railway
site.

The north part of Site 6 is at an approximate elevation of 54mAOD, with the two low hills at a higher
elevation of 60mAOD.

Hydrology & Drainage

There are no watercourses in the south part of Site 6, to the south of the railway line. As mentioned in the
Didcot Gateway Site Surface Water Drainage Strategy and Flood Risk Assessment prepared by Alan Baxter
& Associates, it is assumed that surface water falling onto the south part of the site drains to the south into a
Thames Water stormwater sewer that runs along Lydall’s Road, or drains to the north onto highway drainage
running along Station Road. The surface water then discharges into a ditch to the east of Cow Lane, this
ditch subsequently flows eastwards along the north boundary of Site 1, before eventually discharging into
Ladygrove Brook.

Figure 5.21 Plan of southern part of Site 6, showing drainage features (from Surface Water Drainage
Strategy and Flood Risk Assessment for Didcot Gateway Site prepared by Alan Baxter & Associates)

There are two small lakes to the north of Site 6. With reference to historical Ordnance Survey mapping from
1955-61, it can be seen that these lakes are artificial. Information from Margaret Davies (leader of Didcot
Town Council in 2007) contained in the 2007 SFRA indicates that the two lakes were old sewage ponds.
Ladygrove Brook approaches the north east corner and splits, with the west part being culverted and running
underground along the north boundary of Site 6. There is a drainage ditch running along the west boundary
of the site, it is assumed that this discharges into Ladygrove Brook.

February 2017
Doc Ref. 38421R004i2



56 © Amec Foster Wheeler Environment & Infrastructure UK Limited

Geology & Hydrogeology

All of Site 6 is underlain with Gault Formation. It is understood that this type of bedrock is not conducive to
infiltration drainage methods. The south half of the site is underlain with superficial deposits of Head — clay,
silt, sand and gravel. There are no records of superficial deposits for the northern half of the site.

Development Proposals

As described in the SODC planning portal , proposals for the area to the south of the railway line are for a
mixed-use development of up to 300 residential units (Class C3), a 70 bed hotel (Class C1), a gym (Class
D2) of up to 800 square metres, up to 2,400 square metres of retail space (Class A1, A2, A3, A4, A5), up to
1,800 square metres of commercial office space (Class B1), a replacement nursery school (class D1) and a
multi-story car park of up to 3 levels. Table 3 of the Planning Practice Guidance indicates that all forms of
development will be appropriate Flood Zone 1.

There are no available development plans for the remainder of the site, north of the railway line.

Flood Risk

All of Site 6 is situated within Flood Zone 1. On the southern part of the site, in the vicinity of Didcot Parkway
railway station, all of Station Road, Haydon Road and the railway station forecourt are high risk of surface
water flooding. On the car parking area on the south side of Station Road, there are areas of low and
medium risk of surface water flooding.

Figure 5.22 Risk of Flooding from Surface Water to south part of Site 6 (from .gov.uk, accessed December
2016)

__—

It is understood that as part of the Didcot Station Forecourt Improvements, new drainage was installed to
alleviate flooding issues. Despite improvements to the forecourt, Didcot Parkway railway station flooded
recently. Heavy rain starting on the evening of the 15 September 2016 and continuing overnight until early
morning on the 16 September 2016 led to flash flooding in Didcot and inundation of the station underpass,
causing the north platform to become inaccessible to passengers.
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On the northern part of the site, north of the railway line, there are isolated spots at high risk of surface water
flooding. The playing field belonging to Ladygrove Park Primary School is at low risk of surface water
flooding.

The south part of Site 6 is contained within the grid square considered to have between 50% and 75% of the
area at risk of groundwater emergence, with the north part of the site within the grid square considered to
have between 25% and 50% of the area at risk of groundwater flooding.

SuDS

The strategy is to limit the runoff rates for the proposed development so that they do not exceed the existing
runoff rates (with an allowance for climate change). Surface water runoff is to be attenuated on line and
discharged via a hydro brake at a similar discharge rate to the pre-development site in order to maintain
existing conditions for the various rainfall events.

It is proposed to limit the 1 in 100 year (1% AEP) peak discharge rate with an allowance for 30% climate
change to that of the existing for the 1 in 100 year event. Where discharge rates for the individual catchment
areas of the site have been estimated to be below 5I/s, in line with current guidance by the Environment
Agency to reduce the risk of blockages to pipes, the peak surface water discharge rate will only be
attenuated to a practicable minimum limit of 5l/s prior to discharging into a new stormwater sewer.

The proposed surface water drainage strategy for the proposed site is to provide for infiltration where
possible within the landscaped areas and attenuate peak flows to not exceed existing run-off rates with an
allowance for climate change. As part of the detailed design once the proposed ground levels and SuDS
features are fully defined, flow routes would be modelled and reviewed so that key flow routes are fully
intercepted /or directed to the proposed systems without increasing flood risk to the proposed development
and immediate areas surrounding the site to deal with exceedance flows for extreme events.

The Flood and Water Management Act 2010 (FWMA) introduces the concept of a SuDS Approving Body
(SAB), to be managed by unitary authorities or county councils Lead Local Flood Authority (LLFAs). For the
proposed Didcot Gateway site this is likely to be SODC, when the SAB role is officially launched by DEFRA.
Further consultation and liaison with SODC will be necessary prior to carrying out detailed design to agree
the strategy for SuDS maintenance and adoption.

5.9 Site 7 — Rich’s Sidings
Opportunity sites - critical importance
Location

Site 7 is located to the east of Didcot, directly east of Site 1 — Orchard Centre. It is situated approximately
600m south east of Didcot Parkway railway station.
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Figure 5.23 Rich’s Sidings (Didcot Garden Town — Opportunity Sites Draft Report, November 2016)

Site Description and Current Usage

The site is roughly triangular in shape, bordered by Hitchcock Way (the continuation of Station Road) on the
north boundary, by Broadway on the south east boundary, and by Site 1 — Orchard Centre on the west
boundary.

The site is predominantly an industrial estate comprising commercial buildings, along with car parking and
other areas of hardstanding, and some areas of undeveloped land. There is a small terrace of retail and
professionals services buildings along the south east boundary of the site.

Topography

The site is highest in the south west corner, at elevation of 62mAOD. Levels fall along the west boundary to
52mAOD, and along the south boundary to 55mAQOD. The central area of the site is relatively flat, at an
approximate elevation of 55mAQOD.

Hydrology & Drainage

There is a drainage ditch to the north west of the site, this watercourse flows from south to north along the
west boundary of the site, adjacent to Site 1. This watercourse is culverted in the vicinity of Station Road and
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the entrance road to Site 1. It was difficult to ascertain the route of this watercourse whilst on the site visit,
but from inspection of historical mapping it is thought that this watercourse will join with a watercourse
flowing from west to east, and will be culverted beneath Station Road and the railway embankment, and then
eventually join the Ladygrove Brook system.

Geology & Hydrogeology

The bedrock beneath the site is Gault Formation. There are no records of superficial deposits on the site,
however it is anticipated that made ground will be present, relating to previous developments on site.

Development Proposals

As described in the SODC planning portal, the proposal is for a mixed-use development, which will be an
extension to Site 1 — Orchard Centre. The development will include up to 25,294 square metres of
commercial space (Class A1 and A3), between 100 and 200 residential units, and potentially a community
facility (Class D1). The development will include additional car parking and space for bicycles.

Flood Risk

The site is entirely in Flood Zone 1. The site is generally at very low risk of surface water flooding, however
an offsite area adjacent to the north west corner is at high risk of surface water flooding, this may be due to
the drainage ditch and culvert on the west boundary. The north east corner of the site is at high risk of
surface water flooding.

Figure 5.24 Risk of Flooding from Surface Water to Site 7 (from .gov.uk, accessed December 2016)

The Areas Susceptible to Groundwater Flooding (AStGWF) map found in the 2013 SFRA indicates that the
site is within a grid square considered to have between 50% and 75% of the area at risk of groundwater
emergence. However, the AStGWF map is not site specific, and it is noted that there are no records of
groundwater flooding on site. Therefore, as with Site 1, the site is deemed to be at low risk of groundwater
flooding.
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SuDS

A Drainage Appraisal should be undertaken. The use of a Sustainable Urban Drainage System (SUDS) will
be considered, and a site-wide drainage strategy will be formulated and will incorporate best practice
sustainable drainage techniques.

In order to sufficiently restrict the rate of surface runoff derived from the completed and operational Site,
infiltration features (i.e. tree pits, pervious pavement) should be considered as first options if ground
investigations show it is feasible. Living roofs should be considered as attenuation features, and over
ground systems as swales to storage the volume to be discharge into the existing drainage system with an
appropriate runoff rate.

5.10 Site 10 — NW Valley Park

Opportunity sites — already coming forward

Location

Site 10 is located to the east of Didcot, approximately 3.5 kilometres west of Didcot Parkway railway station.
It is bordered by the A4130 on the north boundary, by Site 2 — Valley Park on the east and south boundaries,
by the A34 to the south west, and by a retail area on the west boundary.
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Figure 5.25 NW Valley Park (Didcot Garden Town — Opportunity Sites Draft Report, November 2016)

Site Description and Current Usage

The site is currently greenfield land, used for agriculture. There is a farm called New Farm towards the north
boundary of the site.

Topography

The site has a maximum elevation of approximately 80mAQOD in the south west corner, this falls in an
easterly direction to an elevation of 70mAQOD, and falls to the north to an elevation of 60mAOD. The north
boundary of the site is flat, at an elevation of 60mAOD.

Hydrology & Drainage

There is watercourse flowing along the eastern boundary of the site. This watercourse forms the boundary
between Site 10 and Site 2. It originates in the south east corner of the site, forming as a result of the
confluence of two watercourses. This watercourse runs from south to north along the east boundary of the
site before being culverted beneath the A4130 in a concrete culvert of approximately 1.2 metres. This
watercourse is then culverted beneath the railway embankment, and discharges into Moor Ditch. As with Site
2, the culvert beneath the railway line is partially obscured by a 12” spun iron trunk water main. The
presence of this pipe will reduce the capacity of the culvert beneath the railway embankment.
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Geology & Hydrogeology

The north east half of the site is underlain with bedrock of Gault Formation, whereas the south west half of
the site is underlain with Upper Greensand Formation. The site has superficial deposits of Head — clay, silt,
sand and gravel.

Development Proposals

Current proposals for development are unknown at this time.

Flood Risk

The maijority of the site is in Flood Zone 1, with an area of Flood Zone 2 and 3 adjacent to the A4130 at the
north of the site. However, as part of the flood modelling undertaken by Brookbanks Consulting for the site
specific FRA for Site 2, it was found that the extent of flooding was much less than that which was predicted
by the HR Wallingford model as part of the 2007 SFRA.

Figure 5.26 Updated flood extents — Site 10 (from Brookbanks Consulting FRA, accessed December 2016)

SuDS

All infiltration devices must demonstrate are technically feasible undertaking infiltration investigations and
must count with the express written consent of the local planning authority, which may be given for those
parts of the site where it has been demonstrated that there is no resultant unacceptable risk to controlled
waters. Under no circumstance should any SUDS discharge direct to groundwater.

Flat areas could suggest the implementation of depth storage features for the attenuation of the runoff similar
or less to the current greenfield runoff. Attenuation volume devices as swales and basins should be located
out of flood zones 2 and 3 for being effective, and discharging with rates agreed with the LLFA into close
watercourse if possible, or into the existing surface water drainage system.
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6. Strategic Proposals

6.1 Flood Risk

Improvements to drainage and flow of water in Didcot have been identified, and separated into 5 main
strategic areas for improvement. This section will define each strategic area of improvements, discuss
opportunities and constraints, and then make conclusions.

Figure 6.1 Location of Strategic Areas in Didcot
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Strategic Area 1

Location

Strategic Area 1 is located to the south of the railway line, approximately 3 kilometres west of Didcot
Parkway railway station. The development sites affected are Site 2, Site 3 and Site 10.Opportunities

Opportunities to reduce the flood risk areas to the south of the A4130 have been identified. This could be
achieved by maintaining the continuity of flows coming from the south, towards Moor Ditch. During the site
visit blocked and obstructed culverts were identified, as well as discontinuity in the watercourses feeding
Moor Ditch.

The 2013 SFRA identifies watercourses flowing from the south of the development site to the north. These
preferential streams will help enhance sustainability of residential developments. Existing watercourses will
be used as discharge points for proposed SuDS systems, at allowable discharge rates.

Watercourses on Site 2 have been subjected to channel manipulation and diversion, resulting in limited
channel diversity. There is the opportunity to bolster channel diversity by restoring watercourses to a more
natural state, by re-meandering the watercourses.

Constraints

The EA and VoWHDC would need to confirm the preferred approach with regards to improving culverts in
the vicinity of the site, as well as the preferred application of the updated climate change allowances. A
hydraulic model of watercourses on Site 2 was prepared by Brookbanks Consulting and accepted by the EA
in February 2016. This model displayed reduced flood extents when compared to the EA flood extents.
However, this model was run prior to the updated climate change allowances in April 2016. Therefore, were
the model to be run again, updates to climate change allowances may lead to increased flood extents, and
subsequently floodplain compensation may be required as some areas are designated as functional
floodplain.

The watercourses flowing across the site are likely to be disrupted by development and certain distances will
need to be provided as public right of way. No restriction of preferential flows will be allowed as this may
increase flood risk, especially from surface water.

Conclusions

The proposed development allows for green corridors to the north of the site, parallel to the A4130 on the
south side. Proposed built development in the north of the site has been located away from areas of Flood
Zone 2 and 3. However, the flooding extents are subject to change following updates to climate change
allowances. The proposed development has taken into account the presence of existing watercourses on the
sites, and green corridors have been maintained along these watercourses.

A hydraulic model could be run to reflect updates to climate change allowances, this would provide more
information regarding the location of built development to the north of the site.

There are potential opportunities to improve the weirs, valves and culverts along the southbound drainage
ditch and improve the connectivity between the culverts beneath the A4130 and the railway line.

Strategic Area 2

Location

Strategic Area 2 is located to the north of the railway line, approximately 2 kilometres north west of Didcot
Parkway railway station. The development site affected is Site 4.
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Opportunities

Improvements to Moor Ditch have been identified as possible opportunities, especially the stretches that are
culverted beneath the power station. There are opportunities to restore the watercourse both within Site 4
and in the surrounding areas, with the potential of enhancing sustainability in the site.

Figure 6.2 Locations of culverted sections of Moor Ditch

Grey lines denote culvert
Blue lines denote above
ground flow

Constraints

Communications and liaison with the EA are vital to understand the preferred approach and to investigate
funding necessary to undertake the works.

Conclusions

There are areas designated as green infrastructure corridors that will eventually discharge into the River
Thames. Restoring the rivers to their natural state will provide an important link to the River Thames.

Strategic Area 3

Location

Strategic Area 3 is located to the south of the railway line, at Didcot Parkway railway station. The
development site affected is the south area of Site 6.

Opportunities

The area in front of Didcot Parkway railway station has experienced flooding in September 2016. It is
believed that flooding occurs because the station subway is in a low spot when compared to the surrounding
area, and water flows from higher ground to the south into the station. There is a potential opportunity for
permeable paving and tree pits in the car parking area of the station, as a method of attenuating water and
preventing flooding, but also for enhancing biodiversity in the area. There is the potential for sewer flooding
at this location, and collaboration with Thames Water would be possible in order to improve this. There is the
potential for installation of a highway drainage swale along Station Road, this would improve fluvial flooding.

Constraints

There may be space constraints which will impede the incorporation of SuDS. The current surface water
flooding issues of the station forecourt and the south of the station may be worsened by proposed
development, as a result of increased run-off due to increase in impermeable areas although clear
knowledge of the effects on drainage of proposed plans will reduce any risks.
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Conclusions

Didcot Parkway railway station is of crucial importance for commuters living in Didcot and travelling to
London on a daily basis, and disruption to travel caused by flooding of the station is not acceptable. Initial
layouts of the south development show open green spaces were SuDS could potentially be accommodated,
though lack of available space may remain a constraint.

Strategic Area 4

Location

Strategic Area 5 is located on Ladygrove Estate, to the north east of Didcot. No development sites will be
directly affected.

Opportunities

The Ladygrove area suffers from surface water flooding. This is historical flooding, and occurred prior to the
Ladygrove Estate development. It is thought that much of the flooding in Didcot is due to lack of maintenance
of watercourses and culverts, and from the site visit it could be seen that the water level in Ladygrove Brook
is close to the top of the banks, and that the watercourse has vegetation encroaching on the flow of water.
There are opportunities to implement a rigorous maintenance scheme in order to clear some of the
vegetation from the watercourse and to improve capacity. Thames Water are working on a plan of
improvement in the area that would alleviate some of the flooding issues.

Constraints

Improving the capacity of Ladygrove Brook and reducing the amount of vegetation impeding the flow may
increase flood risk downstream. After leaving Ladygrove Estate and passing through Hopkins Bridge under
the A4130, Ladygrove Brook flows through Site 5 before joining with Moor Ditch and flowing into the
Thames. Care will have to be taken to not increase the flood risk to new development on Site 5, or further
downstream.

Conclusions

While there are options for improving flood risk in the Ladygrove Estate area, consideration of downstream
effects must be taken in order to not exacerbate flooding issues downstream.

Strategic Area 5

Location

Strategic Area 4 is located to the north of Didcot, approximately 2km north of Didcot Parkway railway station.
The development sites affected are Site 5 and Site 14.

Opportunities

A potential opportunity has been identified for a Flood Alleviation Scheme (FAS) to the east of the railway
line, and north of the A4130 outside Didcot. This FAS would be positioned on Site 14, immediately to the
west of Site 5. Currently, Site 14 is used for agriculture, and the majority of the site is designated as Flood
Zone 2 and 3. The opportunity to improve current flooding issues with Moor Ditch has been recognised.
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Figure 6.3 Potential Flood Alleviation Scheme
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The 2013 SFRA Appendix Part 1 mentions that flooding of the west of Ladygrove Estate, on the east side of
the railway line, occurs as a result of poor drainage of the ditch along the railway embankment, and also
because the drainage ditch becomes backed up from Moor Ditch when Moor Ditch floods. While this area is
not part of Site 5, there may be the opportunity to make improvements to reduce flood risk in the west area
of Site 5, perhaps by utilising the benefits of the proposed FAS on Site 14 immediately to the north.

A lack of capacity and partial blockage of culverts by utilities are potential reasons for flooding issues. There
is the opportunity to realign the utilities and increase the capacity of culverts beneath the B4016, this will
improve the discharge capacity and may alleviate flooding issues.

Preferential flow streams within Site 5 were identified in the 2013 SFRA. These preferential streams will
enhance sustainability of the residential development. The watercourses will be utilised as potential
discharge points for the limited discharge generated within the site after attenuation with SuDS.

Constraints

There are discrepancies between the flood extents shown on the EA maps and those included in the 2013
SFRA. Included in the planning application for Site 5 was a hydraulic model prepared by Glanville which
showed similar extent of flooding to that of the EA maps. This hydraulic model indicated that the River
Thames was not backing up into Moor Ditch and Ladygrove Brook, and that flood levels in the River Thames
did not impact on the Moor Ditch/Ladygrove Brook system.

The watercourses will be maintained in their natural state, and certain distances will be provided for public
right of way. No obstacles to preferential flows will be allowed as they may increase flood risk, especially
from surface water.

As described in the site specific FRA undertaken by Glanville, ground investigation work undertaken by RPS
as part of the planning process for the site has indicated that infiltration methods for disposal of surface
water are likely to be impractical across the majority of the site, due to the site being underlain by Gault Clay
Formation.

Communications with the EA dated 10 February 2016 stated that there should be no built development in
Flood Zones 2 or 3. The communications also state that there should be no drainage systems for infiltration
of surface water to the ground except where permitted by the local planning authority, where it has been
demonstrated that there is no unacceptable risk to controlled waters. All infiltration SuDS accepting drainage
from roads/car parks should be installed with sufficient unsaturated zone between the base of the SuDS and
any groundwater. Under no circumstance may SuDS drain into groundwater.
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Conclusions

There are currently no plans for proposed development on Site 14.

The route of Moor Ditch and Ladygrove Brook through Site 5 has been identified as a green infrastructure
corridor, and it could potentially connect to the River Thames. Further description of what is proposed to the
centre of the site in the vicinity of Ladygrove Brook will be required to assess vulnerability of the
development. This would need to be assessed along with the potential FAS to the west of Site 5.

The proposed development on Site 5 has taken into account the presence of watercourses on site, and does
not disrupt their route. During detailed design this will need to be granted. The proposed development has
taken into account areas of Flood Zone 2 and 3 and has located built development away from these zones.
A small area of leisure centre sports pitch is in Flood Zone 3, however national planning policy permits ‘less
vulnerable’ development to be located in Flood Zone 3.

6.2 SuDS

This section of the report outlines constraints and opportunities present in the Didcot for the implementation
of sustainable drainage systems (SuDS). The main elements that will drive the selection of different features
will depend on the level of urbanisation and ground conditions in different areas of Didcot.

As discussed in previous sections of this report, the geology and hydrogeology of Didcot is not appropriate
for infiltration options such as soakaways, especially to the north of Didcot where due to the vicinity to the
River Thames the water levels are remarkably high.

Strategic Opportunities and Constraints
» Ponds, swales and bio retention basins will be particularly suitable for areas to the north of

Didcot that currently are greenfield sites.

Figure 6.4 Typical plan view and profile for the design of a detention basin
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» Permeable paving, green roofs and tree pits will be recommended in highly urbanised areas of
the town centre of Didcot. Below will be presented examples of the approaches to undertake.

Figure 6.5 Typical pervious pavements and tree pits solutions

Figure 6.6  Green roof
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Figure 6.7
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Swales might be a preferred option along Station Road as they might improve some the
surface water issues. Constraints on this option will be space of the main road and the
possibility of amendment the horizontal alignments. It will have to take into account where the
existing utilities are located and the way that could affect the inclusion of sustainable drainage
features on the vicinity. Also the ownership of area will be an important point to be consider for
using SuDS and communications should be undertaken prior any development.

Swale SuDS feature proposed within a residential development

» Where it is feasible, SuDS should be proposed within or in the vicinity of open spaces and

leisure areas to produce green infrastructure corridor for collecting and storing surface water
runoff, whilst also creating a valuable habitat and recreational opportunities.

It is envisaged diversion and modification of exiting culverts along the areas subject to this
report, for amending the current scenario and recovering as much as possible the original
water flow paths. Studies about how that modification would affect the surrounding areas, as
well as at the upstream and downstream areas should be undertaken for evaluating the best
solution.

Floodplains could be considered to provide extra flooding areas before unusual eventual
extreme rainfall events. Specifically could be a good option on sites 2 (Valley Park), 3 (Great
Western Park) and 5 (North East Didcot).
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Figure 6.8
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Wetland areas as green infrastructure

» Discharge rate will be limited to the greenfield runoff rate and it is preferable the discharge in

any of the watercourses within and in the vicinity of the studied area that should be considered
at rates restricted to ensure that flood risk is not increased as a result of the development.

Opportunities and Constraints of the consented developments

» Some of the swales and basins included on the current drainage strategy are located into flood

zones 2 and 3. SuDS system should not be located on existing flooding areas, because
attenuation capacity is considerably decreased, even making the sustainable drainage useless.

Existing swales and basins currently located within the areas considered should be evaluated
for being included within the new sustainable drainage strategy as storage points. Re-design or
modifications will be undertaken if necessary for meeting the requirements of latest SuDS
regulations.

Previous intrusive geotechnical investigations undertaken of some of the areas considered,
indicate that infiltration techniques for the disposal of water runoff may not be feasible, due to
the type of ground and high groundwater levels. Relevant percolation tests and infiltration
investigations should be undertaken on new opportunities sites to confirm the best sustainable
drainage approach.

Previous proposed developments was based on conditions for the 1 in 100 year event with 15-20% of
reduction of current runoff plus climate change. A fix reduction percentage should be agree with the LLFA to
be consistent on further developments. Different approaches have been considering different areas
previously but however every development should use the same criteria.
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Conclusions

There is potential to improve the flooding issues in several areas of Didcot. A maintenance
management plan and regular cleaning of culverts, gullies (drainage assets of the County
Council, District Councils, and Network rail) would remarkably improve some of the pluvial and
fluvial issues in Didcot.

Improvements in the surface and foul sewer Thames Water networks might also improve some
of the flooding issues in Didcot.

Didcot is split in north and south by Station road and the railway line. These infrastructures act
as an obstacle to some of the watercourses and pluvial runoff that runs into the Moor Ditch
from the south of its catchment. This, leads to flooding issues at some locations along Station
Road A4130.

An assessment of the main sources of flooding in Didcot has being undertaken in this report.
Therefore, the main flooding issues have been identified as well as potential opportunities to
improve them:

» South west Didcot, southbound of Station Road: flooding issues have been identified, they
affect some of the proposed developments within the Didcot Town (Site 10, potential
opportunity site and Site 2, consented site). The sources of flooding at those locations are
pluvial and fluvial flooding. There are potential opportunities to improve the weirs, valves and
culverts along the southbound drainage ditch and improve the connectivity between the
culverts beneath Station Road and the railway line.

» South west Didcot, northbound of Station Road: there are several culverts and channelized
watercourses that feed into the Moor Ditch. Besides, historical maps evidence that the
natural pathway of the Moor Ditch was denaturalised due to the imprint of the power station
(currently being decommissioned). There may be the opportunity to re-wild the
watercourses, to de-culvert and re-meander where appropriate. This would have the benefits
of restoring natural habitats and removing fragmentation of riverbank habitats, and also
reducing flood risk where a river flows through a culvert which doesn’t have sufficient
capacity. Re-naturalising rivers will also slow down the passage of water, and may
ameliorate flood risk further downstream.

» South East Didcot, Didcot train station: flooding in this area has been recorded recently.
Further investigation on the causes of flooding at this location is still being undertaken by the
stakeholders. Nevertheless, the topographic situation of the station (low point of the Station
Road), the lack of highway drains along the road and the conditions of the surface water
network lead to flooding of the station by several sources (surface water and sewers). There
are potential opportunities to improve Thames Water assets as well incorporate swales
along the Station Road. This solution would also be a potential opportunity for SuDS, as it
would help to attenuate the surface water runoff of the road and adjacent sites.

» North East Didcot, Ladygrove estate: fluvial and surface water flooding is identified in this
area of Didcot. Potential improvements would consist on cleaning and maintaining the
drainage assets and increase the discharge capacity of the culverts where needed. Besides,
it is highlighted that communications with OCC, SODC and VoWHDC indicated that the
current surface water sewer network is inundated, therefore, Thames Water is working on a
plan of improvement in this area that would help to alleviate some of the flooding issues.

» North East Didcot, at the vicinity of the confluence between the Ladygrove Brook and Moor
Ditch: there is fluvial and pluvial flooding in the greenfield sites upstream the B4016. A lack
of capacity and partial blockage by utilities of the culverts beneath this road are potential
reasons for the flooding issues. Potential opportunities to improve the flooding issues might
be to increase the capacity of the culverts and realign the utilities as well as design a flood
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storage area along the stretches of the Moor Ditch. Those potential solutions might also
improve the connectivity with the River Thames.

For a better understanding of the potential opportunities to address flooding issues, hydraulic
models of the full catchments should be prepared. They will be fundamental to better
understand how modifications in the upstream parts of the catchments would affect the
locations downstream. These are deemed remarkably important for the potential opportunities
of improvement along the Lady Grove watercourse.

It is highlighted that there are discrepancies between the flood maps prepared by the
Environment Agency and the flood maps included in the SFRA 2013 prepared by the SODC
and VOWDH. Given that the EA maps are more recent, it has been assumed that those are
more relevant for the preparation of this report.

Hydraulic models have been built as part of the planning process for Site 2 and for Site 5.
These models have shown discrepancies between the Environment Agency flood extents and
the model outputs. It would therefore suggest that flood zone extent data held by the
Environment Agency is not up to date, or might not accurately reflect flood conditions.
Hydraulic modelling of Site was undertaken by Glanville in August 2015 as part of the site
specific flood risk assessment for Site 5. The modelling found that high water levels in the River
Thames had no effect on flooding in the Ladygrove Brook/Moor Ditch system.

Communications with the SODC and VOWDC indicated that it is currently being undertaken an
addendum of the SFRA. However, no information on the date of completion neither
fundamental modifications on the document have been described.

Future communications with the EA would define the most suitable approach for the latest
climate change allowances released in April 2016, as it is envisaged that they will have an
effect not only on the revised SFRA but also on the flood extents to consider for future
developments.

According to the National Planning Policy Framework (NPPF), areas defined as functional
floodplain are not suitable for most of developments and areas defined as flood zone 3 are not
usually suitable for more vulnerable developments. It is also highlighted that any proposed
development within floodplain would need to be compensated and properly mitigated.

Potential opportunities for SuDS have been identified for Didcot Garden. The adequacy on the
selection of the different features will depend on the geology and existing land use conditions.
The use of SuDS attempts to mimic the existing flow regime of the undeveloped thus reducing
the impact of the new developments on the hydrology of the undeveloped catchment.

As described throughout this report there is a remarkable difference in the type of geology
between the north and the south of Didcot. The northern part of the town is underlain by Gault
Formation and there does not have potential for infiltration as the soil is mainly heavy clay and
the water levels are very high due to the proximity to the River Thames. The southern part of
Didcot has a low potential of infiltration but the geology is Upper Greensand Formation.
Therefore, potential opportunities for features with certain degree of infiltration could be further
investigated through relevant percolation and infiltrations tests in the south of Didcot.

With regards to land uses, it is deemed appropriate that ponds and swales (features that
require a bigger land take) are proposed in greenfield sites whereas permeable paving, tree
pits green roofs and brown roofs would be considered more appropriate in more urbanised
areas of the town.

Given the very flat nature of some parts of Didcot suitable SuDS options are those which are
shallow in construction such as swales and retention basins.

It is highlighted that a consistent approach should be provided to developers in the future in
terms of design criteria for the climate change allowances to consider for rainfall, as well as the
discharge limitations when designing SuDS.
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» According to the planning policy and guidelines consulted all surface water drainage systems

would be designed to restrict discharge rates to greenfield values and store the balances of
water for all events up to and including the 1 in 100 year event including allowances for rainfall
intensities as result of the climate change setting out by the latest authority regulation. In small
urban catchment areas the allowance applied for potential change anticipated for 2070 to 2115
is 40% (Upper end) and 20% (central).

Communications with OCC and SODC and VOWDC have indicated that new proposed
developments will not increase the existing runoff discharge into the watercourses as the
increase of runoff generated by the development will need to be appropriately attenuated with
SuDS at source.

Thames Water has identified that could have issues for the existing surface water infrastructure
to accommodate the discharge flow produced by runoff on the new developments. They shall
be consulted at an early stage to ensure that sufficient capacity is available in the existing
drainage system, and agreeing the discharge rates.
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Appendix A
Water Environment and Flood Maps
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Figure 1 — Watercourses
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Figure 2 - Contours

February 2017
Doc Ref. 38421R004i2



188000

4438000 229000 450000 251000 452000 453000 454000
| | | | | | |
S
(=] e
>
o
S -
I
1
14
g 8 -
2 5
4
10
(=3
5 -
(=]
® 12
2 6
13
1 9
o 7
S -
S
S
(=3 e
2
g 0

Key

Contours

Consented Sites - No influence
possible

Consented Sites - Some
influence

Opportunity Sites - Coming
Forward

Opportunity Sites - Critical
Importance

Opportunity Sites - Strategic
Worth

Site Boundary
Roads

Rail Lines

0.2 0.4 0.6 0.8 1km

[ _____EEEEN =

Scale at A3:1:25,000

CPntains OS data © Crown Copyr"ght and database right 2016

38421 - Didcot Garden Town

Focus Sites

Figure 2 - Contours
38421/LEA/CVD/101




A6 © Amec Foster Wheeler Environment & Infrastructure UK Limited

Figure 3 — Flood Zone 2 and 3 maps (Environment Agency Flood Maps)
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Figure 4 — Surface Water Flood Maps (Long Term Flood Information)
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Figure 5 — Development Sites (Grimshaw Masterplan)
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Figure 6 — Historical Flooding Maps (SFRA 2013)
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Appendix B
Site Visit Conclusions

Site 2 — South side of A4130

Site 2 was visited first, stopping at locations where the drainage ditches were culverted under the road
(A4130).

Figure 9 - Culvert at first stop location

It was noted that water was flowing freely in a south-north direction, but that there were impediments to flow
in a west-east direction such as no-return valves and weirs. The culverts on the south side of the road were
wide (approximately 1150mm), which left sufficient room for water to flow.

Figure 10 - Impediment to flow in west-east direction at location of first stop

Weir across the channel, with no-return valve. Water colour differences indicates there is some flow through
the pipe.
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Figure 11 - Pipe blocking drainage through culvert at location of second stop

Further to the west, where the watercourse was culverted beneath the railway line, there was a 12” diameter
spun iron trunk water main pipe which would have reduced the capacity of the culvert. The drainage ditches
will eventually flow northwards into Moor Ditch.

Figure 12 - Impediment to flow on north side of road at location of second stop

On the north side of the road, there is a weir which partially blocked the passage of water flowing west to
east. Water was able to pass through this, as evidenced by the turbulence on the right side of the barrier,
compared to the left side. The water would then flow through the culvert indicated above in Figure 3.

The north portion of Site 2 which is adjacent to the A4130 is in Flood Zone 2/3. The government surface
water flood information available online indicates that the portion of the site adjacent to the A4130 is at ‘low’
risk of surface water flooding, with some areas at ‘medium’ or ‘high’ risk.

Site 10 - South side of A4130

This site is directly west of Site 4, bordered by the A4130 on the north boundary, the A34 on the south west
and a watercourse flowing into Moor Ditch on the east. The site is currently farmland. Similarly to Site 4,
there is an area of Flood Zone 2/3 on the south side of the A4130, and an area at ‘high’ risk of surface water
flooding in the same location.
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Figure 13 - Site 10

Site 4 — Along the former power station

Access to Site 4 was not possible to do use as a power station. However, it was possible to observe some
areas where Moor Ditch was flowing. It is understood that Moor Ditch is culverted for some stretches in the
vicinity of Site 4, and that Moor Ditch is de-naturalised.

Figure 14 - Moor Ditch

There may be an opportunity to re-naturalise the watercourse. In locations where it was possible to see Moor
Ditch flowing above ground, the water level was high, although it had been raining in the days previous to the
site visit.
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Figure 15 - Moor Ditch flowing above ground

The sewage treatment works discharges into Moor Ditch. Moor Ditch turns northwards and then is culverted
beneath the north-south railway line.

Figure 16 - Moor Ditch culverted under north-south railway line

There is a small area of Flood Zone 2 associated with the flow of Moor Ditch near Site 4, this is to the south
east of the roundabout indicated on the map below. The area is currently green space. The government
surface water flooding information available online indicates that there are areas at risk of surface water
flooding, these are associated with Moor Ditch and are more prominent towards the east of Site 4, alongside
the railway line.

Site 5 and Site 14 — North Didcot

Both Site 5 and 14 are flat, currently used as farmland. There was standing surface water on both sites,
possibly due to the recent rainfall. Ladygrove Brook flows from south to north and passes under the road
(B4016), which forms the northern boundary of both sites, as shown in the pictures below.

Figure 17 - Ladygrove Brook under B4016 (south side), Ladygrove Brook (north side)

There are pipes which may block the flow of water under the bridge, there could be the opportunity to move
the pipes so they are not able to block flow of water.
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Figure 18 - Ladygrove Brook, downstream of bridge

Figure 19 - Moor Ditch, downstream of bridge

Moor Ditch flows through a wider channel, as shown below. Downstream of the bridge crossing, the ditch
itself has vegetation on both sides
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Figure 20 — Bridge crossing over Moor Ditch

The majority of Site 14 is Flood Zone 2, concentrated on the east side of the site, adjacent to Moor Ditch.
There is a small area of Flood Zone 3 also on the east side of the site. The government surface water
flooding information available online doesn’t indicate that Site 14 is at risk from surface water flooding.

Site 5 is bisected by Ladygrove Brook, with the western half (bordered by Moor Ditch to the west and
Ladygrove Brook to the east) having areas of Flood Zone 2 mainly on the west side, with smaller areas of
Flood Zone 3 to the north, adjacent to B4016, and also an area to the east of the western half. The
government surface water flooding information indicates that there is small areas of ‘low’ risk of surface
water flooding, manly in the northern half of the site.

The eastern half of Site 5 has a small area of Flood Zone 2/3 in the south western corner, adjacent to the
A4130. This flood zone corresponds to where Ladygrove Ditch passes under the A4130. There are areas at
risk of surface water flooding, these are ‘high’ risk in the north west corner and in the south west corner, and
‘medium’ or ‘low’ risk across the site, with small areas at ‘high’ risk in locations associated with drainage
ditches on the site.

Confluence of Moor Ditch and Ladygrove Brook

Approximately 600m further downstream from the bridges, towards the River Thames to the north, Moor
Ditch (left) and Ladygrove Brook (right) join.
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Figure 21 - Confluence of Moor Ditch (L) and Ladygrove Ditch (R)

The area around the confluence of the two watercourses is Flood Zone 3, with areas of ‘low’ risk of surface
water flooding also associated with it. It is understood from hydraulic modelling that flood levels in the River
Thames do not affect Moor Ditch or Ladygrove Brook.

Figure 22- Ladygrove Brook culverted at location of confluence with Moor Ditch

Ladygrove Estate in North East Didcot

Ladygrove Brook originates to the south east corner of the housing estate, and flows through from south east
to north west before passing under the A4130 and eventually joining Moor Ditch.

The watercourse is generally vegetated on both sides, with an area of grassland on one side.
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Figure 23 - Ladygrove Brook

Bridges over the watercourse have sufficient capacity for water to pass beneath.

Figure 24 - Bridge over Ladygrove Brook
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Figure 25 - Location where watercourse splits

The watercourse splits into two, with the westwards split being culverted and flowing underground. The
westward split does re-join with Ladygrove Brook, north of the A4130.

Areas on both sides of Ladygrove Brook are Flood Zone 2/3, with Flood Zone 3 prominent between the two
branches of Ladygrove Brook, and to the south of the location of where the watercourse splits and is
culverted.

The maijority of the site on both sides of Ladygrove Brook is at ‘low’ risk of surface water flooding, with areas
at ‘medium’ risk of surface water flooding, and some areas at ‘high’ risk of surface water flooding.
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Outlet of Ladygrove Brook under A4130

Figure 26 - Ladygrove Ditch passing under A4130

Ladygrove Brook passes under the A4130 by means of a wide bridge, there is sufficient room for the
watercourse to pass under without reaching capacity. The bridge is known as Hopkins Bridge.

Figure 27 - Ditch joining Ladygrove Brook

Across the A4130, on the north side, runoff from the fields of Site 5 enters a ditch running parallel to the
roadway. This can be seen in the above picture, the water on the right side of the picture is carrying mud or
silt from the field.

The area of Site 5 in the vicinity of Hopkins Bridge is Flood Zone 2/3.

Site 6 (north)

The north of Site 6 comprises an area of green space, with a small football ground, and some sports pitches.
To the north of Site 6, between two low hills, there are two lakes. It is believed, from observation of historical
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OS mapping from 1955-61, that these lakes are artificial.

Figure 28 - Two lakes

There are no regions of Flood Zone 2 or 3 in the north of Site 6. An area to the west of the site is at ‘low’ risk
of surface water flooding, this is currently a school playing field. There are small areas at ‘high’ risk of surface
water flooding, these are to the south of the playing fields, and towards the east of the site.

Site 1 and Site 7 — South East Didcot — Southbound A4130

Site 1 is currently a large shopping complex, with a supermarket and car park area. There is a watercourse
culverted under Station Road/Hitchcock Way, this watercourse was observed to be flowing north to south,
contrary to expectations. It was expected that the watercourse would flow from south to north, under the
railway line and then flow towards Ladygrove Brook.

The watercourse enters another culvert and passes under the entrance road to the shopping complex, from
the site visit it was difficult to understand the route of the watercourse, but from historical mapping it can be
seen that the watercourse does pass under the railway line and then subsequently flows into Ladygrove
Brook.

Figure 29 - Culvert under Station Road (north entrance)
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Figure 30 - Culvert under Station Road (south exit)

An area of concrete hardstanding to the east of the site was observed to have standing water on it, this may
be due to the recent rainfall. This is part of Site 7.

Figure 31 - Standing water on Site 7

There are no areas of Flood Zone 2 or 3 on Site 1. There are areas at ‘high’ risk of surface water flooding,
these are associated with the watercourse which is culverted under Station Road/Hitchcock Way. The road
slopes upwards from west to east where it meets the entrance road into the shopping complex. There is an
area to the north west of Site 7 which is at ‘high’ risk of surface water flooding.

Site 6 — South- East Didcot, Southbound A4130

The south portion of Site 6 comprises Didcot Parkway railway station forecourt, and a parking area. The
entrance to the railway station is in a low area, this may be why the station forecourt is deemed to be at
‘high’ risk of surface water flooding. Following heavy rain in September 2016, the subway to enable access
to other platforms was flooded.
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Figure 32 - station forecourt

Opposite the road from the station are two large car parking areas. They are deemed to be at ‘low’ risk of
surface water flooding over about half of the total area, with small areas of ‘medium’ risk of surface water

flooding.

Figure 33 - Car park, taken from south west corner
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1.0 Introduction

1.1.1. Didcot Garden Town: the opportunity

1.1.2. The green, leafy landscape with a generous network of parks, gardens and tree-lined
streets is a defining characteristic of the original garden cities and a key reason for their
lasting appeal. Green spaces also offer a wide range of benefits to people in creating
healthy, sustainable and resilient places. Recent studies into the economic value of high
quality green infrastructure (GI) have shown it is fantastic value for money, adding value

from increased land and property values to improved health and well-being1.

1.1.3. Although Didcot Garden Town (DGT) will not be a completely new settlement, the scale of
new development planned and aspiration to become a garden town provides an

opportunity to re-imagine and redesign the town of Didcot.

1.1.4. The Town & Country Planning Association (TCPA) in their guidance document, ‘The Art of
Building a Garden City — Garden City Standards for the 21st Century’ (2014), set out how Gl
is integral to many of the nine Garden City principles — the following outlines some of the

key points for consideration in developing DGT:

Garden City Principle: Beautifully and imaginatively designed homes with gardens,

combining the best of town and country to create healthy, vibrant communities.

e The 21st century Garden City will be characterised by a landscape structure of multi-
functional green infrastructure, including the private or shared gardens associated with
homes and a surrounding belt of well managed agricultural land.

e Asaminimum (and including private gardens), 50% of a new Garden City’s total area
should be allocated to green space (of which at least half should be public), consisting
of a network of multi-functional, well managed, high-quality open spaces linked to the

wider countryside. Homes should have access to private or shared gardens, and space

1 Microeconomic Evidence for the Benefits of Investment in the Environment 2 Natural England, 2014



must be allocated to allow local food production from community, allotment and/or
commercial gardens.

A fundamental aspect of the Garden City model is the provision of an agricultural belt
to prevent sprawl and provide a local source of food and resources for the emerging
market of the new Garden City. The Green Belt around a new Garden City must be
properly managed, with urban and rural land management decision-making systems
linked to ensure that it also provides for access for recreation, energy generation,
agricultural production, and habitat creation.

Set targets for walking and cycling, including reviewing proposed schemes to see how
they could be enhanced to provide a safer, more appealing environment for
pedestrians and cyclists in all sections of the community.

Meet ‘Active Design’ guidelines to improve opportunities for access to sport and
physical activity.

Identify opportunities to create innovative spaces for growing food — for example
allotments, derelict public open spaces, and green roofs.

Require landscape or green infrastructure plans to demonstrate the potential use of

any open space for community food-growing.

Garden City Principle: Development that enhances the natural environment, providing
net biodiversity gains and using zero-carbon and energy-positive technology to ensure

climate resilience.

Garden Cities are places in which human development positively enhances the natural
environment.

New Garden Cities should yield a net gain in local biodiversity and should adopt plans
to achieve the objectives of the Biodiversity 2020 strategy.

A Garden City’s multi-functional green infrastructure network should provide a wide
range of benefits for people and the natural environment, including: moderating
temperature — green space plays an important role in cooling surface and air
temperatures and in mitigating the urban heat island effect: trees in particular provide
important cooling, both through shading and through the process of
evapotranspiration; mitigating flooding and surface water run-off — a higher
proportion of unbuilt permeable space allows more rainfall to infiltrate naturally to
recharge groundwater resources, while trees and shrubs intercept rainfall in their

canopies and slow down surface run-off; supporting biodiversity — green spaces, and



gardens in particular, are widely recognised as providing important habitats for plants
and wildlife, as well as the opportunity for human contact with nature; and promoting
human health and wellbeing — green space and gardens support a wide range of
physical and wellbeing objectives.

e A Garden City’s green infrastructure network should also offer a range of benefits in

terms of adaptation to and mitigation of climate change.

Garden City Principle: Strong cultural, recreational and shopping facilities in walkable,

vibrant, sociable neighbourhoods.

e The pioneers of the Garden City movement put great emphasis on the role of the arts
and culture in improving wellbeing as part of a co-operative approach to society.

e Garden Cities are places of cultural diversity and vibrancy, with design contributing to
sociable neighbourhoods. This means, for example, shaping design with the needs of
children’s play, teenage interests and the aspirations of the elderly in mind, and
creating shared spaces for social interaction and space for both formal and informal
artistic activities, as well as for sport and leisure activities.

e The creative arts cannot be perfectly planned, but they can be brilliantly enabled.
Garden Cities should provide formal frameworks for cultural expression, but also leave

open space for artistic dissent and chaos.

Garden City Principle: Integrated and accessible transport systems, with walking, cycling

and public transport designed to be the most attractive forms of local transport.

e New Garden Cities should be designed to encourage positive behavioural change in
terms of low-carbon transport: walking, cycling and low-carbon public transport should
be the most convenient and affordable modes of transport.

e Foster healthy and active communities by encouraging walking and cycling and
providing a comfortable, stimulating and therapeutic environment, bringing together

the best of the urban and natural environments.

1.2, Defining green infrastructure

1.2.1. This Gl Strategy embraces the definition of Gl set out by the European Commission:



‘Green Infrastructure can be broadly defined as a strategically planned network of
high quality natural and semi-natural areas with other environmental features, which
is designed and managed to deliver a wide range of ecosystem services and protect

biodiversity in both rural and urban settings’ (European Commission, 2013).

1.2.2. The Strategy adopts the typology of green spaces set out in Natural England’s Green
Infrastructure Guidance2, which comprises:
1.2.3.

e Parks and Gardens — urban parks, Country and Regional Parks, formal gardens;

e Amenity Greenspace — informal recreation spaces, housing green spaces, domestic
gardens, village greens, urban commons, other incidental space, green roofs;

e Natural and semi-natural urban greenspaces - woodland and scrub, grassland (e.g.
downland and meadow), heath or moor, wetlands, open and running water,
wastelands and disturbed ground), bare rock habitats (e.g. cliffs and quarries);

e Green corridors — rivers and canals including their banks, road and rail corridors,
cycling routes, pedestrian paths, and rights of way; and

e Other - allotments, community gardens, city farms, cemeteries and churchyards.

1.2.4. Gl assets can be specific features such as street trees, specific sites at the local level or
broader environmental features at the landscape scale within and between rural and urban
areas such as wetlands or woodlands. Gl includes both publicly accessible green spaces and

private or non-publicly accessible spaces.

1.2.5. A fundamental principle of Gl is that a single site or asset can provide a range of social,
economic or environmental functions and benefits. This multi-functionality highlights the
advantage that Gl has over traditional engineered solutions to environmental problems

such as:

e Access, recreation, movement and leisure

e Habitat provision and access to nature

e Landscape setting and context for development
e Energy production and conservation

e Food production and productive landscapes

e Flood attenuation and water resource management

2 Green Infrastructure Guidance, Natural England, 2009



e Cooling effect

1.3. Role and purpose of the Gl strategy

1.3.1. This document sets out a Gl Strategy for Didcot Garden Town, (DGT) drawing on the
findings of the South and Vale GI Strategy 3 and providing a framework and focused
guidance across district boundaries, to serve the specific needs of the developing Garden

Town.

1.3.2. The South and Vale Gl Strategy presents the Councils’ vision for the future provision and
management of Gl in South Oxfordshire and the Vale of White Horse districts up to 2031. It
provides a framework for the wider Science Vale strategic area (which includes Didcot),
including strategic corridors and links and broad recommendations for the Didcot area. It
also sets out a framework for the delivery and management of Gl within South and Vale

which includes Didcot.

1.3.3. As asettlement scale Gl Strategy, this document bridges the gap between the South and
Vale Gl Strategy and the emerging masterplan for DGT, translating district-wide standards
and priorities into a garden town specific Gl framework and covers the same timescale up
to 2031. This Strategy also considers the delivery and management of Gl within a garden

town context.

1.3.4. The geographic scope of this Strategy focuses on the area within the DGT boundary with
consideration of Gl links to the wider DGT area of influence. See Figure 1 Boundaries.

Specifically, the purpose of this strategy is to:

e Provide a Gl framework to inform masterplanning work

e Provide an evidence base for local plan policy development, in particular the Didcot
Garden Town DPD

e Provide guidance to developers on the provision of Gl on new developments

e Set out options for future funding and stewardship of the Gl network

1.3.5. The Strategy identifies existing Gl assets across the town and assesses which require

protection and which would benefit from enhancements to quality or actions to improve

3 South & Vale Green Infrastructure Strategy, Chris Blandford Associates, 2017
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their function. Using the proposed district open space standards as a starting point, the
Strategy considers the need for additional Gl to meet the needs of the existing and future
increased population of the town and proposes a spatial Gl network to ensure Gl assets are

linked to create sustainable movement corridors for people and wildlife.

1.3.6. Gl assets are owned and managed by a range of organisations and delivering an effective Gl
network, which maximises the benefits for local people will require coordination and
working in partnership. New development in the town brings opportunities to significantly
invest in an improved Gl network, but this will require ongoing funding and management.
The Strategy considers the issues of Gl governance, including potential alternative models
of future funding and management. The delivery section of the Strategy will form the basis
for future discussions on creating a sustainable and viable Gl network in partnership with

key stakeholders.

1.4. How the green infrastructure strategy has been developed

1.4.1. The Didcot Garden Town Gl Strategy was prepared by Novell Tullett on behalf of South
Oxfordshire and Vale of White Horse District Councils using the existing evidence base of
district- and county-wide open space assessment and Gl strategy work as well as local and

national planning policy and strategy.

1.4.2. Torealise the aspiration for Didcot to become a Garden Town, the Strategy also draws on
the latest national best practice guidance on creating the next generation of garden towns
and cities, primarily from the TCPA, as well as national best practice guidance from Natural
England on planning positively for networks of biodiversity and Gl4. See references at the

end of this document for a full list of source documents.

1.4.3. The methodology used for developing the Strategy is outlined in the steps below:

e Analysis of current planning policy and district-wide Gl strategy influencing Gl
protection, enhancement and creation within the Garden Town area, including a
review of local standards for Gl to ensure their applicability within the garden town

setting.

4 Green Infrastructure Guidance, Natural England, 2009



Identification of relevant socio-economic issues and priorities to inform Gl needs,

issues and opportunities.

Analysis of the landscape context to the town, including landscape character,

biodiversity, blue infrastructure, agriculture and heritage.

Identification and mapping of the network of publicly accessible and private or non-
publicly accessible Gl assets, by typology and the routes and linkages connecting

them.

Assessment of the current quantity, quality and accessibility of existing publicly
accessible Gl assets in Didcot, using existing information from district-led

assessments.

Identification of any deficiencies in publicly accessible Gl based on the current

proposed open space standards in relation to current and future populations.
Assessment of functionality of existing Gl assets based on the ecosystem services
they provide, identifying opportunities to increase functionality and therefore

benefits for local people.

Identification of key stakeholder issues, aspirations and needs through one to one

meetings and feedback from wider masterplan and district Gl strategy workshops.

Identification of Gl vision, objectives and key principles based on the findings from

the above.

Development of a spatial Gl framework, including existing and proposed Gl assets

and linkages, based on the assessment of deficiencies and the aspirations and

needs identified.

Development of options for Gl governance, funding and management.

Identification of priority actions and next steps



2.0

2.1.

2.1.1.

2.1.2.

2.1.3.

Strategic context

Overview

Didcot is located in South Oxfordshire adjacent to the border with the Vale of White Horse
district within Oxfordshire and is the focus for housing growth in the district. It forms a key
part of the Science Vale strategic area of southern Oxfordshire, an area with the highest
concentration of science research facilities and development activity in Western Europe5.
The research and development activity is primarily located in three centres to the
immediate west and north of Didcot; Harwell Campus, Culham Science Centre and Milton
Park. Didcot is the main service centre and gateway entrance for the wider Science Vale
area particularly by rail. The development plans for Didcot aim to improve the quality of the
place to attract investment, and provide attractive places to live and work without
compromising its natural beauty, historic and rural character. A Science Vale Area Action
Plan is currently being developed 6 which includes protecting the distinctive character and
heritage of Science Vale’s market towns, villages and countryside and encouraging a ‘step

change’ away from car travel towards public transport, cycling and walking.

Didcot’s original expansion from village to town started with the arrival of the Great
Western railway in 1839 when a station was built about half a mile from the original
medieval village. This was followed by the building of the railway village of Northbourne at
the end of the nineteenth century and commercial development and hotels around the
station. In the 1920s several housing estates were built in the centre and the south side of
Broadway developed as the shopping area. Housing development increased after the
Second World War with new estates to the south, west and east of the town. In the 1980s
work started on the Ladygrove Estate and Southmead Business Park to the north of the
main line railway. In 2004 the Orchard Centre opened, moving the retail focus of the town

to the north and east.

The power station is a key feature in Didcot located just across the district boundary in the
Vale of White Horse. It has been a strong feature on the area’s landscape for over forty
years. Didcot A Power Station, which was a combined coal and oil power plant closed in

2013 and Didcot B Power Station is an active natural-gas power plant that supplies the

5 Oxfordshire Local Enterprise Partnership Strategic Economic Plan

6 Science Vale Area Action Plan Issues and Scope Document February 2015



2.1.4.

2.1.5.

2.1.6.

2.2.

2.2.1.

2.2.2.

National Grid. The power stations feature a chimney, which is one of the tallest structures
in the UK, and three hyperbolic cooling towers (three others were demolished in 2014),

which can be seen from much of the surrounding landscape.

To the north of Didcot and just south of the Thames is the Sutton Courtenay landfill site and
an area with a long history of sand and gravel extraction and associated activities, currently
managed by Hanson UK. With only a few years worth of permitted reserves, the Hanson
site has potential to be restored for recreational use with ecological improvements. The
landfill site is permitted to be filled until 20307, but is a potential long-term site for

recreational use.

Today, Didcot has strong transport links with a railway station on the main London
Paddington to Bristol line, and a branch line to Oxford and beyond and access to the A34

and M4 road links.

The piecemeal development of the town and lack of an historic core has resulted in a series
of neighbourhoods which lack the connectivity and focus of a more traditional market
town. A key challenge is to create an improved town centre including enhanced green links

between the centre and surrounding areas, in particularly across the barrier of the railway?®.

Socio-economic context

Didcot is a key growth area in Oxfordshire and was awarded Garden Town status by the
Government in December 2015 following a successful bid by South Oxfordshire and Vale of
White Horse District Councils in partnership with Oxfordshire County Council and the
Oxfordshire Local Enterprise Partnership. Didcot’s Garden Town status emphasises the
importance of maximising the potential of the area’s green spaces and the town’s easy

access to the countryside.

By 2031, Didcot’s population is projected to have grown from 25,140, (Census 2011) to
around 62,500. It is therefore essential that the needs of the number of people living in the
town by the end of the Local Plan period are planned for and that new development

provides the necessary Gl to meet the needs of new residents.

7 Oxfordshire Minerals and Waste Local Plan. Part 1 — Core Strategy. Proposed submission document, 2015

8 South Oxfordshire Core Strategy 2012
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https://en.wikipedia.org/wiki/List_of_tallest_buildings_and_structures_in_Great_Britain
https://en.wikipedia.org/wiki/Hyperboloid_structure
https://en.wikipedia.org/wiki/Cooling_tower

2.2.3. The town is anticipated to see a large increase in the number of people over the age of 65
over the plan period. In addition, whilst the town is relatively affluent, there are some
communities that experience deprivation, and Didcot has one area, Didcot All Saints ward,
within the top 30 per cent in the English Index of Multiple Deprivation9, (see Figure 2
Socio-economic context). Areas to the south of the railway have relatively low incomes and
high proportions of social housing compared to north of the railway line. These factors are
important considerations when planning future Gl provision to ensure that inclusive,
healthy and equitable communities are created. Older people are likely to be less mobile
with more limits on the distance they can travel to green spaces. Deprived communities
typically have less access to high quality green spaces for healthy recreation, despite being

the most likely to benefit from them10.

2.2.4. Promoting healthy lifestyles and increasing physical activity in people of all ages is
highlighted as a priority in the Oxfordshire Health and Wellbeing Strategy11. There is
growing evidence of the link between physical inactivity and preventable disease and early
death and a network of high quality green spaces and routes can encourage people to be

physically active.

2.2.5. Climate change is a risk to the future success of the town’s economy with milder and wetter
winters and associated heavy rainfall causing severe flooding in recent years, affecting
homes and businesses and causing travel disruption. A likelihood of hotter summers and
more frequent heatwaves, brings associated risks to health particularly in the elderly and

vulnerable people12.

2.2.6. Didcot is already undergoing considerable change and much of the infrastructure including
Gl has already been consented through the planning process — development sites such as
Great Western Park are being built out with new parks and green space. Other large
development sites with planning consent are in the pipeline such as North East Didcot (in
SODC), Valley Park (in VoWH) and the site of Didcot A (cross-boundary). Other sites, such as

Ladygrove East, have been identified as opportunity sites for potential future development.

9 https://www.gov.uk/government/statistics/english-indices-of-deprivation-2015
10 Urban green nation: building the evidence base CABE, 2010

11 Oxfordshire's Joint Health & Wellbeing Strategy 2015 - 2019

12 http://ukclimateprojections.defra.gov.uk/



fig 2 - Socio-economic context
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2.2.7.

2.3.

2.3.1.

2.3.2.

2.3.3.

Transport improvements to accommodate sustainable economic and housing growth in
Didcot and the Science Vale area are being delivered by Oxfordshire County Council and the
Highways Agency including road junction improvements and cycle network improvements.
Improvements to Didcot Parkway Station Interchange and A4130 capacity improvements
including a Didcot Science Bridge across the railway are at feasibility stage. Figure 3
Development Context shows the key development sites and proposed transport

improvements.

Planning policy context

National Planning Policy13 requires local planning authorities to plan positively for the
creation, protection, enhancement and management of networks of biodiversity and green
infrastructure. It also requires the planning system to contribute to and enhance the
natural and local environment by various means including recognising the wider benefits of
ecosystem services. National Planning Practice Guidance14 highlights how Gl is important
to the delivery of high quality sustainable development, alongside other forms of
infrastructure such as transport, energy, waste and water providing multiple benefits,
notably ecosystem services, at a range of scales. The Guidance also recommends that
‘arrangements for managing green infrastructure, and for funding its management over the
long-term, should be identified as early as possible when planning green infrastructure and

factored into the way that it is designed and implemented’.

Oxfordshire County Council plays an important role in the provision and management of Gl
in the DGT area as the authority responsible for highways, public rights of way, minerals
and waste. The Oxfordshire Rights of Way Management Plan 2015, emerging Local
Transport Plan, Connecting Oxfordshire: Local Transport Plan 2015-2031 and Minerals and
Waste Local Plan 2031 identify potential Gl opportunities. The County also has developed a
draft Green Infrastructure Framework for Oxfordshire with nine principles for Gl in

Oxfordshire — see Appendix A for details.

Although the existing town of Didcot is located largely within South Oxfordshire district,
many of the proposed development sites are located within the Vale of White Horse district

and the wider Didcot Garden Town area extends across both local authority areas. Both

13 National Planning Policy Framework, 2012

14 http://planningguidance.communities.gov.uk/blog/guidance/natural-environment/green-infrastructure/



fig 3 - Development context
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2.3.4.

2.3.5.

2.3.6.

2.3.7.

2.3.8.

districts are developing updated Local Plans, which will cover the period up to