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Executive Summary 

 

Our development is a steppingstone for Gateshead and the wider community towards enhancing a 

sustainable future. The purpose of our site is to produce a safe and enjoyable community living 

experience. While creating this vision, we considered several ideas for what we wanted to achieve.  

After receiving our brief from Gateshead council, we decided that we wish to produce the most 

sustainable community in the North-East. Our development will achieve this by generating a minimum 

of 70% of energy on site. We will encourage a sustainability ethos, creating a sense of place, making 

residents proud of their community, and doing their part for the environment. 

The vision is for a site where community and sustainability are at the forefront of everything. At the 

Forbidden City Franchise, we aim to innovate and produce new technology in an industry leading way, 

whilst primarily, considering health and safety in every aspect. 

One of our primary aims is to provide affordable housing for 40% of the site. Although the site is 

relatively small compared to similar housing developments which we used for our design inspiration, 

we have not compromised sustainability or design. Our site is situated between two different existing 

housing estates, both aimed at different demographics and we want to bring these two together into 

one site and produce a harmonious blend of different diversities living together, looking at producing 

a socially sustainable community for all to enjoy. 

We valued the target of 70% energy generated on site due to this helping to make our development 

fully sustainable. This will allow the site to function independently, instead of relying solely on existing 

energy sources. The integration of the site came in other aspects, such as transport and water 

connections. This complex challenge required great research and analysis of trade-offs to determine 

the most appropriate methods of energy provision for our site. Finally, the decision was made to use 

two different sustainable energy resources, solar panels, and a CHP engine.  

One of our primary focusses was the aspect of water distribution and storage around the site. With 

this in mind, SuDS were an integral part of the final design. We opted for multiple designs and 

functions of different SuDS including Dry Basins, Swales, Bioretention zones and green roofs. These 

provided us with the means to control the water flow onto and within the development and ensure 

that no flooding will occur. This was a vital part of the design as if excess water on the site is not dealt 

with correctly then the rest of the community will be put a risk due to flooding. 

We propose a sustainable urban development plan throughout this report which solves numerous 

challenges which arose during the design process, in exciting and innovative ways. Our site will be a 

beacon for future developments taking ideas from different countries and adapting them to our 

specific needs. This is our design and we are happy that it meets all of the points on the design brief. 
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Sustainability Statement 

 

As a group of Civil Engineers, we are committed to the development and incorporation of sustainable 

technology in our site, as well as in the future. Sustainability within our development is the highest 

priority in our building challenge. We are concerned with dealing with all forms of sustainability. We 

consider all environmental, social, and economic sustainability’s in our development design. 

With all of these considered we have outlined 5 primary sustainability targets for our development: 

• Implement renewable energy techniques. 

• Reduce CO2  emissions. 

• Decrease the energy requirements of each household. 

• Decrease the need for car use therefore reducing carbon emissions. 

• Promote sustainable living and a community ethos. 

As a team we will all be responsible for achieving these goals and ensuring the development meets 

and exceeds any government criteria which we decide it must adhere to. Teamwork is part of our key 

ethos at the Forbidden City Franchise and therefore no decision about the sustainability of our site 

will be made unilaterally, it will be a team contributed task. 

 

1. Introduction 

 

Our site is situated south of the River Tyne in the heart of the Gateshead community. The area we will 

be developing and building on is a disused freight depot spanning an area of roughly 100,000m2. There 

are many transport links situated near the site: dedicated bike paths, the A184 towards Gateshead 

centre and the A19 towards Newcastle.  

Already located on our site is currently a coffee shop named ‘Peaky Grinders’ and a Vauxhall car garage 

outlet. The site is also situated near many amenities in the wider area which can be utilised by our 

community such as; City Stadium Metro station to the southern corner of our site, Cheder Primary 

School, McDonalds and a large Asda supermarket. We believe that these surrounding facilities will 

prove to be beneficial to our development in promoting a sense of community and encouraging people 

to buy their future homes on our site. 

Currently the site is covered in tarmac and part of the site is contaminated due to previous uses. It will 

be outlined later on in the report how we propose dealing with these issues. We have a strong solution 

to dealing with contamination on the site and we will be adhering to the highest safety standards. 

Forbidden City Franchise is excited and proud to propose our plan for the sustainable future of this 

unique site situated in Gateshead. 
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2. Desk Study and Field Research of the Site 

2.1. Desk Research on Sustainable Developments 

 

Within this section we have displayed our primary research into government legislation and all factors 

that need to be considered when producing a design for our sustainable development. We aim to 

address both hard engineering aspects such as building and infrastructure legislations, as well as soft 

engineering aspects such as security, health and wellbeing, and factors which contribute to a 

community feel within our sustainable development. 

2.1.1.  Code for Sustainable Homes 

Launched in 2006 the code for sustainable homes is a way of accessing the design and construction of 

new homes in the UK. The aims of this initiative were to reduce the carbon emissions of the UK and 

create more sustainable homes. This scheme works by measuring sustainability in nine categories; 

energy and carbon dioxide measures, water, materials, surface water run-off, waste, pollution, health 

and wellbeing and lastly, ecology (Code for Sustainable Homes, 2019). Each of these categories are 

devised so that they can reduce the negative impact on the environment but also be worthwhile for 

the company building the homes.  

Performance targets for new houses built in each area are set; however, these targets are usually 

more demanding than the building regulations. The targets are set based on all the categories 

previously mentioned and must be measured in a certain and easy to understand way so that it can 

be used universally. This brought the use of credits; these are awarded based on the performance of 

the homes in each area. Furthermore, there are minimum performance standards that also have to 

be attired to.  

Depending on how many credits a new build achieves, a level is calculated for the building. These 

levels can be anywhere from level 1 to level 6, where level 6 is zero carbon emissions and is the ideal 

for any building, however not always achievable (Code for Sustainable Homes, n.d.). 

 

2.1.2.  Planning Considerations 

Providing a Range and Choice of Housing: 

The Gateshead Council Unitary Development Plan states that 60% of private housing must be suitable 

for families, requiring homes to have 3 or more bedrooms. 15% of homes must also be affordable in 

developments of 15 or more homes (Gateshead Council, 2015). The plan also encourages the 

construction of wheel-chair accessible and lifetime homes. Increasing the choice of accommodation 

for the elderly/special needs population by including bungalows, sheltered and extra care dwellings is 

also encouraged in the Gateshead Council Unitary Development Plan (Gateshead Council, 2015 

[CS11]).  

A Lifetime Home is designed to make homes suitable for all age ranges, young people to older families 

allowing one tenant/owner to live in the property for their whole life, with little to no additional costs. 

The Lifetime homes concept is based on five principles: inclusivity, accessibility, adaptability, 

sustainability and good value (Lifetime homes, 2020). All these principles fall within our clients’ 

interests as well as our own, so we have tried to incorporate as much of these concepts as possible. 

Within the lifetime criteria there are 16 sections (The Lifetime Homes Standard, 2010) which we aim 

to deliver within this design. 
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Health and Wellbeing: 

The Gateshead Council Unitary Development Plan requires new developments to contribute to 

creating healthy living environments. Achieving this can be done informally by implementing; 

trees/hedgerows, wildlife corridors and protecting open spaces to reduce the developments impact 

on existing wildlife as fully as possible, in line with the National Policy (Gateshead Council, 2015 

[CS14]). Formal outdoor areas can also be created for residents to use such as play parks, swings, and 

football pitches. Another way of promoting health for residents is by installing an outside exercise 

route which will allow residents to improve both physical and mental health by exercising outside. 

Refuse and Recycling Requirements: 

For household waste, all size of households require 240 litres for dry recyclables with a 40-litre internal 

box. For households with gardens less than 30m2 no green waste bin is needed, for 30-149m2 a 240-

litre bin is needed and for 150m2 and over can have up to two, 240 litre bins (Gateshead Council, 

2011). Roads should also be suitable for refuse collection vehicles. Roads should be a minimum of 5m 

wide and turning circles should be a minimum of 20.3m in diameter, and vehicles should not have to 

reverse more than 12m. (Gateshead Council, 2011). 

Privacy and Security: 

The orientation of houses can greatly affect the feeling of privacy for residents. For urban areas, the 
front and side of a house should be 10-12m away and windows should not look into habitable rooms. 
If two habitable rooms are facing each other, the distance between the houses should be 19-24m 
apart.  
Roads and pedestrian footpaths should be visually open, direct, and well used. Footpaths should not 

run to the rear of or give access to dwellings as they have been proven to lead to increased crime 

rates. For footpaths that are to be used 24 hours a day, they are required to be well lit and the base 

of any tree should be at least 5m away from the streetlight to avoid obstructing it. Communal areas 

and play space should be designed to allow for natural surveillance from nearby houses and should 

also have safe access routes (Secured by Design, 2019). 

 

2.1.3.  Water Considerations 

Northumbrian Water supply both potable water and remove wastewater from the North East of 

England, inclusive of the Gateshead area (Northumbrian Water Group, n.d.). Due to the sewer running 

down the East side of the development site, Northumbrian Water offer to adopt the new sewer into 

their network, to be maintained at their expense (Northumbrian Water L.W, n.d.). 
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The Code for Sustainable Homes states that for level 5 and 6 homes, water usage of less than or equal 

to 80 l/p/day is a sufficient level to achieve when aiming for the highest level of sustainability 

(Communities and Local Government (CLG), 2010 [pg82]). Credits are also available for enough 

recycling of grey water for external use in gardens (CLG, 2010 [pg87]). The grey water recycling system 

requires a rainwater butt for watering/irrigation. 100 litres of storage for terraces and patios, 150 litres 

for 1-2-bedroom homes and 200 litres for 3+ bedroom homes (CLG, 2010 [pg89]).  

Rainwater can be collected and used for flushing toilets to reduce a household’s demand for potable 
water. The roofs of larger buildings could be utilised more effectively, where more water is likely to 
be collected. However, the viability of this option needs to be considered as this system would rely on 
a substantial level of rainfall. Moreover, rainfall patterns vary both seasonally and annually meaning 
this system may prove too unreliable to use. 
 
In order to reduce potable water usage, the Code for Sustainable Homes suggests a various array of 

fittings to be used (CLG, 2010 [pg84]): 

• Flow Restrictors; reduce outflow and pressure in taps and shower heads by forcing water 
though precise holes. 

• Grey water recycling: the treatment and storage of shower, bath and tap water for toilets 
and/or hose pipes. 

• Ion exchange water softeners; remove agents causing hard water by passing mains water 
through a resin. This resin must be regenerated regularly, either at set time intervals or after 
a certain volume of water has passed through it. This is dependent on the hardness of the 
water and the efficiency of the specific resin used. 

• Low flush WCs: different methods can be specified, such as single or part flush cisterns. 
Alternatively, delayed inlet valves can be used. These valves prevent water entering the 
cistern until it is completely empty, which allows for a precise amount of water to be refilled, 
irrespective of local water pressure. 

 
These initiatives can be accompanied by educational schemes for residents, to make them more 
conscious of water conservation. This can be achieved with water meters, adverts at bus stops and 
billboards about reducing water usage.  
 

2.1.4.  Energy Considerations 

Credit is given in the Code for Sustainable Homes if the energy supply for the site utilises low or zero 

carbon technologies. Maximum credit is available where there is a 15% reduction in CO2 emissions 

compared to current average emissions for a household (CLG, 2010).  

(Figure 2.1 – Wate Consumption Levels – CLG 2010 [pg87]) 
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A large proportion of our energy, 70%, will need to be produced on site, as a minimum. Initially solar 

panels appeared to be a secure option because for a single dwelling in the North-East, typically, 

photovoltaic panels on south facing roofs can be expected to produce 2,850 kWh annually (YES Energy 

Solutions, 2020). However, solar power alone is unlikely to constantly provide enough energy 

throughout the day. In order to fill gaps in the supply of energy a combined heat and power (CHP) 

engine could be used. Excess heat from this method of power generation would be used for heating 

homes, producing less waste products. Alternatively, an absorption chiller could be fitted to cool 

homes. These engines can achieve a combined efficiency of over 90% whilst also being a form of low-

carbon power (Fleetsolve, 2020). 

Any further energy requirements can be satisfied by the Gateshead Energy Centre, that was 

completed in 2017, providing 4 MW of low-carbon power to the Gateshead area (Gateshead Council, 

2017). There are already plans in place to extend the network south along Park Lane which runs across 

the north of the site (Gateshead Council, 2017). This should have the capacity to provide low-carbon 

power to all houses on the development.  

Energy demand: 

Household buildings: 

Heating Source Average Annual Consumption per person(kWh) 

Without electrical heating 2,012  

With additional electrical heating 2,592  

Primary electrical heating 3,501  
(Figure 2.2 - energy demand based on different homes with different heating types) 

- (Household Electricity Survey [2012]) 

For commercial buildings: 

Business size Low-end annual usage (kWh) High-end annual usage (kWh) 

Micro business 5,000 15,000 

Small business 15,000 25,000 

Medium business 30,000 50,000 
(Figure 2.3 – energy demand based on business size)  

- (Bionic, 2020) 

Energy requirements for a code 6 sustainable home: 

The code for sustainable homes sets a clear standard for our development to aim for. In order to meet 

these standards each home must have the following: 

• Energy display devices for each home are required (CLG, 2010 [pg46]) that displays: current 

mains energy consumption, current emissions (g/kg CO2), current tariff, current cost, visual 

presentation of data, historical consumption data (CLG, 2010 [pg48]).  

• Drying space is required to promote a reduced energy method of drying clothes.  

• Household appliances fitted to properties must meet the EU Energy Efficiency Labelling 

Scheme grades of, A+ for fridges/freezers, A for washing machines/dishwashers and B for 

tumble dryers/washer dryers (CLG, 2010 [pg54]). 

•  Daylight cut off sensors for external lighting. 

Energy Reduction: 
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Although most of the electricity available to residents is considered to be fully sustainable, measures 

to reduce energy consumption are still important as they can lead to the development being less 

dependent on carbon rich sources of power.  

The power consumption of lighting can easily be reduced externally by utilising solar 

powered streetlights, which can add aesthetic value to the area if designed in a 

similar way to Mathieu Lehanneur’s solar streetlights that are used in France 

(Sterne, 2016) (figure 2.4). Within houses, as well as using efficient LED lighting, large 

windows could be placed on the south facing sides of the buildings to allow 

maximum natural light into rooms, to reduce heat loss and heating bills. 

Heating typically accounts for 62% of a household’s energy usage (J.P,I.C. 2013), 

meaning that reducing the need for heating could drastically lower household usage. 

In order to reduce the need for heating, buildings including roofs should be well 

insulated, windows should also be triple glazed.  

 

2.1.5.  Sustainable Regional Transport Strategies 

As the planned development will add approximately 1,000 residents to the community, transportation 

internally and externally needs to be considered for the site. Air quality, congestion and traffic noise 

can all be improved with a reduction in the number of private combustion car engines. This can be 

achieved through incentivising public transport, electric cars, and cycling. 

Cycling: 

To encourage cycling within our development we have looked to already proven cycling networks such 

as systems implemented in Amsterdam. They have numerous cycle friendly streets, where cycle lanes 

are separated from the road. Safety seems to play a major role in the success of cycling schemes, in 

Amsterdam they have implemented: wide cycle lanes, purpose built cycling intersections and limiting 

road traffic to a maximum of 30 mph which all help to make cyclist feel safer on the roads. 

Busses:  

Busses account for more than 60% of all public transport journeys in the UK but only 9% of busses are 

ultra-low emission and this needs to be increased in the UK (Bus Services Act, 2017, pg20). The aim is 

to make a bus an attractive alternative to a car by improving; quality bus corridors, bus priority 

measures, a safe waiting environment and real time information, but there needs to be more bus 

routes for this to be put into practice. An ICRS could be implemented, such as the Confidential Incident 

Reporting & Analysis System (CIRAS), which provides passengers and employees with an avenue in 

which they can anonymously report safety incidents to an independent safety organisation (Gov.uk, 

2008, pg164). The traffic flow has developed seven-fold on the UK roads since 1950 making the use of 

busses important due to them being able to carry large amounts of people while producing less 

emissions. 

Roads: 

Local housing estate distributor roads with a width of 7.3m and continuous 2.0m wide footways on 

both sides of the carriageway may not be required but at least one footway is to be provided. A 2.5m 

verge shall be provided and maximum speed limits of 30mph in residential areas are advised. (RTO, 

2000, pg6) 

Figure 2.4 - Solar panel streetlight– 
(Sterne, 2016) 
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Approach roads: Roads to ensure speeds of 20 mph or less when people driving on them, a width of 

either 6.75m or 6.00m, 2.0m wide footways. (RTO, 2000, pg.7) 

Access Roads: (Cul-de-sac) designed to ensure 15 mph or less, a width of 5m and footways of 2m each 

side. (RTO, 2000, pg7) 

Private access roads: The vehicular access to communal garages is to be a minimum of 2.75m, shared 

private drives off approach roads or access roads serving not more than three dwellings should be a 

minimum of 3.65m in width, five dwellings should be 5m. (RTO, 2000, pg8) 

Cycleways: should be 2.5m wide, have street lighting, where possible be overlooked by dwellings and 

should have a minimum visibility of 20m. (RTO, 2000, pg11) 

Trees and shrubs: Located at least 3.5 m from edge of carriage way or 2.5 m where a footway exists, 

must not impair visibility, should not exceed 600mm at a junction so visibility is not impeded. (RTO, 

2000, pg9) 

Parking Spaces: 

Car parking spaces should be at least 6m x 2.4m and set back 2m from the edge of any road. (Parking 

Standards, 2015) 

Type of accommodation Dwelling size Number of parking spaces per 
dwelling 

Apartment 1 bed 1.25 

Apartment 2 bed 1.5 

Apartment 3 bed 1.75 

Terrace House 1 and 2 bed 1.5 

Terrace House 3 bed 1.75 

Semi-detached house 3 bed 2.25 

Semi-detached house 4 bed 2.25 

Detached house 3 bed 2.5 

Detached house 4 bed 2.75 

Detached house 5 bed 3 

  

Regional public transport provision: 

Strategies and plans should develop public transport provision that encourages the rebalancing of the 

transport system in favour of more sustainable modes.  

1. Ensure the development encourages walking, cycling and public transport 
2. Improve journey time, reliability and affordability 
3. Promote the continued development of the regional public transport information system  
4. Develop region wide ticketing across all public transport modes and though-ticketing.  
5. Within Tyne and Wear encourage and support revitalisation of the metro system.  
6. Discounted fares for children and older people. 

 

2.2. Desk Research of the Site 

 

Figure 2.5 – Parking Space Requirements 

(Parking Standards, 2015) 
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In-depth desk research was carried out with regard to the specific conditions and history of our site. 

This was done in order to identify any initial problems or limitations we may encounter when 

developing the site. Having done this, we can take these considerations into account when producing 

our design for the sustainable development. 

The Site: 

The site is a disused freight depot situated south of the River Tyne (grid reference: 426,536) within a 

largely residential zone, with commercial buildings on one side. An active Metro line covers the south-

west border of the site, St James Road covers the east. The primary access to the site is provided by 

Park Road (A184) which runs along the north of the site. Including existing buildings, the site covers 

approximately 100,000m2.  

Gateshead is home to rich diversity and people of different socio-economic backgrounds. Our 

development falls within one of the 10% most deprived areas of the country. This means that the 

people looking to live and invest in our site will primarily be looking for affordable housing within a 

safe community. Gateshead borough is below the national average for the percentage of work age 

residents in employment with the figure being 73.8%, and the average household income being just 

below £32,500 per year. This reinforces the need for sustainable economic housing as residents do 

not want unnecessary bills and repairs which they cannot afford (Bridges Ward Fact Sheet). 

2.2.1.  Geology and Topography 

The geology and topography are vital considerations that we, as engineers, must consider. The 

materials that the base of our site is made from will have a direct impact on what we can build on the 

site and how it is constructed, making the information gained vital. 

Upon research, it was discovered that the site is mostly made of three materials: glacial till, sand and 

gravel, with small areas of clay. These materials’ properties and locations must be considered in our 

design to highlight any engineering challenges which may need to be resolved. 

Glacial Till Deposits: 

Till, as an unsorted material, consists largely of rocks and pebbles of varying size (Britannica, 1998). It 

is subjected to soil moisture changes usually up to a depth of 0.75m causing a ‘shrink-swell’ effect. 

This can cause problems with foundations, pipes, and underground electricity cables as there can be 

unpredictable movement (Britannica, 1998). To combat the shrink-swell issues, buildings should have 

piled foundations which will solve this problem. Additionally, all foundations should be a minimum of 

1m deep as of British Standard 8004 for any structure and should be below the zone of fluctuation 

(Homebuilding and Renovating, 2020). This will eliminate the ‘shrink-swell’ hazard. Moreover, till has 

a good compressive strength but poor shear stress. It is unlikely for the surface to come under any 

significant shear stresses so this should not provide any problems.  

Clay Deposits: 

 

Clay hardly appears on the site as can be seen in figure 2.6, so it will not affect the design of the site 

particularly. However, clay is not a very strong material and is vulnerable to the ‘shrink-swell’ effect, 

the same as glacial till. This means that we will have to dig foundations deeper than 1m for all 

structures to ensure they are secure if clay is built on.  

 

Sand and Gravel Deposits: 
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Sand and gravel are the main materials that make up the base of our site, covering the majority of 

the area as seen in figure 2.7. The depth of the sand and gravel goes 1.5m below the ground until it 

reaches clay below it (WM.COULSON.LTD, 1961). This does not pose a problem since sand and gravel 

are very suitable for building on top of due to their excellent drainage (Theconstructor.org). 

 

Topography: 

 

For our site, the slope is negligible for construction since it ‘is flat’ with a ‘gentle slope’ towards the 

north-east. This slope will have a negligible effect on water movement on our site. From Newcastle 

Gateshead Surface water management plan the slope is from south to north, towards the River Tyne 

(gateshead.gov.uk, 2011). This source shows the water flow on the site and will be taken into 

consideration within the SuDS design. 

 

Bedrock Geology: 

 

Bedrock geology was important to decide how much force the ground could take, thereby restricting 

the height of the buildings. This also affects how many houses and other buildings we can produce on 

the site without putting any residents at risk due to the buildings not being properly supported which 

could lead to structural failures. 

The bedrock is made up of sandstone and mud/siltstone. The distribution is shown in figure 2.7. 

Sandstone has a compressive strength of 40-200 MPa (community.dur.uk), making it stronger than 

the mud/siltstone which has a compressive strength of 80 MPa (AGU Library, 2007), both depending 

on their composition. These rocks can hold up to three-story buildings. As of our brief, buildings will 

not exceed a three-story height so this isn’t a problem. 

 

 

 
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Bedrock Geology 

1:50000 Scale 

Grid ref: 426,536 

Green: Sandstone (high 

main) 

Grey: 

Mudstone/Siltstone 

interbedded with coal. 

 

Figure 2.7 – Bedrock geology 1:50,000 scale (GEOINDEX ONSHORE, OS 
DATA 2019) 

Superficial Deposits  

1:50000 Scale 

Grid ref: 426,536 

Green: Till 

(Devensian) 

Pink: Glacial/Fluvial 

sands/Gravel 

Orange: Clay (pelaw) 

Figure 2.6 – Superficial Deposits 1:50,000 scale (GEONINDEX 
ONSHORE OS DATA 2019) 
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2.2.2.  Mining Considerations in the Area 

 

 

 
 
Figure 2.8 shows that the north of the site is in a region with probable shallow coal mine workings. 
Figure 2.9 shows the site has proximity to the previous Colliery of Heworth (less than 600 meters). 
This implies mines from this colliery could run under the site. Both considered, a full mining inspection 
should be undertaken before any construction.  
 
 

2.2.3.  Current Land Use 

Figure 2.10 highlights that there are buildings to the east, 

connecting onto the A184 and onto St James Square leading 

off St James Road. 

They already have both water and sewage connections, which 

may be used in the new residential development, or may be 

removed.  

The properties on the site are: Peaky Grinders coffee shop 

adjoined by Peaky Finder’s hardware shop and Evans Halshaw 

Vauxhall Gateshead car dealership, main building, and 

secondary show room. 

None of these existing buildings are listed properties and so 

may be demolished if bought from the current owners. 

However, Peaky Grinder’s coffee shop could benefit the site by allowing residents to utilise its services.  

The main area of the land is not currently used for anything and has been highlighted as an area 

Gateshead Council could develop to serve a wider purpose. 

 
2.2.4.  Historic Uses of the Site 

 

The site used to be a freight depot, where trains carried goods in and out on what is now the Metro 
line for Tyne and Wear. The freight depot was demolished early in the 21st century (gateshead.gov.uk, 
2020). Of the freight depot, all that remains is a few scattered concrete platforms (gateshead.gov.uk, 
2020). From the knowledge that Newcastle had a major coal mining industry, it can be assumed that 

Figure 2.9 – 1951 mining map – Durham Mining 
Museum (DMM) 

Figure 2.8 – The Coal Authority Interactive map – OS DATA 2019 

 

Shaft 
 

Probable 

Shallow 

Coal 

Mine 

Working

s 
 

 

Probable Shallow Coal 
Mine Workings 

 

 
 

 

Figure 2.10 – Digimap OS Topography created 
using ArcMap 
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these trains may have been carrying coal and therefore, leaves the potential that the site could be 
contaminated with coal. Upon further research, it has been concluded that the site is contaminated 
with lead due to fuel heating up as it is compressed in a motor’s cylinder. Heated fuel ignites at higher 
temperatures, which causes damage to the motor. The octane rating of fuel is a measure of the fuels 
resistance to ‘knocking’ or ‘pinging’ causing ignition. Adding Tetraethyl lead to fuel allowed the fuel to 
be compressed past its ignition temperature without combusting. Fuel octane ratings were 
significantly increased meaning fuel could be compressed further and therefore more power is 
generated by the pistons in a train. The higher the compression in the cylinders a car’s motor can 
produce, the greater the power it can get out of each stroke of the piston. 
 

 
Comparisons between figures 2.11 and 2.12 shows the freight depot has not changed between the 
years of 1939-1943 so it can be assumed it was in use throughout this period. This is likely due to 
Newcastle still being used as a hub for coal mining and so there needed to be a depot to transport the 
goods to and from Newcastle. 

 Figure 2.11 – Digimap OS Topography, Freight 
depot between 1906-1939. County series 1:2500. 
MBR coordinates: (425999.0577, 562632.5562) - 
(426629.0577, 563276.3062) 

Figure 2.12 – Digimap OS Topography Freight 
depot between 1943-1993. National grid 1:1250. 
MBR coordinates: (425999.0577, 562632.5562) - 
(426629.0577, 563276.3062) 
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Due to our site having been used as a rail depot, a 
portion of the north-west is currently contaminated 
(figure 2.13). This pollution is lead and can be hazardous 
towards younger and older demographics. Therefore, 
due to the contamination in the ground being between 
150-800 mg/kg, this soil is classed as a medium 
contamination. This can be treated in a number of ways 
such as, apply 11lb. of triple super phosphate or 
concentrated super phosphate fertilizer per 100 
square feet of soil, and mix thoroughly to a depth of 
6 inches (Penn State Extension (2010)). However, if the 
access to this part of the site is restricted and 
buildings are not produced on it then it would not 
have to be treated. This means that for that part of 
the site we will avoid building houses and areas 
where children will be allowed out to play and any 
allotments as leafy green vegetables are not to be 
grown on this ground.  

 

2.3. Initial Design Criteria 

 

Our site provides a unique opportunity for advancing sustainability in a new housing development. 

The Forbidden City Franchise is committed to designing a socially, physically, and environmentally 

sustainable area. To achieve this, we have created an outline of the target we want to achieve going 

into this project from the desk research carried out. 

Planning: 

Affordable housing is a vital part of our development due to Gateshead being in the top 10% of poorest 

areas in the country. With this in mind, 40% of our housing will be affordable for families and young 

people looking for areas of quality housing, increasing social sustainability. With regard to the 

demographic we wish to attract; we will create a safe and friendly community for all ages, where 

people can feel safe walking home at night and not have to look over their shoulder. This will be 

achieved by producing well-lit and easily accessible footpaths throughout the network of houses and 

everywhere on site. The population of families is a strong consideration in the community especially 

with the proximity of Cheder Primary School, therefore, we will make 60% of housing suitable for 

families in line with the Gateshead Unitary Development Plan. 

Transport: 

Within our transport network, sustainability will be at the forefront of the design. The major way we 

would like to incorporate this is by promoting safe cycling. Gateshead and the wider Tyne and Wear 

area are very inclusive and supportive of bike networks with infrastructure already in place for it. We 

will emulate this in our site linking all the major cycle networks in the area through/onto our site. Bus 

travel is another form of sustainable transport due to its ability to carry large numbers of people. 

Currently, bus travel accounts for more than 60% of public transport journeys in the UK. Therefore, 

we would like to advocate the use of ultra-low emission busses throughout our site. These will run on 

a bus network through all the major roads and housing networks on our development with an 

Figure 2.13 – lead soil pollution (shown in red) 
of our site created on ArcMap 
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excellent links to the surrounding area. One huge advantage of this site is its proximity to the Metro 

line. Safe walking routes to Gateshead Stadium Metro station will be put in place to encourage its use. 

Energy: 

Sustainable energy is available in almost every form. We have the opportunity to use solar power 

alongside generators such as CHP engines as two sustainable options. These will be a great addition 

to our site as we aim to produce a minimum of 70% of the development’s energy demand on site, in 

line with the clients’ brief. Our housing will also provide energy reduction infrastructure such as triple-

glazing windows and many others. FCF will also educate home users as to social measures and things 

they can do to reduce their energy consumption so that they can buy into the ethos of sustainability. 

This will help us to reduce the energy demand and also allow the residents to have reduced energy 

bills. A major role for energy production will be that of solar panels and photovoltaic panels on top of 

houses allowing them to produce their own energy and cut bills down even further. 

Water: 

To ensure sustainable water usage, we will aim for level 5 and 6 standard homes with regards to the 

‘code for sustainable homes’. This means that the houses will use less than or equal to 80 l/p/day. For 

a house in our development, we will have many different water saving measures in place, such as: 

flow restrictors, greywater recycling and low flush WC’s. More of these measures are covered in 

section 2.1.3 and section 4.1.3.  These measures will help to reduce the amount of wastewater 

produced by the community. Therefore, reducing the level of treatment and use of chemicals, 

producing a more eco-friendly development.  

Finally, we researched the challenges the site will pose to our design due its’ previous uses and its’ 

current lay out. We propose to not exceed a three-storey building due to the possible presence of 

mine shafts and the bedrock the site is situated on.  

The contamination of our site is also a worry due to the lead concentration of the soil. We do not want 

to put any residents at risk and because of this we will avoid putting any green space on the 

contaminated areas and where it is unavoidable to do this, we will treat the soil accordingly and advise 

against the growing of plants for consumption in this area. 

 

3. Outline Design of the Sustainable Development 

 

The new community will be a modern example of what is currently possible with regards to 

sustainability and social attractiveness. It will provide housing in line with the requirements for Code 

6 Sustainable Homes, whilst creating an inviting community feel with green space, local businesses, 

and social opportunities. 

Currently our site is home to a couple of buildings. Regarding these buildings, we propose in keeping 

the current coffee shop called ‘Peaky Grinders’ as we recognise the positive impact this shop will have 

on our site. This shop is also a local business and will promote other small business owners in opening 

their own shops on our site in the commercial and community buildings. The ‘Evans Halshaw’ Vauxhall 

car garage which is currently situated towards the east of the site, however, will be removed since it 

does not fit the ideal profile of our site. This is also due to a matter of space for housing and green 

areas. We would rather remove this garage and have some extra space for development within the 

site. 
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In order to be sympathetic to its existing surroundings, the design of dwellings have been inspired by 

them whilst also being modern, in addition, as to not drastically affect the skyline, they have been 

limited to a maximum of three-stories.  

Our redevelopment of the Old freight depot in Gateshead uses our 100,000𝑚2 of land to allow 62 new 

two-bedroom houses, 90, three-bedroom houses, 57, four-bedroom houses and 17, five-bedroom 

houses. Meaning that there are a total 226 new houses on site. This will provide for a minimum of 820 

people to live in houses. This number is based on average of 2.5 people living in a two-bedroom, 3.5 

in a three-bedroom, 4.5 in a four-bedroom and 5.5 in a five-bedroom. In addition to this we will have 

12 new blocks of flats, three stories high. Ten of these blocks will offer one-bedroom flats and the 

other two will be two-bedroom flats. This will provide for 240 people to live in flats. In total our 

redevelopment will offer homes to at least 1,060 people and has great potential to allow new families 

to find a place to live and workers to have an easy commute to the city. Our redevelopment has a 

commercial centre towards the north west of the site containing significant parking for commuters 

and visitors. It will host 4 commercial buildings, 3 community centres, A CHP power station generating 

3050 MWh per year and a modern sports centre. This will bring a sense of community to the site and 

offer jobs to residents on site and from the wider community. 

Alongside the goal of offering new housing potential to people in the North East of the country we 

also have added around 35,000m2 of green space in the form of parks. These parks are integrated with 

dry basins and have a numerous amount of SuDS to allow for a sustainable site. The main green space 

is located along the south of the site to prevent noise pollution from the metro track to the south of 

it. We also have a dry basin in the North of the site contributing to us holding 2287𝑚3of water storage.  

The site’s effect on the existing infrastructure in the area will be minimised through; generating a 

minimum of 70% of the sites power requirements, providing storage for sufficient rainfall capacity to 

not add load to existing sewers, and offering shopping, sports and leisure opportunities within the 

site. We aim to reach our onsite sustainable power generation target through the use of solar panels 

and a low carbon, small-scale combined heat and power (CHP) biofuel engine. 

As stated in the Gateshead Council Unitary Development Plan; 60% of private housing must be suitable 

for families, that is for homes to have 3 or more bedrooms. 40% of homes also must be affordable for 

all new developments (Gateshead Council, 2015). Our planned development satisfies these 

requirements, offering 2, 3, 4 and 5-bedroom housing as well as apartments. Each house will be 

provided with wheelie bin storage and a garden (example in figure 3.2). The perimeter of the site will 

accommodate as much green space as possible, woodland and our public/commercial buildings as to 

limit the noise pollution from the A184 at the top of the site and the metro train line at the bottom of 

the site to private homes. 

Sustainability will also be addressed with regards to transport. We aim to reduce the usage of private 

combustion engine cars and instead encourage more sustainable forms of transport, such as: walking, 

cycling and electric vehicles. To achieve this, houses will be equipped with bicycle storage and car 

parking with the capability for each house to charge an electric car. 

Green space, wide footpaths and no through traffic all accumulate to encourage residents to walk 

rather than use cars. Public transport will be convenient for residents with the Gateshead Stadium 

Metro just south of the site and a bus route within the site.  

Water has been a major consideration within our design. Rainwater run-off has been minimised 

through the use of natural flood management in the form of swales, dry basins and bioretention zones.  

Our site has a very shallow slope towards the north/north east area and as a result of this, our direct 
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runoff storage features are focused here. We also aim to encourage future residents to be conscious 

of the potable water they consume with water saving measures and water meters. 
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The development will have a strong sense of community, due to the amenities provided on the site. 

There will be a sports centre (inclusive of a gym and swimming pool), community centre, and 

commercial buildings available for small local businesses to rent. Open grass is available for children 

to play on, as well as woodland and ponds on the east of the site away from contaminated areas. 

Our development will be home to several accessible buildings for the elderly and anyone who requires 

special access. This will total to 10% of the homes and these will include things such as: access ramps, 

rails along walkways and the opportunity for an internal stair lifts to be installed up any stairs. These 

buildings will be located close to public services such as the community centre and bus stops. We 

believe that these accessible buildings provide a vital heart to the community as we do not want to be 

exclusive as to who will be able to live on our site. 

Inside of the commercial park we will reserve one of the buildings to contain a pub/restaurant to 

contribute to the homage of the site. This will not only encourage those on site to use it but also those 

off-site who may have wider connections to the previous uses. Thus, helps the site fit into the local 

community increasing social sustainability.  

Figure 3.2 shows houses which have been designed with two main aspects inspiring the design: 

sustainability alongside an aesthetics. The main sustainability aspects included are the large windows 

to maximise indoor natural light. This discourages the use of electrical lighting to reduce energy 

demand. Natural lighting is also good for mental well-being. Different roof designs with integrated 

solar panels which can be faced in either of four directions to capture maximum sunlight depending 

on the orientation of the house.  Driveways run right up to the house so that electric charging facilities 

can be easily accessed, and adequate bike storage is in place to promote cycling as a sustainable mean 

of transport. 

 

Figure 3.2 – example 3-bedroom east facing house design drawn on SketchUp 
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4. Water 

4.1. Domestic and Commercial Water Network 

 

4.1.1.  Potable Water  

 

Northumbrian Water will provide the necessary potable water to our site. They state within their 

policy that they will install the pipes necessary for our development; and in exchange our residents 

will use them for their water supply (Northumbrian Water Group, n.d.). This is beneficial to us and to 

Northumbrian Water as we do not have to pay for pipe installation, and they will have a large cohort 

of new customers. This benefits them as a local business promoting the wider benefits of our 

development.  

Figure 4.1 – proposed fresh-water pipe network created on ArcMap 
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4.1.2.  Wastewater Network 

 

To allow for wastewater to be transported off the site we need to install a new pipe network (shown 

in figure 4.2) to connect to the old existing pipes: shown in red. These existing pipes are linked to the 

surrounding pipe network, managed by Northumbrian Water. To allow for a more sustainable 

wastewater network, we will remove the existing wastewater pipe running through the east of the 

site. This will allow us to create a new, more sustainable wastewater pipe system which will utilise 

new pipe technology to also ensure that it will be economically sustainable. These new designs 

include: 

• Gravity pipes, which are laid at a gradient to ensure the pipes are self-cleaning and have 

hugely reduced pumping cost.  

• Pipes will follow a road network mostly to allow for easy maintenance resulting in minimal 

disturbance to residents when problems occur. 

Removing the old wastewater pipe also allows for a more space-efficient development design of 

housing since it would not be possible to build over existing water mains.  

 

4.1.3.  Water Saving Measures 

Physical Water Saving Measures: 

Within households, many water saving measures will be installed to reduce the daily water demand. 

These include the below along with measures listed in section 2.1.3: 

- Air entrainment shower heads – combination of air and water under pressure give a powerful 

shower with less water usage (The NBS, March 2017).  

Figure 4.2 – proposed waste-water pipe network 
created on ArcMap 
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- Spray taps – Can reduce a tap’s water consumption from 15 to 6 litres/minute 

(SaveWaterSaveMoney, 2020). 

- Dual Flush Systems – They allow the user to have a choice on flushing types depending on 

what is needed. Therefore, reducing the water usage. 

- Waterless urinals – In all community facilities, for example: The Sports Complex.  

- Greywater Recycling – Underground filters installed during construction for water to be used 

in flushing toilets and external hosepipes.  

Greywater Recycling will play a key role in our water reduction scheme. Under every driveway, we will 

install cleaning tank so that suitable water can be stored and cleaned at the house. This water will 

then be used for toilet flushing and hosepipes. We believe this is a great step forwards due to the 

water it saves and energy it saves by cleaning water on site. 

Rainwater harvesting was decided against since the annual rainfall in Newcastle Upon Tyne is only 

652mm (Weather and Climate, n.d.) therefore, the technology would not be worth investing in, as 

resources can be used more effectively elsewhere on site, for example, greywater recycling. 

Social Water Saving Measures: 

In order to further reduce water usage, we plan to educate residents as to the benefits of saving water; 

both economically and environmentally, and how they can individually contribute to this. If residents 

are more conscious of their water usage, they are more likely to take their own steps to saving water 

such as taking shorter showers and leaving taps running for minimal time. Water meters will be put in 

place to make people aware of how much water they are using to encourage them to use less, in a 

sensible manner. The same will be done for energy (section 5.3.2). 

All the water saving measures within this section not only reduce the demand but also reduce the 

discharge off the site minimising extra strain on external sewer systems. The main measure which will 

reduce this is greywater recycling.  

 

4.1.4.  Domestic Water Demand 

With the physical and social water saving measures in place detailed in section 4.1.3 it is justified to 

assume level 5 and 6 for ‘a code for sustainable homes’ (figure 2.1) will be achieved indicating a 

personal water usage of 80 litres per day.  

1000 (𝑝𝑒𝑜𝑝𝑙𝑒) × 80 (𝑙𝑖𝑡𝑟𝑒𝑠 𝑝𝑒𝑟 𝑝𝑒𝑟𝑠𝑜𝑛 𝑝𝑒𝑟 𝑑𝑎𝑦) = 80000 (𝑙𝑖𝑡𝑟𝑒𝑠 𝑝𝑒𝑟 𝑑𝑎𝑦) 

This water will be paid for by residents for the water their home consumes directly from Northumbrian 

Water who will have the capacity to cope with this extra demand.  

 

4.2. Sustainable Drainage Systems (SuDS) 

 

4.2.1.  Required Storage Capacity 

Our site has a calculated impermeable area of 35180𝑚2 from the housing, community facilities, road 

networks, shops, and carparks. This value excludes green roofs on most flat roofed buildings (mainly 

those not on housing).  
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Our site is required to store a 1:140-year storm event, which is equivalent to 0.065m of rain falling in 

6 hours.  

𝑊𝑎𝑡𝑒𝑟 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑓𝑜𝑟 𝑠𝑡𝑜𝑟𝑎𝑔𝑒 = 𝐼𝑚𝑝𝑒𝑟𝑚𝑒𝑎𝑏𝑙𝑒 𝐴𝑟𝑒𝑎 × 𝐴𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑟𝑎𝑖𝑛𝑓𝑎𝑙𝑙 

= 35180 (𝑚2) × 0.065 (𝑚)  

= 2287 𝑚3 

4.2.2.  SuDS Network on Site 

• Dry Basins: 

- Dimensions: All 1.5m deep – this is so that they can still be enjoyed when not filled with 

water. Gently sloping sides so that they can be walked in (this can be noticed in figures 

4.4/4.5). They can hold 2819𝑚3 in total at full capacity. They are located at the bottom of 

the slope of the site, as highlighted in topography research (section 2.2.1) 

• Bioretention zones network: 

- Many throughout the site. They connect in networks leading into the dry basins flowing 

naturally to the north with the slope of the site. 

• Swales: Multiple swales storing and directing water to dry basins. The sum of their surface 

areas is 781𝑚2.  

Figure 4.3 – proposed SuDS network created on ArcMap 

 

Figure 4.4 – example empty dry basin Figure 4.5 – example partially full dry basin 
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The combined SuDS network gives the site a minimum storage of 3000 𝑚3 of rain water storage after 

an estimation of water stored in the swales and bioretention zones has been added to the calculated 

storage in the dry basins. This is enough to hold a 1:140-year storm event. 

Reasons for the capacity being larger than required: 

- Appreciation for water taking time to run through the site so it can be stored on the way 

not just in the large dry basins at the bottom of the slope. 

- Accounts for extra runoff if open spaces/green spaces are saturated, perhaps due to 

prolonged winter rainfall. This extra runoff can be stored in the SuDS network. 

- Having extra SuDS only provides more green space promoting mental well-being and 

outdoor activity. 

 

4.2.3.  Discharge of Stored Water off the Site 

• Our aim is to store as much water as possible on site therefore reducing the effect of large 

downfall of rain on the surrounding area 

• Pipes will be put in place to act as an overflow for the SuDS and ponds.  

• There will also be drains at the lowest point of the site. 

• Pipes are built in under roads mainly to allow for easy access for maintenance.  

• Our water pipes will be gravity driven meaning they are laid at a gradient which ensures they 

will be kept clean and reduces pumping costs.    

Figure 4.6 - This map shows how the water collected 
on site is discharged off the site into the surrounding 

water network.  
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The River Tyne is roughly 565m (Google Maps, 2020) away at its closest point. Stored water on the 

North of the site will flow in a new pipe network initially north along Albany Road then following the 

same road north-east to drain into the River Tyne. 

 

4.2.4.  Ecological Benefits and Construction Materials 

Most SuDS provide green space and further infrastructure such as bird boxes will be added to 

encourage more wildlife. Retention ponds will provide habitats for fish and ducks increasing 

biodiversity on the site and providing activities for people to observe/feed them.  

All SuDS are less than 1.5m deep and have gently sloping sides. This is so that they can be used for 

walking in for the majority of the time when they are not full of water, and for safety reasons.  

SuDS are built with materials of minimum carbon content with them being mostly natural: 

- Swales are completely natural. 

- Bioretention zones are built with concrete/wood and are filled with plants, grass, and 

gravel.  

- Green roofs have a wooden frame and contain purely plants and wildlife.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.7 – Bioretention zones outside the sports centre made 
of wood – water flows into these off impermeable surfaces such 

as the road. 

Figure 4.8 – Example swale 
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5. Energy Provision 

 

5.1. Energy Demand 

 

5.1.1.  Choice of Energy Sources 

As a company we have decided to use solely electricity in our development. The primary reason for 

this is due to the installation and maintenance of gas lines, which in our view, would be unnecessary. 

During research we discovered that electricity will be carbon-neutral by 2050 (ICAX, 2019). Therefore, 

the sustainability of both gas and electricity will be the same. However, the gas lines will use a lot of 

carbon emissions being installed and maintained. So it was concluded that CHP and solar panels were 

the most convenient and sustainable option. 

 

5.1.2.  Domestic Demand 

Electrical Domestic Demand: 

From figure 2.2, we can assume that the average annual consumption per person is 2600kWh with 

additional electrical heating. With 1000 people on the site, the domestic energy requirement would 

be 2600MWh. 

Each home is provided with the capability to charge an electric car since they are built for the future. 

Under the following considerations/assumptions: 

- 6580 miles per year per car (National Travel Survey, 2017). 

- 3.5 miles per kWh of electricity used (EDF energy). 

- Each home assumed to have 1 electric car. 

 
6580 (𝑚𝑖𝑙𝑒𝑠) 

3.5 (𝑚𝑖𝑙𝑒𝑠 / 𝑘𝑊ℎ)
 × 300 (ℎ𝑜𝑚𝑒𝑠) = 564000 𝑘𝑊ℎ = 564𝑀𝑊ℎ 

 

Total domestic demand: 564 + 2600 = 3164 MWh 

 

Thermal/Heating Domestic Demand: 

Assume a medium user for heating of 13500 kWh (The Green Age, 2015) per household per year and 

300 homes on site: 

13500 × 300 = 4050000 𝑘𝑊ℎ = 4050 𝑀𝑊ℎ 

 

5.1.3.  Commercial Demand 

From figure 2.3 based on Bionics Guide to businesses essentials, we can conclude the following energy 

requirements for each business size annually: 

- Micro Business: 5,000-15,000 kWh 

- Small Business: 15,000-25,000 kWh 

- Medium Business: 30,000-50,000 kWh 
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With 4 commercial buildings, 3 community centres, a sports complex (all 3 story) and the existing 

Peaky Grinders Coffee shop; the development will contain the following businesses: 

- 5 micro businesses (coffee shop and community centres) [= 5 x 10,000] 

- 5 small businesses (commercial facilities) [= 5 x 20,000] 

- 1 medium business (sports complex) [= 1 x 40,000] 

From this the total commercial energy demand can be calculated as: 190,000 kWh = 190 MWh 

5.1.4.  Total Demand 

Sum of commercial electrical and domestic electric demand: 

3164 + 190 = 3346 𝑀𝑊ℎ 

 

5.2. Energy Provision/Supply 

 

With an electrical demand of 3346MWh, minimum of 70% of this must be generated on site equating 

to 2342MWh. However, we want to try and keep the site entirely sustainable by providing all of our 

energy on site. 

5.2.1.  Solar Panels 

In the North-East, typically, houses fitted with photovoltaic panels on south facing roofs can be 

expected to produce 2,850 kWh annually (YES Energy Solutions, 2020). With 240 houses on the site, 

684MWh will be produced through photovoltaic solar panels on houses with roofs all orientated in 

the south direction.  

 

5.2.2.  CHP Plant 

CHP is an incredibly efficient energy and heat generation method where heat is captured and utilised 

as a bi product of electricity instead of becoming a waste product like it is in most power generation 

methods. By power and heat being generated together, carbon emissions are reduced by up to 30% 

and an overall efficiency of at least 80% is normally achieved. CHP programmes are part of a 

government initiative by the department for Business, Energy & Industrial Strategy (BEIS) since they 

are one of the leading methods in producing green power (CHP gov.uk, 2013). 

The heat captured from a combined heat and power engine during the production of electricity can 

be used to heat water. This hot water can be distributed to houses through a network of pipes to heat 

homes, (ICAX, n.d.). However, as (ICAX, n.d.) states, transmitting water these higher temperatures 

requires extremely well insulated pipes to avoid large amounts of heat loss. As a result of this it can 

often be more viable to distribute water at a lower temperature. Buildings would need to be well 

insulated or make use of underfloor heating to benefit most from these lower distribution 

temperatures. 

To further the effectiveness of a CHP engine, thermal energy can be stored in water cylinders, (ICAX, 

n.d.). Heat can be stored at night when the price of electricity is typically lower, and then used during 

the day or when our other methods of onsite power generation are less effective. 
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We have decided to use a CG400S-BG, which is a biogas combined heat and power unit produced by 

POWERInk UK and sold by NewEnCo. The unit will take up a footprint of 12 𝑚2 and is 2.5m high. For 

this CHP plant, thermal energy is generated by a biomass boiler, this thermal energy in the form of 

steam, drives a turbine generating electricity to be distributed on the site. The excess thermal energy 

(heat) is then distributed locally throughout the development to heat homes in the form of hot water.  

The CHP has an electrical power of 400kW and a heating power of 528kW (POWERInk,2020). This is a 

biogas CHP and was chosen since it has an impressive efficiency of 88.4% and has the capacity to fully 

cover our site and beyond aiming to benefit not only this site, but the wider community in Gateshead. 

• Electrical yearly output: 400 (𝑘𝑊ℎ) × [24 × 365] (ℎ𝑜𝑢𝑟𝑠) = 3504000 kWh = 3050 MWh 

• Thermal yearly output: 528 (kWh) × [24 × 365] (ℎ𝑜𝑢𝑟𝑠) = 4625280 kWh = 4625 MWh 

Therefore, both total electrical and heating demand is covered on site in surplus.  

With the solar panels and CHP, a total of 3734MWh of electricity is generated exceeding the 

requirement of 3346MWh by 338MWh. This extra electrical energy can be used for other demands 

such as local street lighting and water pumping. The extra electricity generated will also cover for poor 

weather conditions resulting is a lower electrical output from the solar panels.  

The CHP is located on the very western point of the site which can be seen in figure 3.1. This is so that 

we do not need a gas main running throughout the site since these are difficult to maintain which 

could increase disturbance to residents and site users.  

A biogas supply from ‘Wardley Biogas Plant’ located on Follingsby Lane, approximately 5.5km south 

east of the site. Wardley Biogas Plant receives food waste from the North-East and uses this to 

produce biogas which they sell to the national grid. However, this could be distributed locally directly 

to our site. This would require a pipeline being put in place connecting Follingsby Lane to our 

development. The Biogas plant, soon to open, can supply 5000 properties (GAP GROUP,2020) so easily 

has the capacity to supply our site of 300 homes connecting it to the CG400S-BG combined heat and 

power plant. 

 

5.3. Demand Reduction Measures 

 

5.3.1.  Physical Measures 

 

Physical measures to save energy are mainly achieved through building design: 

- All buildings will have large windows and open plan rooms to maximise natural light inside 

reducing energy demand on internal lighting. (Can be seen in figures 5.1 and 5.2)  

- Houses designed to meet requirements of ‘Code 6 For Sustainable Homes’ as referred to 

in the literature review section 2.1.4 

- Energy meters in homes to make users aware of their consumption and ways to reduce it. 
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- Provide insulation in all walls and roofs to stop heat escaping out of the house. This will 

allow the bills to be decreased for the residents. 

 

5.3.2.  Social Measures 

FCF plan to make people aware of how much energy they are using and ways to reduce it so they can 

contribute to the FCF targets of reduction in energy demand as in the sustainability statement. The 

same as will be done with regards to reducing water demand (section 4.1.3).  

 

6. Transport Provision 

 

6.1. Public Transport 

 

6.1.1.  Integration  

To cope with the increased demand of an extra 1,000 residents into the Gateshead area, when 

constructing a new housing estate, you must consider how these people will navigate around the city. 

We cannot expect the existing transport networks to cope with the extra demand without introducing 

new methods of transport or upgrading efficiency of existing routes. Furthermore, in order to avoid a 

‘ghost town’ or ‘clone town’, transport ensures to add a sense of character and community to the 

housing estate. For example, allowing residents to build relationships with neighbours on train 

commutes, or school bus journeys, ensuring the development feels part of the wider community, not 

just an add-on. 

 

6.1.2.  International Considerations 

On a global scale, ensuring we consider sustainable modes of transport, means we are helping 

contribute towards goals such as the UN Sustainable Development Goals (2015). Goal 13 discusses 

taking action to combat climate change. By introducing efficient transport, such as electric buses and 

designated cycling routes, we are reducing the number of people using their cars, thus reducing their 

carbon footprints’. Goal 11 is to make cities and communities safe, inclusive, and sustainable. 

Provision of transport ensures everyone has access to surrounding areas of Tyne and Wear, especially 

into central Gateshead and Newcastle city centre, where many jobs and schools are located. We also 

looked at the ‘Reducing UK emissions’ 2018 report from the Committee on Climate Change, where 

one of the goals was to ‘ensure adequate charging infrastructure for electric cars. We have chosen to 

Figure 5.1 – view of houses designed with large windows for 
sustainability drawn on SketchUp 

Figure 5.2 – rear view of houses with large window 
designs unclosing French doors to promote natural light.  
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provide electric car charging facilities on every home of the development, as an incentive for transition 

from petrol/diesel to electric/hybrid vehicles. 

6.2. The Metro 

 

6.2.1.  Existing Metro Network 

The metro runs on the south-west edge of the site and the nearest current station is ‘Gateshead 

Stadium’ and is a maximum walk of 10 minutes from the furthest point on the site. Metro trains run 

every 12 minutes from here on weekdays and Saturdays, they then run every 15 minutes on Sundays 

and in the evenings (Nexus.org, 2020). Location of ‘Gateshead Stadium’ within the metro network can 

be seen in figure 6.1. 

From this stop, the travel time to Newcastle city centre stop Monument is 6 minutes. This existing line 

also allows quick access to Newcastle Central train station and Newcastle International Airport in 4 

minutes and 31 minutes, respectively (Nexus.org, 2020). 

The metro trains have a capacity of 64 seated and 188 standing. This is due to increase (section 6.2.2.). 

 

 

 

 

 

 

 

 

 

 

 

 

 

6.2.2.  Existing External Plans to Upgrade the Metro Network 

Stadler are set to supply and maintain a new fleet of 
trains for the Tyne and Wear Metro.  

This upgrade is due for delivery between 2022-2024. 

New trains will be built to standards to enable 
operation on national rail tracks, for example, routes 
to Sunderland and South Hylton. 

 

 
Figure 6.2 - New train design 

Figure 6.1 - Metro travel map - Nexus.org 
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The new trains have 30% reduced power consumption. This proves there is wider efforts to improve 

sustainability in the local area of Tyne and Wear. 

With this upgrade, train capacity will increase to 600 passengers, including 4 wheelchair spaces 

(Railway gazette, 2020). 

6.2.3.  Extra Demand on the Metro from our Site 

The new fleet of trains capacity of 600 people should comfortably cope with the extra demand the 

residents of our site will put on the service. The planned upgrades are not due to be completed until 

2024. Part of our responsibility would be to increase frequency of existing metros during peak times 

until the new trains are introduced, for example, during rush hours and school finishing times.  

It would, be unnecessary to introduce a new metro station, as the site is already well linked with a 

short walk to Gateshead Stadium station. A new station would take considerable planning and 

investment from the council. This funding would be better off used for alternative travel methods, 

such as upgrading cycling lanes or busses. Gateshead Stadium station would not need to be upgraded 

since it was recently refurbished in 2015 and would have the required capacity to deal with the extra 

demand. 

6.3. Connecting to Local Bus Services 

 

Since Gateshead and Newcastle already has an 

efficient bus sevice there are good links surrounding 

the site, for example, adjacent to Gateshead 

International Stadium (west) and near Gateshead 

Metro Station (south). Current services into 

Newcastle town centre run every 4mins (approx.), on 

average taking 30 minutes. Bus routes include the 

Q2, 56, 57 and 58 from Old Durham Road (N) stop.  

To increase accessibility for residents of the estate, it 

would be necessary to add a bus stop inside of our 

site. For example, along the north-west road. This 

will allow for residents to have an access to the bus 

network without having to leave the site. There is 

possibility to expand this route but we don’t believe 

that is necessary at this point. 

Figure 6.3 - existing bus stops surrounding the site 
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Figure 6.4 demonstrates the design of new 

bus stops on the site. Bus stops will be 

indented to allow passing traffic to pass 

safely, and to avoid congestion, particularly 

at busy times. 

A simple bus stop design was chosen to 

complement the existing bus stops and 

ensure maximum integration. This makes it 

easier for both passengers and drivers to 

adapt to the new route. 

 

 

Figure 6.5 demonstrates some consideration 

of other bus stop designs which were rejected. 

Due to the road likely having a high volume of 

cars passing through, a bus stop on the road 

would increase congestion greatly and risk of 

accidents, especially with cyclists. This led to 

the decision of on road stop designs being 

rejected. 

 

 

6.4. Traffic Movement Network 

 

Throughout the site we will implement lots of traffic calming measures. 

Zebra/Pelican crossings: 
Due to the nature of the site being primarily residential housing, we expect families to be the 

predominant buyers. Ensuring people, especially school children, have safe ways to cross the roads 

during rush hours is important. They should be provided where there is a concentrated crossing 

movement e.g. walking routes to Gateshead Stadium metro or nearby bus stops. 

Parking restrictions: 
All properties will have a driveway to house one car. Other cars can be parked in the designated car 

park to the north of the site as well as on the road in front of houses. The car park will allow parking 

for visitors, so nearby roads will not be compromised as a result of the additional 1000 residents to 

the area. On the main roads running through the site there will be double yellow lines to avoid any 

temporary stopping, and keep traffic flowing. 

Speed bumps: 
To encourage drivers to comply with the speed limit of 30mph throughout the larger roads on site. 

However, we must consider the bus routes running through the site. In order not to compromise the 

efficiency, comfort or condition of the busses, flat top speed bumps have been proven to be the most 

effective.  

Figure 6.5 – alternative, however, rejected bus stop design 

Figure 6.4 – Bus stop design, sports complex drawn on SketchUp 
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Anti-terrorism: 
Modern traffic calming measures can be multi-use, increasing the safety of the site. This could be 

considered a priority in this urban site due to the concentrated housing and proximity to Gateshead 

stadium. This could include bollards on the road-edge of pavements or pedestrianised areas of the 

site, for example near the community centre etc.  

 

Traffic network key points: 

- 2 entrances onto the site 

- 2 exits off the site 

- Exits onto main, dual carriageway road 

allowing traffic to move away from the site quickly 

- Entrances from either side 

- No exit onto St. James, Road – a small narrow 

road compared to the A184. 

Figure 6.6 demonstrates the considerations into the 

traffic network on site. The red arrows show the 

allowed direction of movement on that road. The 

major one-way system was chosen to allow safe, 

continuous traffic flow through the site along with 

other reasons.  

 

Congestion considerations 

St. James Road, which runs down the eastern side of the site is a small, narrow road. Having traffic 

moving on and off the site from this road would create unsafe congestion. However, only having traffic 

moving onto the site hear would reduce the volume of traffic using it the small, narrow road. This 

directs traffic to leave the site at the other two junctions which join a much larger road with the 

infrastructure to deal with the extra traffic. 

The central, northern junction has proximity to two existing traffic light road junctions. Adding a third 

where traffic can leave the A184 onto the site would increase congestion along the road leading to 

risks of accidents. However, only having traffic joining the A184 here and not turning off it, would 

reduce this problem.  

The western road runs through the commercial area of the site from the A184. Having a one-way road 

here would not be suitable due to the volume of traffic on the road. The two-way junction allows 

Figure 6.6 – Proposed traffic movement network on the 
main road through the settlement. 

 = existing road networks 

= direction of flow of traffic on that road 

      = road traffic light junction 

    = pedestrian/cycling crossing with traffic lights 
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commuters and goods vehicles from off site to enter and leave without driving past housing areas and 

going into the centre of the site. This contributes so a safer environment for residents. 

Security Considerations 

Studies show that having one-way streets and cul-de-sacs around housing considerably reduce 

criminal activity (Secured by Design, 2019). This is because the access from criminals is severely 

limited. For example, for any criminal activity on the street in the most south-eastern part of the site, 

the criminals would have to travel through the whole site to escape, they could not return straight 

onto St. James, Road. They would have to travel north onto the A184. 

 

6.5. Cycling Network 

 

6.5.1.  Existing Cycling Network 

Information about the cycling network: 

• Single cycling carriageways on a separate cycling lane through the site on the main road 

(shown in figure 6.9) 

• 11-minute cycle journey to Newcastle City Centre via dedicated cycling routes and cycling 

friendly roads (Google Maps, 2020) 

• Easy cycling access to Newcastle City Centre, Gateshead Town Centre and Heworth. 

 

Figure 6.7 - Existing cycling network – OS Cycling maps 

---- = Dedicated Cycling Lane          

---- = Cycling friendly Road 
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6.5.2.  Cycling Network Plans  

The new cycling network connects the whole site to the existing one providing safe cycling access to 

Gateshead, Newcastle and Heworth. The dedicated cycling lanes are a separate carriageway with 

cycling travel in either direction, shown in figure 6.9. Cycling friendly roads have a cycle lane on either 

side of the road as part of the road carriageway.  

6.5.3.  Cycle lane design 

 

 

 

 

 

 

 

 

Cycle lane design inspirations: 

• To make the network integrate with the local community one, a very similar design has been 

used as already in Newcastle and Gateshead (figure 6.10). 

• Very safe design - provides a lane for each direction and is separated from the road. 

Figure 6.8 – Proposed cycling network layout connecting to the local network – OS Cycling Maps 

Figure 6.9 – dedicated cycle lane running through the site past the Sports Complex – drawn using SketchUp 
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• Design has been very successful in Newcastle with excellent links into road and pedestrian 

crossings (figure 6.11) promoting safe cycling.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6.11 – existing cycling crossing on John Dobson Street, 
Newcastle Upon-Tyne. (26 St. Mary’s Place, Google Maps, 2020) Figure 6.10 – Existing cycling lane on John Dobson Street, 

Newcastle Upon-Tyne – SkyScraperCity, 2018 
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6.6. Walking Considerations Throughout the Site 

 

We considered the patterns of people walking through our site for the safety of the pedestrians, as 

well as locations of bus stops etc.  

In figure 6.12 the width of the arrows indicates the relative volume of pedestrians moving through 

the site. These are predictions based on nearby transport and amenities, which are likely to alter 

throughout the day/year. For example, increased volume of pedestrians using the metro for their 

commute, so increased volume during weekday mornings and evenings. However, a rough estimate 

allowed us to locate new bus stops, and designated pedestrian areas etc. 

The area of least pedestrian movement is likely to be at the north of the site as there are few 

transport links in that direction. The movement is likely to be only residents of the site, heading in 

the direction of the community/sports centre. This contrasts with the main movement of residents 

out of the site by foot in the south towards bus stops and the metro station.  

 

 

 

Figure 6.12 – predicted walking routes through the site created on ArcMap 
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7. Other Elements of the Sustainable Development 

 

We aim to promote an ethos of sustainability in our development within the community so that the 

people living there will want to make a difference. Our first way of developing this is through education 

to the residents and the community about sustainable living. This will cover all elements of 

sustainability from the basics such as recycling, up to providing detailed information about the best 

way to look after the houses and minimise heat and power usage. Furthermore, this will include 

information on how to retain the houses' original sustainability from when they were built. 

Another way of promoting a sustainable mentality on our site is through the use of electric cars. We 

are going to promote this by including multiple electric car charging points in each car park. 

Additionally, there will be the hardware installed for each home to charge an electric car parked on 

the driveway. This extra energy being accounted for in the calculated energy demand for the 

development (section 5.1.2). 

 

 

 

 

 

System’s like those in figures 7.1-7.2 are not only easy to install on a development but also have a 

positive effect on the environment as fewer fossil fuels will be used for fuels in cars. Thus, contributing 

to FCF’s ambition of creating the most sustainable development in the North-East.  

Moreover, to protect the environment and reduce visual pollution, recycling bins will be around all 

the public areas such as the community centres and facilities, parks, and bus stops. FCF will promote 

the use of these bins by encouraging residents, via education to support the FCF ethos of sustainability. 

Consequently, this will help local residents as a regular part of daily routine to recycle waste. 

 

Figure 7.3 – Example recycling bins that will be throughout the site from (Elements Of Living, 2020)) 

Figure 7.2 – example household electric car charging 
system (INHABITAT, 2016) 

Figure 7.1 – Community electric car charging – (PEW, 2017) 
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8. Conclusion 

 

Throughout this report we have uniquely addressed numerous challenges which have been 

encountered. We have made best efforts to come up with unique, engineering solutions with 

sustainability at the fore front our thinking. These solutions are innovative and creative, allowing for 

a sustainable development to be thoroughly planned in the heart of the Gateshead community. Our 

design has allowed for different initiatives; water management, affordable housing, and energy 

production to name only a few. The Forbidden City Franchise is proud to propose this design to our 

client, Gateshead Council, as a worthwhile solution for a sustainable development on land that was 

completely unused.  

This development will be the most sustainable community in the North-East of England. This is what 

makes our design special. We have identified different sustainability criteria and achieved a solution 

to them in exciting and innovative ways.  

As a company, we strive for technology which advances the global engineering industry as well as 

promoting the use of sustainable productions. We hope that our development can meet all of these 

goals alongside producing a diverse and safe community for our new residents to call their home. 
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