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Why we’re here

In September last year, we shared our proposals to better 

protect 490 properties along the River Foss from flooding 

by constructing a flood storage area north east of 

Strensall. 

Since then, we have been developing designs for the scheme and 

working towards submitting our plans to City of York Council and 

Ryedale District Council for planning approval. As part of this 

process, we would like to share these plans with the community so 

that they have the opportunity to ask questions and raise any 

issues they may have.

Visitors to the Strensall drop-in event at Strensall

Church Hall in September 2019



Clifton Ings Barrier Bank

The Problem 

D
S

 P
u

g
h

The River Foss

Our 5 Year Plan

After the floods in December 2015, the Government 

committed £45 million to better protect 2,000 homes in 

York. Theses floods of 2015 were the worst for a generation. 

This section of the River Foss is divided into three separate 

‘flood cells’:

• Link Road to Strensall

• Hayleys Terrace to Link Road

• Groves to Hayleys Terrace

Although there are other flood cells along the Foss, these three 

cells are being considered together because they are outside 

the area of benefit achieved through recent improvements to the 

Foss Barrier.  All three cells will benefit from the proposed flood 

storage area.

The Foss flood cells covering the area from the 

Groves to Strensall
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History of flooding

There are around 500 properties at risk of flooding in 

the area between the Groves and Strensall.

The River Foss has a small catchment that responds quickly 

to rainfall. Flooding occurs where the channel capacity is 

reduced or where the bank height is low. This is evident 

from the fairly regular flooding of Huntington Road, caused 

by low bank height, causing disruption to a main 

thoroughfare into the city. 

Historically many of the flood events on the River Foss have 

been caused by flood water in the River Ouse flowing back 

up this much smaller tributary. The Foss Barrier was 

constructed in 1987 to prevent this from happening. When 

the River Ouse reaches a specified level (7.8 metres above 

ordinance datum) the Foss Barrier is closed. The flow from 

the River Foss into the Ouse is then pumped around the 

barrier to avoid it backing up in the Foss. 

The Foss Barrier

Left: the area in dark blue 

represents the area which 

is protected by the Foss 

Barrier.

Below: Huntington Road on 

Boxing Day 2015
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Assessment of flood risk
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The steady increase in the annual maximum levels at the ‘Viking' river level 

recorder in central York. Historic data has been taken from a historic document 

about flooding in York and recorded at the Guildhall (opposite the Viking 

recorder).

We use sophisticated modelling to assess 

the level of flood risk to people and 

properties along the River Foss. We look at a 

range of different flood events, their 

frequency and their extremity.

Climate change models suggest that river 

levels will rise in the future as a result of 

climate change. We use these models to 

design our flood defences. Our target is to 

increase flood protection and maintain the 

same high level of protection in the future. 

Our proposals for the River Foss would 

provide flood protection for around 490 

properties, from Strensall to The Groves.
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We use computer models to 

predict which properties are at risk 

of flooding. This map shows a 

predicted flood outline for a 100 

year flood event along the River 

Foss. We have included predicted 

climate change in our model.



Clifton Ings Barrier Bank

The Problem 

The River Foss

Options and Constraints

We have considered several different options to reduce the 

risk of flooding for communities living alongside the Foss. 

Some of the options that were shortlisted were:

• Over four kilometres of linear defences (primarily walls) 

throughout the three flood cells

• A River Foss flood storage area near Strensall at Walbutts

Farm

• Property Flood Resilience (PFR) or temporary defences

Some of the constraints that we had to consider were:

• There are several Conservation Areas within the cells including Heworth Green/East Parade and York Area of 

Archaeological Importance, which is located within two of the cells

• Strensall Common Site of Special Scientific Interest and Special Area of Conservation is close to the proposed 

flood storage area

• The River Foss acts as a wildlife corridor for mammals, birds and fish

• A public footpath runs alongside the River Foss

• Many private properties border the banks of the Foss, making wall building challenging and potentially 

undesirable for these homeowners

• Any work close to the river would cause disruption to residents

• There are many underground services such as sewers running through the area.

Building a wall along the Foss would require access to the 

gardens of multiple properties.
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Options we have considered

Linear Defences (Flood Walls)

Flood walls are often perceived by the public as a reassuring solution to reduce the risk 

of flooding and some areas of the centre of York benefit from the protection they provide. 

However, many residents’ gardens back onto the Foss, making wall construction 

technically challenging and disruptive. A flood wall may also disrupt views of the river.

Property Flood Resilience

Property Flood Resilience uses bespoke measures to reducing the impact of flooding, 

should water get inside a property. The aim is to minimize damage and enable residents 

to return to their homes as quickly as possible after a flood. This is the best option for 

areas where there are few properties that flood, as an alternative to building costly 

defences. 

Flood Storage Area

A flood storage area (FSA) offers multiple benefits whilst still offering the same standard 

of protection as a flood wall. A FSA can be constructed away from built up areas, causing 

less disruption to local communities. The FSA proposed would reduce the risk of flooding 

for all properties downstream, including in the village of Strensall, which was originally not 

part of the York FAS. 
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Options we have considered

Flood Defence 

Options 
Construction 

Acceptability to 

Community &

Visual / Access

Impacts

Costs Safety 

Flood walls and earth 

embankments 

At around 12 locations, 4km 

total length

Large construction area – 4km

Access and space to build walls 

very limited at most locations 

Sections of walls would need to be 

built in numerous private gardens 

and thus seen as intrusive 

Walls would need to be up to 

1.8 m high in some locations.

Large sections on private 

land/gardens 

Impacts on views and access 

restrictions at times of flood 

events

Technical challenges of 

construction at many of the 

locations and over 4km in total 

length mean that the total cost 

would be very high 

Designs would meet all 

required safety standards

Single Flood Storage Area 

(FSA)

2km NE of Strensall

Single site location

Rural location 

Good site access

FSA located in a rural setting, 

limited impact on wider 

community 

Single site location and simple 

design plus the opportunity to 

use on site materials mean that 

costs are lower than 

walls/embankment option 

Designs would meet all 

required safety standards

Independent Reservoir 

Engineer  is appointed to 

oversee design, 

construction and operation.

X X X 

   

A flood storage option has been assessed as the most appropriate solution for the Foss community
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Our proposal

We are proposing to construct a flood storage area north-east of 

Strensall, between Walbutts Farm and East Lilling Grange Farm, to 

better protect 490 properties from flooding.

A flood storage area (FSA) is a piece of land which stores water during a 

flood, releasing water back into the river slowly after the flood has 

peaked.  This  reduces peak flows downstream, thus reducing flood risk. 

We are proposing to build an online storage area. This means that during 

normal flows, the River Foss will flow freely through the storage area and 

exit through a control structure (outlet). The storage area will remain dry 

the vast majority of the time and will only be full during an extreme flood 

event.

The storage capacity of the proposed storage area will be around 1 

million cubic metres. Due to its size, we are required by the Reservoir Act 

1975 to appoint an independent reservoir engineer specialist called a 

Panel Engineer to ensure design, construction and maintenance meet the 

our highest safety standards. This means it will have to be designed as if 

it permanently stores water, even though this won’t be the case.

The location of the proposed flood 

storage area.
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How it works

During normal flows, the River 

Foss will flow freely through 

the storage area and exit 

through a control structure 

(outlet). This means the 

storage area will remain dry 

the vast majority of the time.

When the flow increases, 

water will be restricted by 

the control structure and 

the storage area will start to 

fill.

The proposed flood storage area is completely passive and not mechanically operated

Once river flows decrease, the 

storage area will continue to 

release water at a controlled 

rate. If the storage area 

becomes full, water will start to 

safely spill out of the storage 

area via a spillway. At this point 

the storage area will no longer 

provide a benefit downstream.

Flood storage area Flood storage areaFlood storage areaSpillway SpillwaySpillway

Inflow Inflow Inflow

Flow control 

structure

Flow control 

structure
Flow control 

structure

Control 

outflow

Control 

outflow

Control 

outflow

Impoundment 

structure

Impoundment 

structure
Impoundment 

structure



Clifton Ings Barrier Bank

The Problem 

The River Foss

Design and construction

The design of the Foss Storage Area consists of the following elements:

• A 1.7 kilometre long earth embankment up to 4.1 m in height which joins high ground adjacent to Lilling Low Lane

• A 610 metre long reinforced grass spillway. This is to allow water to flow in a controlled and safe manner in the 

unlikely instance that the water in the storage area exceeds its capacity.

• A passive structure which will control the flow of water through the storage area. The passive design removes the 

risk of moving parts failing during a flood.

• Two large excavations (known as ‘borrowpits’) will be dug to source the material to construct the embankment. By 

using local materials, we wont need to import tens of thousands of tonnes of clay and so avoid the huge 

disruption this would cause to local traffic. The borrowpits will also provide the opportunity to create wetland 

habitat and increase the range of flora and fauna within the area. 

• Diversion of a large land drain into one of the borrowpits. This will capture a large amount of agricultural runoff, 

reducing sediment getting in to the River Foss and improving river water quality;

• Raising the height of Ings Lane between the Ings Lane Bridge over the River Foss and Lilling Low Lane by a 

maximum of 1.05 metres. This will maintain dry access during an extreme flood event.

• Realignment of a land drain tributary of the Black Dike to ensure that there is sufficient room for vehicle access 

and future channel maintenance.
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Location

The Foss Flood Storage Area will be located north-east of Strensall, 

between Walbutts House and East Liling Grange Farm. It will extend from 

north of the sewage treatment works to a point south-east of Bridge 

Farm. Whilst only a small portion of land will be used for embankment 

creation and borrow pits, during a flood event the storage area will be 

able to store 1.1 million m3 of water over 111 hectares.

This location allows us to utilise natural higher ground to the west of the 

River Foss, using the embankment to create a ‘bowl’. 

to store flood water.

We have conducted ground investigations to ensure that the land is 

suitable for constructing a flood storage area. We have talked to 

landowners, conservation groups and the Internal Drainage Board as part 

of the design process to gain a better understanding of the site.

An example of an online flood storage 

area located near Glasgow



The River Foss

Landscaping and the Environment

We have carried out an Environmental Impact Assessment to assess 

how our proposals could affect the local environment and identify 

measures that will reduce any negative effects.

As a result of this, we are proposing to:

• Locate the embankment to minimise the loss of woodland and ponds

• Plant trees and replace lost hedgerows to enhance habitat connectivity on 

site

• Retain the tree with bat roosting potential on the proposed borrow pits

• Create an enhanced wetland habitat on the site of the proposed borrow 

pits, including reed beds and a network of small ponds

• Maintain the biodiversity-rich habitats and encourage water vole 

colonisation through management practices

• Carry out pre-construction checks for nesting birds and avoid active nests

• Relocate water vole, where necessary, to safe areas during construction

• Locate all construction works and site compounds at least 200 metres away 

from Strensall Common

• Use pollution prevention control measures to prevent spills

• Apply precautionary methods of working when working within 250 metres of 

offsite ponds 

Photo credit: Stuart Warrington

Photo credit: Peter Trimming

Photo credit: Andrej Chudy
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Safety Standards

Under English law, any structure which stores more 

than 25,000 m3  of water is classified as a reservoir and 

so must comply with stringent conditions for their 

design, construction and operation, set out in the 

Reservoirs Act 1975. This means that the FSA at 

Strensall will be designed and built to the highest safety 

standards using modern construction methods.

Under the Reservoir Act 1975 we are required to 

appoint an independent specialist engineer called a 

Panel Engineer to ensure design and construction meet 

safety standards. Once built, a Supervising Engineer 

will be appointed to carry out annual inspections of the 

flood storage area to ensure it complies with all legal 

safety standards. If an inspection reveals anything that 

needs attention, they have the power to enforce action 

to be taken to rectify the issue.

For more information about our safety standards, 

please refer to the ‘Flood Storage Areas and Reservoir 

Safety’ briefing.
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Next steps

This information and any updates can be found on our webpages at: 

https://consult.environment-agency.gov.uk/yorkshire/riverfoss/#grovestostrensall

@YorkFAS

@EnvAgencyYNE

yorkfloodplan@environment-agency.gov.uk

York Flood Alleviation Scheme, Environment Agency, Foss House, 

1-2 Peasholme Green, King’s Pool, York, YO1 7PX

We will submit our planning application to City of York Council and Ryedale District Council by mid-

October. The planning documents will be available to view and comment on both councils’ planning 

portals.

Subject to landowner agreement and planning permission, we plan to start construction in Spring 2020.
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FAQs

Is there anything you would like to comment on or would like to know more about?

Please use a post-it note to share your thoughts. Any comments or questions raised here will be included 

in our post-event report and used to create a ‘Frequently Asked Questions’ document which will be 

shared online and with those on our email mailing list. If you would like to receive copies of these 

documents, please provide us with your email address at the sign-in desk. 


