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High Speed Connections were challenged to investigate the possibilities of constructing a high-speed rail line from 

Chester-Le-Street to Morpeth with the intention of being fully compliant with HS2 standards.  

There were a number of key issues that stood in the way of devising this project. With the target journey time of 30 

minutes from interchange to city centre, the rail line would have to pass through or circumnavigate several dense 

metropolitan areas which would naturally cause conflicting public opinions. As with other proposed HS2 lines, the most 

sensitive aspect of this proposed rail line would be the impact upon the natural environment. These were therefore key 

considerations that were at the forefront of the planning of this project.   

The devised route travels to the west of Newcastle City Centre, with an interchange site located by the MetroCentre. 

The relatively flat alignment of the route utilises large arc radii to keep the path as direct as possible. Public opinion is a 

priority, and the proposed route avoids demolition of any properties and minimises impact of audio, visual and air 

pollution on all existing properties. Furthermore, no damage is imposed to protected habitats, heritage sites, or historical 

sites. 

To enable smooth integration with existing infrastructure, a modern yet simple pedestrian footbridge will be constructed 

to connect the interchange site to the MetroCentre. This will provide passengers with a variety of transport links whilst 

acting as an additional attraction to the site. 

A maintenance facility located in Ponteland, in the northern section of the route, will enhance the efficiency at which 

the service can operate. The layout of the facility has been carefully considered to ensure trains are regularly cleaned 

and inspected, and that any required maintenance can be carried out as quickly as possible. 

A green travel plan has been formulated to promote sustainable usage of the network, incorporating existing 

government policies whilst preparing for future innovation. The plan utilises modern technology to encourage 

passengers to make use of the provided eco-friendly facilities and infrastructure. 

When undertaking such large-scale construction projects, the impact on natural processes must be considered. The 

water survey accounts for a range of potential problems, such as increased flood risk and sediment issues and how these 

can be mitigated. 

This report details how all adversities can be overcome to provide an innovative and sustainable method of transport to 

reconnect the north east.  

 

 

High Speed Connections had the opportunity to design a highspeed railway between Chester-Le-

Street and Morpeth, which also required an interchange less than 30 minutes travel time from 

Monument. Engineers are faced with many challenges, being innovative and providing sustainable 

solutions are essential if we are to deliver successful major infrastructure projects. Our aim is to 

improve the connectivity between the north east and the rest of the country so that the region 

will have the opportunity to regain its economic position and improve the prosperity of the people 

who live there. 

Executive Summary 

Introduction 
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Plan Showing any Land Features Affected: 

Earthworks: 

Section 1: E1 -E6  C1 – C6 

All Embankments 69,941 m2 

All cuttings 1,439,828 m2 

Excavate, transport, lay and compact 69,941 m2 

Excavate and transport to waste tip 1,369,887 m2 

Import lay and compact material 0 m2 

Start Chainage 1,000 m 

End Chainage  38,509 m 

Scheme Length 37.509m 
 

Section 2: E7 – E9  

All Embankments 61,275 m2 

All cuttings 0 m2 

Excavate, transport, lay and compact 0m2 

Excavate and transport to waste tip 0 m2 

Import lay and compact material 61,275 m2 

Start Chainage 1,000 m 

End Chainage  38,509 m 

Scheme Length 37.509 km 

 

Route Alignment 
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- Design Speed 300kph 

- Minimum arc radius 4050m  (HS2, 2021) 

 

  

 

Plan of Land Features Affected: 

Horizontal Alignment Route:  

 

Route Alignment 
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Horizontal Alignment: 

Vertical  Alignment: 

Route Alignment 
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• Minimum arc radius used for 300kph design speed = 4050m 

• Design Speed 300kph 

Location: 

The location of our bridge is placed at the interchange site allowing us to have a simple link to the existing retail 

shopping centre, The MetroCentre. We designed the footbridge to allow for minimal demolition to existing 

transport networks and infrastructure. The footbridge will span across our tracks and an existing ring road around 

the metro centre. Due to this our bridge design would need to be of significant length, therefore, we analysed 

different structures which would enable us to fulfil this.  

(Google Maps, 2021)  

Route Alignment 

Structural Design 
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Bridge Design with calculations: 

 

 

Safety Factor 1.5 

Width  4 (𝑚) 

Length 70 (𝑚) 

Height of tower from the deck 20 (𝑚) 

Uniformly Distributed Load 
4 (𝑘𝑃𝑎) × 4 (𝑚) = 16 (

𝑘𝑁

𝑚
) 

Safety Loading 
16 (

𝑘𝑁

𝑚
) × 1.5 = 24 (

𝑘𝑁

𝑚
) 

Each column takes half the loading of the deck therefore looking in 2D the cables will take 12 (kN/m) 

 

Section 1: 

 

 
 

𝐹 = 𝑈𝐷𝐿 (
𝑘𝑁

𝑚
) × 𝐿𝑒𝑛𝑔𝑡ℎ (𝑚) 

 

𝐹 = 12 (
𝑘𝑁

𝑚
) × 10(𝑚) = 120 (𝑘𝑁) 

 

𝐹𝑜𝑟𝑐𝑒 𝑖𝑛 𝑡ℎ𝑒 𝑐𝑎𝑏𝑙𝑒 = 𝐹 (𝑘𝑁) ÷ sin(𝜃) 
 

𝐹𝑜𝑐𝑒 𝑖𝑛 𝑡ℎ𝑒 𝑐𝑎𝑏𝑙𝑒 = 120 (𝑘𝑁) ÷ sin(63.4°) 
= 134.2 (𝑘𝑁)  (𝑇) 

Section 2: 

 

𝐹 = 𝑈𝐷𝐿 (
𝑘𝑁

𝑚
) × 𝐿𝑒𝑛𝑔𝑡ℎ (𝑚) 

 

𝐹 = 12 (
𝑘𝑁

𝑚
) × 10 (𝑚) = 120 (𝑘𝑁) 

 
𝐹𝑜𝑟𝑐𝑒 𝑖𝑛 𝑡ℎ𝑒 𝑐𝑎𝑏𝑙𝑒 = 𝐹 (𝑘𝑁) ÷ sin(𝜃) 

 
𝐹𝑜𝑟𝑐𝑒 𝑖𝑛 𝑡ℎ𝑒 𝑐𝑎𝑏𝑙𝑒 = 120 (𝑘𝑁) ÷ sin(45) 

= 169.7 (𝑘𝑁)  (𝑇) 

 

 

Structural Design 
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Section 3: 

 

 

𝐹 = 𝑈𝐷𝐿 (
𝑘𝑁

𝑚
) × 𝐿𝑒𝑛𝑔𝑡ℎ (𝑚) 

𝐹 = 12 (
𝑘𝑁

𝑚
) × 10 (𝑚) = 120 (𝑘𝑁) 

 

 
𝐹𝑜𝑟𝑐𝑒 𝑖𝑛 𝑡ℎ𝑒 𝑐𝑎𝑏𝑙𝑒 = 𝐹 (𝑘𝑁) ÷ sin(𝜃) 

𝐹𝑜𝑟𝑐𝑒 𝑖𝑛 𝑡ℎ𝑒 𝑐𝑎𝑏𝑙𝑒 = 120 (𝑘𝑁) ÷ sin(33.7) 
= 216.3 (𝑘𝑁)  (𝑇) 

 

Section 4: 

 

 
Σ𝐻 𝐹𝑜𝑟𝑐𝑒𝑠 

 
𝐹𝑐𝑜𝑠(45) = 134.2 cos(63.4) + 169.7 cos(45)

+ 216.3 cos(33.7) 
 

𝐹 cos(45) = 359.98 (𝑘𝑁) 
𝐹 = 509.1 (𝑘𝑁)  (𝑇) 

 

 

Maximum bending moment in the deck: 

𝑤𝐿2

8
 

 
12 × 702

8
 

 
= 7350 (𝑘𝑁𝑚) 

 

Cable with maximum force acting through it: 

 
𝐹𝑜𝑟𝑐𝑒 𝑖𝑛 𝑡ℎ𝑒 𝑐𝑎𝑏𝑙𝑒 = 509.1 (𝑘𝑁) 

𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 =  120 (𝑚𝑚) 
𝑆𝑎𝑓𝑒 𝐿𝑜𝑎𝑑 =  589(𝑘𝑁) 

𝑀𝑖𝑛𝑖𝑚𝑢𝑚 𝐵𝑟𝑒𝑎𝑘𝑖𝑛𝑔 𝑆𝑡𝑟𝑒𝑛𝑔𝑡ℎ = 2933 (𝑘𝑁) 
 

 

Visualisation of the footbridge: 

 

Structural Design 
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Material Selections: 

Material Section Positives 

Steel I section Surrounding perimeter of the 
bridge deck. 

Able to use recycled steel to make the bridge 
more sustainable 
Durable 
Corrosion and rust resistant 
High structural integrity 

Steel Cables Cables that link the tower to the 
bridge deck 

High breaking load 
Resistance to abrasion and corrosion 
Very strong in tension 

Timber Timber would be used for the 
deck 

Sustainable 
Low production energy 
Easy to work 
Lighter than concrete therefore less dead load to 
account for  

Reinforced Concrete columns Used for the tower and support 
the deck at either end 

Good strength in compression 
Inexpensive 
Seismic resistance 
Ease of construction 

 

Construction Sequence: 

1. 

 

Both Towers will be cast in place joining them at the 
ground. This step is done first to allow for the temporary 
scaffolding to be constructed to be able to support our 
bride deck as it is connected in place. 

 

2. 

 

Next the main bridge deck will be transported in on 
extra-large lorries. They will be welded together off site. 
Then the sections will be lifted into place with a crane 
onto a scaffold level built on the height at which the deck 
sits at. The members that make up the bridge deck will 
be broken up into seven, 10m sections which then will be 
welded together on site whilst being supported by the 
crane and scaffolding. 

3. 

 

Once the deck members are in place the cables can be 
connected making sure to tighten up each cable at once 
to avoid a bending moment in the RC column. Once this 
step is done workers can commence to putting our 
timber bridge deck in place. We decided to use timber as 
it has a lower weight than concrete therefore reducing 
the dead load of the bridge. It also is much more 
sustainable and easier to work with.  

4. Finally, the ramped sections of the bridge can now be constructed with the RC columns being                            
cast in place before craning the bridge into place and welding it together.  

 

Structural Design 
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Other Considered Designs: 

We considered two other designs which would suitable for our clients brief.  

1. 

 

This design is typically known as Owls 
Cable stayed bridge. This is where each 
cable has the same angle from the deck of 
the bridge. We studied this design in 
depth and discovered that since we only 
wanted one supporting cable from the top 
of the tower to the ground if we had not 
had two other cables attached at the same 
point as the cables connect to the deck, 
we would find that the tower would have 
a bending moment throughout it 
therefore causing structural problems.   
 

2. 

 

The second option was to design a truss 
footbridge. However, early on in our 
designs we found that a truss structure 
which would span the length of 70m 
would mean that the depth of it would 
become very large. Many truss bridges 
must have some lateral restraint to wind 
loadings from the side. As people must 
walk through the bridge it is impossible to 
restrain it from this. The only option 
would be to weld on site. 

 

Justification of our preferred design: 

Overall, we believe that we have designed a sustainable and innovative design which serves a purpose to connect 

passengers to existing infrastructure via the most sustainable mode of transport, walking. This footbridge encapsulated 

our brief to design the sustainable high speed rail link in the North East of England. We believe the location of the 

bridge adds great value to Newcastle Upon Tyne by allowing more consumers to access the MetroCentre, which before 

could only be accessed by a train every half hour from Newcastle central station or by means of bus or car. The design 

is structurally stable and utilises the strength of steel cables in tension. This design allows us to use minimal amounts of 

material. In doing this is makes the design more sustainable by reducing the carbon footprint. Our bridge has a unique 

design which encapsulates modern engineering whilst also blending into its surroundings as if it were always there. We 

believe we    have designed a flawless bridge that connects Newcastle as one.  

 

 

 

 

Structural Design 
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Location: 

The facility is located in Ponteland in the northern section of the route. This location avoids the undulating 

terrain south of the River Tyne, as well as the densely populated land closer to the city centre.  

 

 

 

 

 

 

 

 

Positioning of Components: 

Access Track: Trains will need to travel at much lower speeds within the maintenance facility. The access 

track runs parallel to the main track and allows the main line to be kept clear. The track is over 400m in 

length either end of the junctions leading into the facility and allows the maintenance facility to be accessed 

from the north or the south. 

Water Wash: No shelter is needed for a water wash, and since they are a regular requirement, the water-

based train washing machine is located on the access track. This makes water washes easily accessible and 

if one is not required, trains can simply drive through the static washing machine while it’s turned off. 

Interior Cleaning: Very little infrastructure is required for the interior cleaning of trains. This area will consist 

of four 400m hard standings with two 5m x 10m raised platforms to allow cleaners to board each the trains. 

Infrastructure will also be installed along the length of the east-most hard standing to allow for the flushing 

of toilet retention tanks. 

Outdoor Storage: A number of 400m long hard standings are situated to the east of the facility to be used 

for storage of trains temporarily out of use. This will mostly be used overnight when fewer trains are running. 

This area will be very well lit to provide additional security. 

 

 

 

The chosen plot offers up to 0.73km2 though not 

all of this is used by the proposed facility. The 

current usage of the plot is agricultural meaning 

no demolition is required. The land is especially 

flat to the northern side of the plot and is 

therefore the preferred area for building works. 

There is s a drain that runs across the plot which 

will need to be maintained throughout 

construction to avoid altering the flood plain. 

 

The maps below show the bulk of the facility 

lies to the north of the property, utilising the 

flatter land and minimising obstruction to the 

drain. Infrastructure has been designed to be 

accessible from the south side. This means 

the main structure will be able to withstand 

greater loads from the wind. Since trains are 

400m long, there is little need for the main 

facility to be accessed from both ends as 

trains will not get blocked in by others. 

 

 

Maintenance Facility 
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Main Facility: 

The main facility is 450m long and 60m wide, allowing sufficient length for 400m long trains as well as additional space 

to move around the cars. Sway bracing would interfere with the function of the building so the structure is divided into 

three portal frame structures joined together and the middle frame is propped by a column at the apex, as shown 

below.  

 

Loads Considered: The profile of the building has been kept as low as possible to minimise impact of wind 

loads. Since sway bracing cannot be used in the lateral direction, haunches are positioned to provide 

additional support at the fixed joints along the roof.  All columns are fixed into the concrete foundations 

allowing them to resist bending moments caused by wind. The columns propping the middle frame allow a 

wide span to be used without sacrificing lateral strength. 

 

The diagram above shows how the diagonal bracing at the ends of the frames transfer wind loads to the 

ground. Diagonal bracing is not required in the mid-section of the structure horizontal bracing is positioned 

perpendicular to the frames to carry any wind loads to the end of the structure. 

Floor Plan:  

The floor plan of the main facility, (see below) shows that storage is kept to the north-east corner of the 

building so that it is as close as possible to the access road. Bays which require more vertical space are kept 

to the middle of the facility to make use of the pitched ceilings.   

 

 

Chemical Wash Bay 

 

Inspection & Light Maintenance 

Heavy Maintenance 

 

Staff Rooms, 
Offices, Workshop 

and Storage 

 

Construction of the building should be 

straightforward due to the repetitive 

structure. The building consists of a steel 

skeleton with columns fixed into the 

concrete foundations and will be clad in 

metal composite materials to provide 

thermal and acoustic insulation without 

adding excessive weight. 

 

Maintenance Facility 
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Heavy Maintenance: This bay features three 450m lengths of track 

with a rail-mounted gantry crane across the full width. The 

intention is that the middle track is generally kept clear for 

individual carriages to be worked on. If it is decided upon 

inspection that heavy maintenance is required, full trains can drive 

into the heavy maintenance unit and the gantry crane can lift the 

carriages requiring maintenance into the middle of the bay where 

they can be worked on. The crane’s rails will be mounted to a 

frame adjacent to the interior walls of the bay, as shown in the 

diagram. 

 

 

 

 

 

 

 

 

 

 

 

Offices and Staff Rooms: Since the rest of the facility will undoubtedly be very loud, substantial acoustic 

insulation will be required between the dividing walls.  

Positioning these rooms to the far side of the structure allows administrational staff to keep separate from those 

working on the trains but keeps them easily accessible. The staff rooms are well located for meetings between 

administrational staff and train engineers which will keep maintenance well organised and efficient. 

Workshop and Storage Rooms: Locating the workshop in the midsection of this bay means it has easy access to 

the general storage and to the heavy maintenance unit.  

As previously mentioned, the benefit of keeping storage rooms in the north east corner of the building is that 

they are closer to the access road meaning deliveries of tools or machinery can be easily received. 

The cleaning supply storage is situated as close as possible to the hard standings designated for interior cleaning 

of trains so that cleaning staff do not need to carry equipment a long way to the trains. 

 

 

 

 
Note: Trains are not to exactly to scale (they are close) but give an idea of 
how the trains will fit within the structure 

Chemical Wash Bay: Chemical washes require the train to stand for a 

period of time while the chemicals act. As a result, these are carried 

out indoors to avoid impact from adverse weather conditions. This 

bay simply consists of a train washing machine and then 420m of clear 

track to facilitate for a 400m train to be washed in one go. The train 

can then be rinsed when travelling back through the machine upon 

exit. Drainage will be installed so that water used can be recycled.  

 

Inspection and Light Maintenance: The inspection and light 

maintenance bay covers a span on 20m and consists of three 450m 

lengths of track. Two of these tracks will be raised on concrete piles 

within a 1.8m deep swimming pool-like dugout to provide access to 

the underside of the trains, as shown in the diagram below. The 

walkways will be height adjustable to allow access to the top of the 

trains as well as the sides. The third 450m length of track will feature 

two wheel-lathes sunken into a 2.3m deep cavity in the foundations. 

This will allow the wheels of trains to be regularly reprofiled to 

achieve maximum efficiency. 

 

Maintenance Facility 
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The planned interchange (pictured below) is to be 

located on a brownfield site next to the Metro centre 

just outside of Newcastle.  

 

(Google Maps, 2021) 

Our vision is to build and operate the most modern and 

sustainable rail interchange in the world. We believe 

this vision is achievable and will be realised if we deliver 

the specific supporting key performance indicators that 

have been developed; our goal is to meet the targets 

below within the first 12 months of opening: 

• 70% of all customers will arrive/depart the 

interchange using green transportation (e.g. 

electric cars, bicycles, on foot, electric shuttle 

busses) 

• 80% of all employees will arrive/depart the 

interchange using green transportation  

• 70% of all waste will be recycled 

• A net zero carbon interchange (by using solar 

panels, energy efficient glass, recycling water 

etc) 

We have a plan in place to manage how we successfully 

deliver these targets, including encouragement and 

incentive schemes and measurement systems to track 

progress.  

70% of all customers and 80% of all employees will 

arrive/depart the interchange using green 

transportation: 

The interchange aims to offer a range of different 

transport options that help to reduce the overall carbon 

footprint of the station and meet the green 

transportation targets. 

For example, employees who car share will be 

offered incentives, such as a free parking space. 

With the government policy to ban the sale of all 

petrol and diesel cars by 2030, there will be 

extensive provision of electric charging stations; 

this will support government policy and 

encourage the use of electric cars. 

Monument is a 15-minute drive when traffic is 

light and to allow easy access to the city centre 

there will be electric shuttle busses, which will 

run more frequently at peak times. This will 

enable passengers to travel into the centre 

quickly without having to get individual taxis. 

Cycling will be encouraged by having extensive 

secure bike racks located with shelters around the 

interchange. A cycle to work scheme will 

encourage employees, there will also be suitable 

locker and shower facilities. In addition, there will 

be bikes, including e-bikes, available to hire using 

the same business model as employed by the 

Santander bikes, where customers can hire 

electric bikes for as long as they choose. 

 

To further encourage employees to meet the 80% 

target all staff, irrespective of participation, will 

receive a bonus after the first year if this is met, 

this will mean employees will prompt each other 

to go green as a collective target.  

 

Green Travel Plan 
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70% of all waste will be recycled: 

To successfully reach the target of recycling 70% 

of all waste there will be large numbers of 

coded bins around the interchange. These will 

include food waste, paper, plastic, and general 

waste.   The bins will adopt a ‘littercam’ using 

CCTV analytics to monitor the waste with 

humorous warning alerts to people who are 

about to place litter in the incorrect bins. There 

will be water fountains to encourage people to 

use their own bottles and reduce plastic waste. 

Additionally, water will be recycled and used for 

watering plants and flushing toilets. The site will 

use rainwater harvesting to collect rainwater 

from the roof to use throughout the station. 

 

Net zero carbon interchange: 

The interchange will aim to be a net zero carbon 

station.  It will use solar panels as the main 

power source. The station will be surrounded by 

green spaces which will include an abundance of 

plants and foliage, this will not only allow 

customers to relax while waiting for their train 

but help to balance carbon emissions. The 

station will use bio toilets and will recycle water 

for flushing and watering plants. Additionally, 

the station will use LED lighting as this only uses 

a minimal amount of energy. Energy efficient 

windows will be used for the interchange where 

heat is kept inside when it is cold and outside 

when it is hot.  The site is relatively close to the 

tidal River Tyne which offers huge potential to 

use water turbines; this often a forgotten power 

supply source.   

 

This will all support the building and operation 

of a net zero and sustainable transport 

interchange, but we will also attempt to go 

one step further.  By taking advantage of 

recent advances in power storage cells there is 

opportunity to balance supply/demand but 

also to feed any excess energy back into the 

national grid. The interchange site is 

approximately 250m from the existing rail 

station which is estimated to be a 3 minutes’ 

walk. To allow passengers to move quickly 

between the interchange and the MetroCentre 

train station there will be covered walkways 

with travelators. The walkway cover will be 

made from solar panels to help power the 

travelator. Also, to make the travelator more 

efficient it will be fitted with intermittent 

drives, which combines a sensor-based 

monitoring system whereby it can reduce 

speed when passengers are not present and 

increase the speed back to normal levels as 

they approach. Passengers can also choose to 

walk alongside the travelators and as the 

walkways are covered this will enable people 

to walk even in unsuitable weather. 

 

Green Travel Plan 



 
 

17 

 

  

Accessibility: 

Throughout the interchange there will be 

appropriate lifts and gradual ramps to ensure that 

level changes are easy for anyone with a 

disability. Surfaces will also be non-slip, this is 

extremely beneficial for busy office workers, 

wheelchairs, or families with prams.  

The new footbridge located at the interchange 

will allow easy access to the Metrocentre. This 

will have a lift to allow access for all and solar 

powered lighting along the bridge. 

Marketing strategies and successfully meeting 

targets: 

To receive useful feedback and successfully 

encourage people to go green there will be an 

app created using gamification techniques and 

rewards to encourage participation. 

 

 

With this, customers can receive points when 

they use a more sustainable modes of transport, 

for example cycling. Once customers have earned 

a certain amount of points, they will then receive 

a reward such as free bike hire for a day, reduced 

train fares or coffee vouchers. This app can also 

be used for rating, once the points are logged the 

app can use a smiley face rating system that will 

generate quick feedback. The app should also 

show the different modes of sustainable 

transport and live train times. This can then be 

marketed as a smart interchange. Staff should 

also have this app to monitor if they are using 

green transportation to receive their bonus. This 

will help to successfully meet the key 

performance indicators. 

In addition, the website should be simple and 

easy to use so passengers can easily see the 

different sustainable transport options. Clear and 

succinct posters will also be displayed throughout 

the station. 

Overall, with recent technological advances, 

availability of new low carbon materials, recent 

prevalence of social media means that we can 

think about innovative ways in which 

infrastructure can interact, this is the future of 

what modern infrastructure could be like, we can 

pioneer this by linking it to an extremely 

important agenda, decarbonisation. We have a 

fantastic opportunity to build and run the most 

sustainable, environmentally friendly, and 

accessible rail interchange in existence. 

 

Green Travel Plan 

Net zero carbon station example: 

put this after the next section 

HS2 plans to build the world’s first 

net zero carbon interchange station 

in the west midlands, to reach zero 

carbon emissions by 2050. This will 

be achieved through using solar 

panels, rainwater harvesting, energy 

efficient glass, air source heat 

pumps and LED lighting. Also, 

sustainable, and low-carbon 

materials will be used throughout 

the interchange and during 

construction 95% of demolition 

material and waste will be diverted 

from landfill (Lloyd, 2021). Our 

interchange will adopt the same 

methods but will form a 

collaboration with the HS2 team to 

learn lessons and take the next 

steps. 
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 (Digimap, 2021) 

Study Area: 

As previously stated, High Speed Railway Line devised by High-Speed 

Connections will run from Chester-Le-Street to Morpeth Station, covering a 

distance of 31.2 km. The route comprises of 15.0 km of tunnels and 0.25 km of 

bridges, the remaining 15.95 km being ground level railroad.  

The spatial scope of the assessment is based upon the identification of surface 

water and groundwater features within a 1km radius of the centre line of the 

route. It is unlikely that direct impacts upon the hydrological environment 

outside of these perimeters will be caused by the Proposed Scheme (HS2 

Environmental Statement, 2013).  

Water Framework Directive (WFD) classification data has been made available 

by the Environment Agency (Catchment Data Explorer, 2021). The surface 

water bodies which have been analysed further are those that have been 

designated by Defra on the main river map and are regulated by the 

Environment Agency. Surface water bodies that do not have a WFD status class 

shown in the relevant River Basin Management Plan (RBMP) have not been 

included in the Assessment.  

 

Groundwater: 

The route runs over only Secondary A level aquifer designation areas - these aquifers are generally classified 

formally as minor aquifers. The productivity of the aquifers along the route are therefore also all at the same 

level of moderate productivity.  

 

 

 

 

 

Flood Risk (Flood Map, 2021): 

The entire study area is within Flood Zones 1-3 of the Environment Agency’s Flood Zone Mapping. 
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Surface Water Features:  

Water Feature 
Description and ID   

Category NGR  Overall RBMP Classification (2019)  Surveillance Water Body? Water Quality   
 Ecological / 

Chemical  

Hydro-
morphological Designation  

Designated Area 

Wear 
from Croxdale Beck 
to Lumley Park Burn 

Water Body 

 

GB103024077621 

River NZ2963546848 

 
Moderate Yes Moderate / Fail Heavily Modified 

 
Wear DS of Lumley 
Park Burn to Tidal 
Limit Water Body 

 

GB103024077624 

River NZ2834652434 

 
Moderate No Moderate / Fail Not designated artificial or 

heavily modified 

 
Cong Burn 

from Twizell Burn to 
Wear  

 

GB103024077600 

 

River   NZ2676151728  Moderate   No  Moderate / fail  Heavily Modified  

 
Team from Source to 

Tyne Water Body  

 

GB103023075670  
  
  

River  NZ2368854364  Moderate  Yes  Moderate / Fail  Heavily Modified  

 
Tyne Water Body  

 

GB510302310200  

 

Transitional Water  NZ3016165406  Moderate  No  Moderate / Fail  Heavily Modified  

 
New Burn (Trib of 
Tyne) Water Body  

 
GB103023075740  

River  NZ1591467910  Moderate  No  Moderate / Fail  Heavily Modified  

 
Ouse Burn from 
Source to Tyne 

Water Body  

 
GB103023075780  

River  NZ2360570005  Moderate  No  Moderate / Fail  Heavily Modified  
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Ponteland to 
Dinnington 

Catchment Area 
Water Body  

 
GB103022076870  

River  NZ1741474242 Moderate  No  Moderate / Fail  Heavily Modified  

 

Pont from Med Burn 
to Small Burn Water 

Body  

 
GB103022076860  

River  NZ1547572381 Moderate  No  Moderate / Fail  Heavily Modified  

 
Pont from Small Burn 
to Blyth Water Body 

   
GB103022077051  

 

River  NZ1519374084  Moderate  No  Moderate / Fail  
 

Heavily Modified  
 

 
Blyth from Pont to 
Tidal Limit Water   

 
GB103022077052  

River  NZ1988979932  Moderate  No  Moderate / Fail  
 

Heavily Modified  
 

 
Duddo Burn 

from Source to Blyth 
Water Body  

 
GB103022076220  

River  NZ1809279432  Good  No  Good / Fail  Not designated artificial or 
heavily modified  

 

 
Sleek Burn 

/ Hepscott Burn 
Source to Tidal Limit 

Water Body  

 
GB103022076230  

 

River  NZ1996483667 Moderate  Yes  Moderate / Fail  Heavily Modified  

 

Wansbeck from Font 
to Bothal Burn Water 

Body   

 
GB103022077061  

  

River  NZ2018487545  Moderate  No  Moderate / Fail  
 

Heavily Modified  
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Mitigation Strategy 

During construction, the management of site 

activities and working methods to protect the 

quality of surface water and groundwater 

resources from other adverse effects, including 

significant changes to the hydrological regime 

through controls to manage the rate and volume 

of runoff, will be maintained (HS2 Code of 

Construction, 2013). Monitoring systems will be 

employed during the construction works and 

emergency procedures in the case of any 

pollution incidents. Best Practicable Means – 

defined in the Control of Pollution Act 1974 -  will 

be used.  Where required, arrangements to 

obtain appropriate approval for works from the 

relevant regulatory body or statutory undertaker 

will be included, which could affect any surface 

water or groundwater resource. 

The route will run through various Countryside 

Stewardship Targeting (Magic, 2021) areas as well 

as important Marine and Environmental 

communities. Where this is the case, relevant 

mitigation strategies will be implemented during 

both construction and operation. 

The main risk of degradation of water features 

along the route during operation will come from 

the contaminants – such as oil and grease – that 

are released from the train and are then guided 

to waterbodies via rainfall. Therefore, it is crucial 

that the bridges/viaducts constructed in order to 

avoid these waterbodies, are done so in a way 

that can actively ensure the avoidance of 

degradation of these water features.  

Subsurface Drainage System: 

A subsurface drainage system design will be 

implemented into all of the brides/viaducts 

constructed along the route. After rainfall, the 

contaminated water will flow through the 

drainage system arriving at an interceptor where 

the removal of these contaminants will occur; the 

water can then enter the waterbody while the 

contaminants are disposed of, as a result, any 

degradation of the water feature as a result of the 

bridge/viaduct has been prevented.  

 

Flood Risk:  

The route will run through Flood Zones 1-3 – meaning 

a flood risk assessment will need to be completed as 

part of the planning application - and areas of Flood 

Risk Management, with those to the South of the River 

Tyne being of High Spatial Priority, specifically in 

Woodland areas. Due to these sections already being 

susceptible to flooding before the construction of the 

route, it is essential that provisions are put in place in 

order to ensure the route does not heighten this risk 

further. These will include the addition of flood 

defence features such as flood walls, pumping 

stations, regular maintenance of drainage systems and 

immediate replanting schemes of trees and shrubs. 

Finally, SuDS will be utilized to achieve increased levels 

of flood protection in a sustainable manner. 

Sediment Issues: 

The route will run through some areas of Medium 

Priority Sediment Issues between the River Tyne and 

Callerton section of the route. Therefore, measures 

will be taken to ensure the risk of such sediment issues 

is not heightened in the process. Such measures will 

include the restrictions or controls with regard to 

excavation within watercourses to limit effects 

sedimentation, planting and seeding alongside 

watercourses to encourage the growth of vegetation 

and therefore the stabilisation of the soil to reduce the 

effects of erosion.   

Surface Water Nitrate Issues: 

 Within the final 10km, the route will run through a 

Medium Priority area of Surface Water Nitrate Issues. 

In order to prevent such issues becoming intensified 

by construction, care will be taken to carry out 

appropriate monitoring of pollution risks, spillages and 

leakages.  
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Throughout this report we have addressed and solved numerous challenges encountered by finding 
unique engineering solutions with sustainability at the fore front of our thinking. These 
solutions are innovative and creative, allowing for a sustainable High Speed rail link between Chester-
Le-Street and Morpeth. Our design utilises optimal cut and fill balance, provides a sustainable 
footbridge that will successfully connect passengers to the Metrocentre and provides a future 
proofed, innovative and efficient maintenance facility. We also plan to build the most sustainable 
interchange in the world with extensive green transportation options available, we have investigated 
and surveyed all water course features the railway affects and how we have developed measures to 
mitigate risks to water quality. High Speed Connections is proud to propose this design to our client 
as a total value solution to deliver a sustainable High Speed Rail link that effectively boosts the North 
East of England and Newcastle city’s economies by situating our interchange at the Metro Centre.    

This travel link will be the most sustainable rail network in the United Kingdom. We have 
identified different sustainability criteria and in exciting and innovative proposals. With so many 
recent technological advancements in the transport industry, as a company we strive to take full 
advantage of these opportunities as well as promoting a sustainable life cycle. We believe that our 
proposal will successfully meet our ambitious goals and deliver all the requirements specified in the 
brief. 
 

Conclusion 
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ECML  East Coast Mainline  

HS2  High Speed 2 – railway line running through 
Central England  

WFD  Water Framework Directive - an EU directive 
which commits member states to achieve good 
status of all water bodies   

RBMP  River Basin Management Plan  

NGR  National Grid Reference  

Surveillance Water Body  A waterbody containing a sampling network – 
approximately 10% of all river water bodies are 
part of this surveillance network  

Hydro-morphological Designation  Hydro-morphology considers the physical 
character and water content of water bodies  

SuDS  Sustainable Drainage System  
 

Glossary 
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