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Executive Summary

In autumn 2019, Kingston upon Hull experienced flooded houses on two occasions. On the 27
October, over-topping of the Old Fleet Drain watercourse led to reports of five properties being
flooded. Prolonged rainfall leading up to and including the 27t October 2019 saw the network of
watercourses in and around the city exceed capacity. Following this, the drain over-topped on a
number of occasions and further internal flooding was only prevented by the use of pumps at
strategic locations.

Following heavy rain on Sunday the 10" November 2019, we received reports that in addition to
repeat flooding at Bexhill Avenue, two further properties had experienced internal flooding, one on
Paxdale, Sutton Park and one on Pilots Way, Victoria Dock. There was also several areas in the
city where extensive roads and gardens were flooded although there were no confirmed internal
properties flooded. The two most affected areas were Norland Avenue in Boothferry Ward and
Cumbrian Way in North Carr Ward. The 3 surface water schemes in the west of the city were all
operation, although the Cottingham and Orchard and Anlaby and East Ella Flood Alleviation
Schemes were only 75% complete. This S19 report will focus in Old Fleet Drain and Bexhill
Avenue but will also look at the other areas in less detail and offer recommendations.

A formal investigation under Section 19 of the Flood and Water Management Act (FWMA) was
considered appropriate. This was led by Kingston upon Hull City Council as the Lead Local Flood
Authority (LLFA). This report details the findings of the investigation. The cooperation of all
partners was received and welcomed throughout.

Investigations have been carried out by Hull City Council (HCC), East Riding of Yorkshire Council
(ERYC), the Environment Agency and Yorkshire Water as the Risk Management Authorities who
operate numerous assets across the city and surrounding area. A range of findings have been
reported in the investigation and measures are being put in place to improve the drainage network
by both partners. Further works are being developed to deliver further improvements.

Flood Guidance Statements leading up to the event did not show any risk in Hull on the 27th,
although yellow warnings for surface and river flooding had been issued covering the preceding
days.

On the 27t October the residents of 34 Bexhill Avenue contacted the emergency services to
report flooding, and Humberside Fire and Rescue responded. In order to maximise pumping
capacity, they in turn contacted Hull City Council who provided two gully cleaners to assist with the

pumping.

Hul | City Council és Flood Risk Management team
of the 28" October 2019 and started a Section 19 investigation which was then extended to cover
flooding in November.

On Sunday 10" November 2019 further flooding occurred. Old Fleet drain over-topped and
internal flooding was only prevented through the use of pumps, and two other properties within the
city were reported to have experienced minor internal flooding. The high levels in Old Fleet Drain
continued for several days.
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It is important to note that flooding following a sustained period of rainfall is always a possibility.
The city of Hull is built on low lying land which prior to building was part of the natural floodplain.
The city benefits from flood infrastructure, such as walls and pumping stations, to help manage
water but a risk will always remain. Everyone has a role to play in helping to manage this risk. A
recommendation is made to continue working with residents of the city to ensure they are aware of
the risks of flooding and the ways in which a resident or community can help themselves.
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1. Introduction
1.1LLFA Investigation

HCC as the LLFA has a responsibility to record and report flood incidents as detailed within
Section 19 of the FWMA:

Section 19
(1) On becoming aware of a flood in its area, a lead local flood authority must, to the extent that it
considers it necessary or appropriate, investigate:

(a) Which risk management authorities have relevant flood risk management functions, and
(b) Whether each of those risk management authorities has exercised, or is proposing to exercise,
those functions in response to the flood.

(2) Where an authority carries out an investigation under subsection (1) it must:
(@) Publish the results of its investigation, and
(b) Notify any relevant risk management authorities.

It was deemed necessary to complete an investigation into the flood incidents which occurred on
the 271 October 2019 and around the 10" November 2019 as 7 properties were reported to have
flooded internally.

This report provides the details of the conditions leading to the flooding, the impacts of the flooding
and the roles and responsibilities of all operating authorities in the area. Investigations have been
carried out and recommendations and conclusions are given.

1.2 Site Location- Old Fleet Drain, Bexhill Avenue

On the 27™ October 2019, flood water crossed the garden of number 60 and entered the gardens
of 10 properties, and causing internal flooding to 5 of the properties on Bexhill Avenue, Hull.

© Crown copyright and database rights [2011] Ordnance Survey [100023372]

Figure 1. Affected Area
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On Sunday 10" November 2019, the Old Fleet Drain again over topped causing more flooding and
in addition, we received reports at two further properties in the city:

A

Do Do Do Do

One on Victoria Dock, where water appears to have flowed down a slope in the garden to
the back of the house. Despite making enquiries, we have not been able to confirm the
reports of flooding here or how much damage was caused, and

One on Sutton Park, where water flowed from a footpath which was higher than a front
garden which had an impervious surface, leading to slight internal flooding via an air brick.
There was also reports of extensive road flooding at Cumbrian Way, North Carr

Road and gardens submerged in Norland Avenue

Record high levels on the Holderness Drain which caused some flooding to property
outside of the city boundary
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1.3 Local Drainage System

The city of Hull is built on former marshland which would have formed the natural floodplain of the
River Hull at its mouth with the Humber estuary. It is this location that provided the trade, wealth
and employment that a port city brings but with this location comes the challenges of managing
water. This is particularly apparent with the impact of climate change. Along the frontage of the
Humber estuary and the River Hull the land has been raised to defend the city from the tide,
however this has then caused issues with surface water and smaller watercourses unable to
naturally outfall into the estuary. This means there is a reliance on pumps to help lift water into the
estuary, particularly when the tide is high and with sea level rise the reliance on pumps is
becoming more frequent. The drainage system which carries the water from surrounding land to
the north, east and west of the city is a complex interaction of rivers, streams, ditches, dykes and
sewers. Some of these are Main Rivers permissively managed by the Environment Agency (EA)
and some are and open drains and streams (Ordinary Watercourses permissively managed by
local authorities, or often the responsibility of riparian landowners) but much of the system is
culverted below ground.

The majority of the drains do not remain open and have been either filled in or piped in to become
the public sewer system. This system for the majority of the city is combined surface water and

foul and flows to the Saltend Waste Water Treatment Works where the flows are treated and
discharged to the Humber estuary. Pumping stations at West Hull and East Hull help manage the
flows from these sewer systems. There is also pumping at East Hull to lift water out of Holderness
Drain and into the estuary. The Bransholme area of the city is served by a separate surface water
drainage system which discharges flows into a storage lagoon before outfalling to the River Hull.
Yorkshire Water is responsystenbl e for the cityos
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Figure 2: Hull City Drainage Systems
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2. Drainage Historyz Previous Floodincidents
2.1 June 2007

The floods of 2007 followed some of the highest rainfall on record across many parts of the region,
and many drains, ditches and watercourses were overwhelmed. Many streams and ditches flowing
through the East Riding of Yorkshire Council (ERYC) villages of Anlaby, Cottingham and Willerby
were overwhelmed and flood flows came out of bank and caused significant flooding through
these towns, these flows then passed onto the west of the city of Hull where the flooding of Anlaby
Park, Orchard Park and Derringham followed. The flooding of these areas was caused by the
capacity of the integrated drainage system being unable to pass flood flows. Similar flooding
extended across large areas of the east of the city where drainage systems were unable to cope
with excessive rainfall, flooding again extended outside of the city boundary with many villages
east of the city suffering from flooding.

Flooding in the North East area of the city was exacerbated due to infrastructure failure at the
Bransholme Pumping Station; significant areas of Bransholme and Kingswood were affected.

More than 1300 businesses and 8600 residential properties were flooded in the city; many more
were affected in the ERYC villages.

2.2 25" August 2012

The flood event of 25" August 2012 was caused by an intense storm localised to the city,
surrounding areas have not reported similar incidents from this event and similarly many of the
other events which caused problems in surrounding areas did not impact significantly on the city.
Proble ms wer e reported across the city but are
19 residential and 2 commercial properties have been recorded as flooded and many other roads.

2.3 5" December 2013 Tidal Flooding

On the 5" December 2013, atidalsurgebre ached the cityds Humber
flooding to 264 properties and businesses predominantly in the Anchorage, Porter St and English
St areas of the city

2.4 10th August 2014

From Sunday 10th to Monday 11™" August 2014, the UK experienced some unseasonably windy
and very wet weather from the remnants of ex-hurricane Bertha. Bringing strong winds and heavy
rain, with parts of eastern England and north-east Scotland worst affected. This led to the flooding
of 3 properties and numerous roads in Hull

Environment Agency data showed that water levels in the River Hull and smaller watercourses
within the city were normal and able to receive flows. The tidal levels were also at a lower extent
so there were no recorded issues with water discharging to the Humber. This shows that the
incident was purely based around a pluvial event, flooding from surface water and sewers.
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2.5 2nd April 2018

On the evening of the2™Apr i | , a property in Bexhill Avenue,
flooded. The nearby Old Fleet Drain had over-topped, causing water to run through a garden,
across an area of public open space and then flooding a single property.
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3. Latest Flooding Incidentsz Sunday 27" October2019

3.1 Bexhill Avenue Flooding

On the evening of the 27"Oct ober , residents in Bexhill Avenu
boundary noticed rising flood water rising around their house. The fire service attended along with
Hull City Council.

On investigation, it became apparent that the nearby Old Fleet Drain had over-topped in the same
place as in April 2018, but the larger volume this time caused water to run through a garden,
across an area of public open space and then flooding five properties internally.

Figure 3: Bexhill Avenue LIiDAR
3.2 Bexhill Avenue, Sutton Park, Victoria Dock - Sunday 10t November 2019

On Monday 11" November the residents at one of the properties on Bexhill Avenue rang to say
they had flooded again. On investigation this was found to be contained to the garden and no
internal flooding had occurred. Details of the rainfall and operational response can be found in the
next sections.
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3.3 Cumbrian way, Bransholme

Flooding was reported on roads in Bransholme around Cumbrian Way and Lothian Way. Initial
reports to Humberside Fire and Rescue suggested internal property flooding but the flood water
remained on the roads and in gardens. There were no watercourses overtopping so issue was
linked to surface water unable to discharge into the gullies and sewers and must have been
localised as a housing estate on the same trunk sewer system which is lower did not report any
issues.

3.4 Norland Avenue

Humber Fire and Rescue Service crews were called to Norland Avenue and proceeded to
pump flood water away on the evening of the 14th November. There were no reports of
properties within the Hull side of Norland Avenue flooding but it appeared to mostly affect
properties in the East Riding.

Following on from the reports of external flooding in Anlaby Common, Yorkshire Water carried
out a visual inspection of the public sewer network on Norland Avenue and Kendall Way and
reported that there were no signs of operational issues or blockages on the network.

The water levels receded rapidly on the 14th and remained stable once weather conditions
improved.

Background Information

The sewer network, from parts of the East Riding and the west of Hull City, discharge into the
YWS Trunk Sewers and into the Hull Tunnel adjacent to the West Hull Pumping Station

(WHPS).

Figure 4: Yorkshire Water Sewer Network with Level Monitor (LM) Locations
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In figure 2 the trunk sewers are labelled and the locations of the sewer level monitors, LM1,
LM2 and LM3 in the sewer network are also indicated. The local sewer networks serving the
properties in the area discharge into the trunk sewers.

Anlaby and Cottingham and much of the Haltemprice area in East Riding drain into the YWS
sewer network in Hull City, largely into the trunk sewer network. There are two trunk sewers
which serve the area of Anlaby: one in Anlaby Road, the Newington Trunk, and the other runs
down Springhead Lane into the Western Trunk. (See figure 2 above).

The trunk sewers discharge into the Tunnel sewer, constructed as part of the Humbercare
Scheme, which carries flows to the Saltend Treatment Works, the Tunnel also takes flows from
the east of the city, adjacent to East Hull Pumping Station on Hedon Road. The Tunnel is
designed to act as storage during high flows. When the tunnel capacity is exceeded the West
Hull Pumping Station can act as an overflow and is used to discharge excess flows directly into
the estuary.

The probable cause at Anlaby Common was the intense rainfall on the catchment upstream
overwhelming the trunk sewer network which flows from west to east through the affected
area. Therefore it is likely the flooding experienced was as a result of the exceptionally heavy
rainfall events resulting in inability of the local sewer system to discharge quickly enough into
the trunk sewers.

The trunk sewers discharge into the Hull Tunnel at West Hull Pumping Station. The sewer
system started to drain down once the intensity of the rainfall eased and pumping operations
were able to catch up with flows in the system.

3.5 Holderness Drain

On 27t October the pumps at East Hull Pumping station which work to lift water from the drain into
the Humber estuary when the tide is high were not operated. This resulted in high water levels in
the Holderness Drain, although no properties were flooded in Hull. A business premises in the
East Riding did suffer flooding in this event and subsequently has flooded several times since.
https://www.hulldailymail.co.uk/news/hull-east-yorkshire-news/flash-flooding-hull-golf-club-
3475190
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3.6 Weather Guidance

Flood Guidance Statements were received from the Environment Agency in the days up to the 27t
October 2019. The flood guidance statement from the Flood Forecasting Centre on Thursday 24"
October suggested risk would have passed by Sunday, and that overall likelihood in Hull was low

with only minor impacts.

Flood Guidance Statement FLOODFORECASTINGCENTRE

10:30hrs Thursday 24 October 2019 = @nm | ZeMeonc
Thursday Friday Saturday Sunday Monday
24012019 10302359 | 250ct2019 26 0ct 2019 27 0c12019 280ct 2019

Tre ce last FGS

Steady => | Increased 4 | Increased 4 | Increased 4 | Steady >

Significant surface water and river flooding impacts are possible in Wales and possible
but not expected in parts of the north and west of England on Friday and Saturday.
Minor impacts are possible elsewhere. The overall flood risk is LOW.

Specific Areas of Concern Map 1: Friday 25 to Saturday 26 October
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Figure 5: Flood Guidance Statement Thursday 24th October 2019

However, by Friday 25" October, the Flood Guidance Statement was revised to show parts of the
country were now at a higher risk. This statement changed the likelihood of a flood event in Hull
from ALowo thowetel any iynpatt onviHall (and much of the country) was revised
from AMinoro to ASignificanto.
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Figure 6: Flood Guidance Statement Friday 25th October 2019

A further Flood Guidance Statement was issued at 10.30am on Sunday 27" October which
highlighted some risk to the midlands, including south of the Humber on the 27" and 28, but Hull

was not included in the area shown as being at risk.























































