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1 EXECUTIVE SUMMARY

1.1 Introduction

This assessment follows Planning Policy Statement 25 (PPS25 Dec 2006) and
the “PPS25: Development and Flood Risk Practice Guide” (Dec 2009) and
relates to potential development sites listed in the Strategic Housing Land
Availability Assessment (SHLAA), which identifies land available for possible
allocation in the site-specific plans stage of the Ipswich Local Development
Framework (LDF). It supersedes the draft level 1 SFRA dated November 2007
which was intended to inform the sequential test at the preferred options stage.

It is apparent, from the SHLAA, that in order to achieve Regional Spatial Strategy
(RSS) growth targets between now and 2021, it would be necessary to develop
brown field sites within the flood plain in Ipswich.

This level 2 SFRA is therefore required to enable the exception test to be carried
out for certain types of potential land use allocations for possible development
sites in the flood plain. It should also enable Ipswich Borough Council to
undertake a sequential test approach to flood risk, based on the consequences
of flooding on existing and proposed development in high-risk flood areas as part
of the preparation of the LDF.

The original level 1 SFRA assumed no tidal flood defences and was based on
tide levels that have since been revised as part of the design process for the
Ipswich Flood Defence Management Strategy. Final details of the strategy,
received in January 2010, have now enabled this level 2 SFRA to be produced
accounting for the presence of recently improved defences, as well as for the
planned flood defence barrier expected to be operational in 2014.

The SFRA also considers the potential effects of development on local flooding
and minor watercourses and identifies mitigation measures including sustainable
urban drainage systems (SUDS) and suggests a framework for safe
development in flood zones 2 & 3.

This level 2 SFRA is a living document In the future, updates will be provided
when the Surface Water Management Plan is completed, on completion of the
Ipswich Flood Defence Barrier and as relevant parts of the Floods and Water
Management Bill come into force.
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1.3.4 The rate of sea level rise is predicted to increase from 4mm/year now to
15mm/year by 2085. PPS25 requires LPAs to take account of these
predictions. By 2110 sea levels are predicted to rise by 1.02m.

1.3.5 By 2110, if there were no flood defences, tidal flooding could occur many
times per year in parts of the Waterfront and Ipswich Village areas. There
would be many consequences such as foul sewage flooding, loss of
electricity supplies and damage to vegetation and infrastructure. Salt
floodwater could reach a depth of 2 to 3 metres, sufficient to cause deaths
and injuries

1.3.6 Flood risk is a product of ‘probability’ and ‘consequence’. It takes into
account the consequences, e.g. death and injury, damage to property and
businesses.

Probability, frequency or return period are ways of describing how often
flooding will occur. Very frequent flooding that causes slight damage
would be low risk.

Probability is expressed as the annual exceedance probability (AEP) i.e.:
the chance of an event being exceeded in any year.

For example a 1% AEP = 100 year return period. (not necessarily every
100 years –but would be on average every 100 years)

1.3.7 Across much of the floodplain (not including the Belstead Brook valley) the
annual probability of tidal flooding due to overtopping of existing defences
is 0.5% - 2 % (return period 200 to 50 years). Computer modelling
indicates in some parts the frequency is less.

1.3.8 Over the next 100 years if sea level rises as predicted and defences were
not improved, the probability of flooding would increase to between 100%
and 20% AEP

1.3.9 The proposed barrier will reduce the frequency of flooding upstream to
less than 0.1%AEP, however sea level rise and climate change is
predicted to increase the frequency of flooding to 0.33% AEP by 2110

1.3.10 With the barrier in place and the Wherstead Rd defences improved in step
with sea level rise, the risk to people and therefore demand for emergency
services is likely to reduce, even with the anticipated sea level rise and
proposed population.

1.3.11 With no barrier, if a 0.5% AEP event occurred during 2010, flooding is
likely to result in an estimated 127 injuries and 3 deaths.







SFRA for IPSWICH Level 2 ver28.doc Page 13 of 129

affordable these may be. However land raising has been used recently at
several sites.

1.3.21 Flood risk management (FRM) measures may affect the form and
appearance of the Waterfront and Village areas as well as development
costs. These issues should be considered over a much longer time frame
than the LDF.

1.3.22 Results of assessment of Sites in Flood Zones 2 and 3

Summary
Proposed Residential / mixed use
sites

Sites considered for Commercial
only

Safe Likely to
be made
safe by
FRM
measures

Unlikely
to be
Safe

Safe Likely to
be e
made
safe by
FRM
measures

Unlikely
to be
Safe

No
Barrier

0 11 23 1 6 25

With
barrier

11 20 3 24 5 3

Commercial only sites, includes sites proposed for residential that were found to
be unsafe for residential use.

Of the 3 sites that appear unlikely to be safe - even for commercial uses with the
flood barrier, 2 might be suitable for water compatible development leaving 1 site,
which may be suitable for commercial development with a short design life.

Some sites listed as requiring FRM measures may be regarded as safe without
them if the sites are developed early in the LDF period and/ or it is agreed they
have limited design life.

As time goes on and as sea levels rise more sites will become unsafe or require
more FRM measures.

For details for individual sites see section 16.4

1.3.23 If the Council wishes and allow more development, and reduce flood risk
management (FRM) costs, then higher hazard ratings would need to be
accepted on safe access / escape routes. This would place more people
at risk. Equally lower hazard ratings could be set to reduce risks further
but fewer sites would be developable.
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1.3.24 The LDF Core Strategy Policy DC4 is acceptable. It states -
“Development will only be approved where it can be demonstrated that the
proposal satisfies all the following criteria:
a. it reduces does not increase the overall risk of all forms of flooding
in the area through the layout and form of the development and
appropriate application of Sustainable Urban Drainage Systems (SUDS);
b. it will be adequately protected from flooding in accordance with
adopted standards wherever practicable;
c. it is and will remain safe for people for the life time of the

development; and
d. it includes water efficiency measures such as rainwater harvesting,

or use of local land drainage water where practicable.”

1.4 Recommendations

1.4.1 The following recommendations presume that PPS25 is followed as stated
in the Core Strategy DC4.

1.4.2 The Council’s Executive Committee needs to decide what level of risk is
acceptable.

1.4.3 Assuming the committee approves the framework for safety suggested in
section 16.2 and 16.3 of this SFRA, the supporting text to the LDF DC4
policies should link to the SFRA safety framework as follows:-

1.4.4 Add the following supporting text to DC4 “ More vulnerable and less
vulnerable development sited in flood zones 2/3a, as defined in PPS25
may be acceptable. However FRA’s will be required to demonstrate that
such developments will be “safe” in accordance with the Safety
Framework described in sections 16.2 and 16.3 of the SFRA (To be
detailed in a future SPD) and consider flood risk from other sources. The
assessment will follow PPS25 and Annex E of PPS25.
Planning permission will not be granted if submitted details do not comply
with the Safety Framework.

In addition permissions should not be granted if emergency responders
are concerned about their capabilities/ plans.”

1.4.5 Add the following supporting text to DC4 “FRAs for proposals in flood
zones 2 and 3 need to clearly state the frequency of flooding in and
around the site and, until the EA's flood defence barrier is implemented,
will need to assume existing defences are in place. Alternatively a FRA
could be presented assuming the barrier is defences are in place,
however any planning permission should be conditioned to prevent
construction until the final stages of the barrier are assured.”
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1.4.6 Add the following supporting text to DC4 “Highly vulnerable development
will not be permitted in flood zone 3a”

1.4.7 Add the following supporting text to DC4: “ Basements or lowered ground
levels around buildings will increase flood risk to people contrary to the
aims of PPS25. Basements are particularly vulnerable to all types of
flooding. Basement dwellings should therefore not be permitted where the
floor level is below the 0.1% AEP tide level in 100 years time. Basements
dwellings should not be permitted in Areas Susceptible to SW flooding.
Basements in zone 1 should only be permitted subject to adequate FRAs,
which must address ground water, sewer and overland flood sources. “

1.4.8 Add the following supporting text to DC4: “FRA’s will be required for any
land raising including impacts on Surface water flood risk. No raising of
ground levels should be permitted around the Wet Dock that would
impede surface water flood paths from Bridge Street, Key Street, Fore
Street and Coprolite Street to the Wet Dock.”

1.4.9 Add the following supporting text to DC4: “SUDS are an important method
of reducing flood risk associated with development and are an essential
element of any development in the Borough wherever practicable.”

1.4.10 Add the following supporting text to DC4: “The SFRA also identifies key
surface water flood paths and watercourses (flow routes) and areas at risk
of flooding. These are to be safeguarded for the future by protecting them
from development and other obstruction. Development proposals should
design for key flow routes. Surface water management plans will be able
to facilitate this.”

1.4.11 Add the following supporting text to DC4: “SUDS standards and policies
are currently set out in the Councils Drainage and Flood Defence Policy
(although these standards may be rewritten and incorporated as a
supplementary planning document). In the future it is expected that
National Standards will be followed”

1.4.12 The Council’s Drainage and Flood Defence policy should be updated to
allow for increases in rainfall intensity due to climate change.

1.4.13 Add the following supporting text to DC4” Layout and form of buildings and
roads must be designed around SUDS bearing in mind SUDS should be
sited in lower areas, but preferably close to source, making use of
topography.”
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in commenting on planning applications for development in flood risk
areas.

The Council’s Drainage Engineering team has produced this Level 2 Strategic
Flood risk Assessment. The Halcrow Group carried out 2D modelling and hazard
mapping for this SFRA using the Environment Agency’s hydraulic model.

The Council published this report in June 2011.



SFRA for IPSWICH Level 2 ver28.doc Page 18 of 129

2 LOCATION

The map shows the area administered by Ipswich Borough Council, the subject
of this report. (Repeated at large scale in the appendices.)
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3 DRAINAGE & FLOOD DEFENCES - DESCRIPTION

3.1 Main River Gipping and Orwell Estuary

Ipswich is sited where the freshwater River Gipping becomes the tidal River
Orwell. The Orwell Estuary downstream from Ipswich is a wildlife site of
international importance designated SSSI, RAMSAR, SPA and an AONB.

The estuary funnels tidal surges with the result that tidal levels in Ipswich can be
slightly higher than at Harwich.

The catchment of the River Gipping includes the towns of Stowmarket, Needham
Market, Bramford, Claydon and Western parts of Ipswich but is predominantly
rural.

At Horseshoe sluice (Yarmouth Rd) the river divides, with the tidal Orwell on the
West side and the freshwater Gipping on the East side of an island. The island is
defended against tidal flooding but not fluvial flooding. The Gipping spills over
Handford sluice (off West End Road) to join the Orwell.
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This section of wall is founded on timber piles.

Additionally movement of the defence wall (quoted failure date 2012-2017)
further upstream opposite the Steam Boat Tavern was noted.

A further section of the concrete defence wall on the West bank just downstream
of the Velocity Control Structure, which was not replaced in 1977, is also in poor
condition and likely to fail soon. Life expectancy for this section is shown as
2007-2012.

The long-term strategy includes the repairs to these walls that will raise subsided
sections to the original design level of 4.25m AOD.
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3.5 Belstead Brook

Belstead Brook (main river) joins the Orwell Estuary at Bourne Bridge to the
South of the town. The catchment is mainly rural but includes Copdock and the
extreme South West of Ipswich. The brook has a mainly undeveloped flood
plain, with three properties known to be at risk of flooding.

3.6 Alderman Canal

The Alderman Canal (ordinary watercourse & Local Nature Reserve) originally
fed water mills at Alderman Rd and Stoke Bridge with flows from the River
Gipping. Circa 1880 the channel downstream of Alderman road was filled in and
replaced with part of the “Low Level trunk sewer”. Apart from a 762mm
rectangular penstock, river flows are now prevented from entering the canal by
an embankment across the old channel. There is no known formal outlet.

Water is retained at a high level by another earth embankment crest level 3.7m
AOD along the south side of the canal. Any leakage is intercepted by a counter
ditch, which drains the low-lying meadows and playing fields back into the Tidal
Orwell at via a culvert and surface water sewer at Constantine Road. The water
level in the canal is normally the same as the River Gipping, however during
periods of flood risk the EA close the penstock to prevent overtopping of the
embankment, which has only 200mm, freeboard in normal conditions.

There are a number of trees along the embankment of the canal, which could
increase the likelihood of a breach if they were to fall due to high winds.

A survey was carried out in February 2010 as follows:
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3.7 Mill River – East of Ipswich

Mill River flows eastwards from the extreme East of Ipswich towards the Deben
Estuary. The upstream part in the urban area has been replaced with a surface
water sewer, which outfalls into a SSSI wet land area known as Bixley Heath.

Upstream of the wetland area large sections of the original valley have been
filled, however the original valley remains in two areas – upstream of Bixley Rd
and just off Bucklesham Rd. Drainage of these areas is reliant on the surface
water sewer. In extreme events the remaining low areas are liable to flood.

Water leaves the wetland area just upstream of the entrance to Bixley Heath and
flows through several ponds at Purdis Heath. The enmained part of Mill River
starts downstream of the ponds and flows through a rural area.

3.8 Westerfield Watercourse

This flows westwards from Westerfield village towards the River Gipping at
Claydon. Areas of undeveloped land including the Council’s Millennium
Cemetery in the North of Ipswich fall within its catchment. An ISIS model was
built by a developer in 2009.

3.9 Other Watercourses, Springs and Land Drainage.

Due to geological conditions many other smaller watercourses exist. As the town
has been urbanised some have become fragmented, piped or only flow in
exceptional conditions.

During heavy rainfall, runoff and overflow from overloaded or blocked drainage
systems inevitably makes its way towards the minor watercourses and then the
low areas adjacent to the Orwell and Gipping, including the Wet Dock.

During 2009 The EA undertook a national exercise to map areas that may be
susceptible to surface water flooding (ASTSWF). These maps ignore the
presence of underground drainage and relate to a single storm event. Effectively
these highlight valley bottoms or hollows where flooding may occur. Some parts
of the ASTSWF map may be refined as part of the process to produce a Surface
Water Management Plan (SWMP). A plan in the Appendix shows the ASTSWF,
overlaid on areas where historic local flooding, major floodpaths and
watercourses have been recorded by Ipswich Borough Council. No detailed base
mapping has been used in conjunction with the ASTSWF due to the potential
inaccuracies.

Away from the main valley of the Orwell and Gipping the ground rises steeply to
a flattish, predominantly residential, area at about 30-40m AOD. Boulder clay
(diamicton) caps the very highest areas to the north of Ipswich. Below this sands
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and gravels overlay London Clay. Many of the minor watercourses are fed by
springs issuing from the base of the sands and gravels. Over time some
watercourses have eroded steep sided tributary valleys cutting into the higher
areas. (A map showing geology, minor watercourses and general topography is
included in appendices with paper copies of this report.)

As Ipswich developed many of these watercourses were used for water supplies,
or culverted where they flowed through streets – towards the Orwell. Examples
are Northgate Street, Lower Brook Street, Spring Road and Upper Orwell Street.

Some watercourses were used to create the ponds in Christchurch Park,
Holywells Park and Chantry Park. Along the eastern boundary of Holywells Park,
a canal, with water retained by an earth embankment up to 3m high, originally
fed the Cliff Brewery. This is now drained via an old Anglian Water storm
overflow Sewer to the Orwell. Problems have recently arisen with high water
levels or falling trees threatening to breach the embankment, with leaks flooding
across parking areas in adjacent premises.

Land drainage systems (intended to drain ground water using porous pipes) have
been installed in valley bottoms in several areas to help drain gardens.
Examples can be found at Tuddenham Avenue, Cavendish Street, Ancaster
Road, Gippeswyck Park and Cliff Lane.

Land drains were also incorporated in the main river flood defences – these drain
ground on the land ward side and at intervals these outfall through the sheet
piled walls with flaps intended to prevent reverse flow.

3.10 Sewerage System

In about 1880 the Low Level Trunk sewer was installed and tributary sewers
were added as the town grew rapidly. The original system is still in use and
carries foul and surface water runoff from NW and central Ipswich around the
Wet Dock and to the Cliff Quay Waste Water Treatment Works.

A plan in the appendix shows trunk sewers.

In the lowest parts of the town, the Low-level sewer is extremely shallow and
pumping stations were installed to lift foul/combined flows into the sewer, often
with separate surface water systems draining to the estuary by gravity. Flap
valves were intended to prevent reverse flow when tide levels exceed ground
level. In some areas, such as Bath Street and Wherstead Road, oversized pipes
or storage tanks are included to store runoff when rainfall coincides with high
tidal conditions.

By 1939 the system had to be reinforced by the addition of the High Level trunk
sewer constructed on a roughly parallel route to the North of the Low Level
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Sewer. This permitted development of the Crofts residential area to the NW of
Ipswich.

Later flows from villages outside Ipswich at Blakenham, Bramford & Claydon
were pumped into the system. Storm-water overflow sewers, from the trunk
sewers to the rivers, were added to relieve flooding. Even so both trunk sewers
flood during severe weather, especially where they cross the tributary valleys.
Flows then route overland along the valleys and watercourses towards the lowest
parts of the town.

Many other sewerage improvements and additions were made as the town
expanded, the most recent being “Project Orwell” a £33M 2.4m diameter tunnel
and a series of pumped tanks which provided further relief and reduced
emissions from the overflow sewers to the river/estuary.

Foul and combined flows from North West and central Ipswich are pumped into
the Cliff Quay wastewater treatment works.

Much of the East of Ipswich drains via combined sewers to either the “Eastern
Area trunk sewer”, built in 1960, or the “South East Area Sewer” built in 1983. As
they enter the Cliff Quay treatment works, large storm overflow structures allow
surplus flows to spill via screens to the Orwell.

There are now some 40 major outfalls through the flood defence walls into the
Orwell or Gipping. Most have flap valves intended to prevent reverse flow and
tidal flooding. Some of these are very large: - twin 2.7 m square flap valves at
Stoke Bridge and two pairs of 2.4m diameter flaps at Toller Rd.

The Anglian Water system in Ipswich now includes 15 pumping stations, a further
4 pumped tanks, at least 6 attenuation tanks and an open attenuation pond at
Ransomes Europark. The sewerage system serving NW and central Ipswich is
therefore complex.

Anglian Water (AW) has “Infoworks” computer models to enable them to
understand the operation of the sewer network and model possible improvement
schemes in detail.

Much of the Chantry area, south of the river, is served by separate foul and
surface water sewerage systems. Surface water systems drain to Belstead
Brook. Foul sewage is drained by gravity to Chantry wastewater treatment works.
AW is currently developing a model for parts of this area.
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3.11 Highway or Railway Drains

In a few areas of Ipswich, highway or railway drains discharge to watercourses;
in other areas private systems serve large areas. In the Dales Road area the
railway, in cutting, is thought to drain rural runoff from fields East of Henley Road
towards Norwich Road.

Highway or railway drains are unlikely to be shown on AW’s sewer maps. Some
have been mapped – see plan in appendices.

3.12 SUDS and Soakaways

As a result of policy changes during the last few years (PPG25, the Ipswich
Drainage and Flood Defence Policy & Building regulations), SUDS, soakaways
or attenuation systems have been increasingly used to reduce adverse impacts
on watercourses and the sewerage network. Examples of this are at the Park
and Ride and Anglia Parkway sites North of Bury Rd and St Mary’s Convent.
Areas of the town served by such systems are recorded by IBC.

In parts of Ipswich, soakaways are used for surface water drainage; these are
normally the property owners’ responsibility. However some 82 soakaways,
adopted by the Highway Authority, are known to exist and have been mapped,
(see plan in appendices) others probably exist. During the past few years many
of the older ones, installed circa 1950-1970, have been found to be totally
inadequate and several have been replaced/enlarged.

Ravenswood, a 1200 home development currently under construction, uses
landscaped infiltration basins and soakaways for surface water drainage - all
designed to protect homes from a 1 in 100 year rainfall event. These features do
not affect the springs and watercourses in Braziers Wood.

Some recent developments, located in low areas, where attenuation storage has
been installed, have suffered from flooding because surcharging of the sewerage
system prevents discharge at the designed rates. AW typically specifies an
allowable discharge and designers erroneously assume the sewer has capacity,
for that discharge rate, without surcharging.

Other recent developments have included low-level basement car parking or
buildings below water levels (surcharge levels) that commonly occur in adjacent
sewers. Some of these are situated in flood risk zones. Private pumping
systems are increasingly being used in an effort to avoid flooding of such low
areas.
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3.13 SFRA Compartments

The compartments in the report comprise shallow basins, which could fill with
floodwater to a threshold level before overflowing into adjacent compartments.
Ground levels, roads or bridge embankments govern the threshold levels. These
compartments were defined in the Environment Agency’s “Ipswich Flood
Defence Management Strategy – Hydraulic Modelling – Draft Model Report (Nov,
2003)”.
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4 HISTORIC FLOODS

4.1 Surge Tides

Tidal flooding (or storm surge) is caused by weather patterns and will be worst
when combined with a spring tide. Water levels in the North Sea are raised
when atmospheric pressure is low over the North Sea and high over the Atlantic.
Previous severe tidal flooding has been accompanied/caused by hurricane force
winds.

Storm surges have caused tidal flooding in East Anglia on many occasions. A
quick search (reference 7) indicated major surge tides occurred in 1236, 1287,
1613, 1619, 1762, 1894,1904,1905, 1927/8, & 1938. These would not have
caused great damage because the town’s marshes were not built on.

The most recent serious flood was in 1953. A plan in the appendix, copied from
IBC’s contemporary paper record, shows the extent mapped against 1950’s
background Ordnance Survey plans.

2,500 people died in Northern Europe and the East coast of England. Thousands
were made homeless.

40 people died at Felixstowe where homes where destroyed. No deaths
occurred in Ipswich but the flood affected residential properties in the Bath Street
area (these were subsequently demolished) and power and gas supplies failed.

Flood defences built between 1971 and 1983 saved the town from serious surge
tide flooding on 2/3 January 1976, 11/12 January 1978 and 1 February 1983.
(Reference dated 1987).

More recently on 9th November 2007, a surge tide peaked at 2.2m above normal.
Luckily this coincided with low water and the tide level reached 3.2m AOD.

Only minor flooding at Wherstead Strand (outside Ipswich) occurred. If the peak
surge had coincided with high water then the level would have reached about
3.8m AOD. Advance warnings were provided and emergency plans were
activated along the East coast. The progress of the surge along the coast was
closely monitored. At Great Yarmouth the surge peaked at high water and some
minor overtopping of defence occurred. It was some 4 hours before it reached
Ipswich.

A slightly higher tide level was recorded on 24 November of 3.48m AOD, again
this cause no serious problems.
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4.2 Fluvial Flooding

The most recent severe fluvial events were in 1947 and 1939. These were partly
caused by flood debris that obstructed the old “Seven Arches Bridge” at London
Road. The current replacement bridge is single span and no longer obstructs the
flow.

It appears that during these events, floodwater followed the original path of the
River Gipping before it was filled in 1882, through the “Ipswich Village” area, and
spilled across Bridge Street into the Wet Dock at Albion Wharf. Floodwater was
reported to be five feet deep in Princes Street and cars were swept away.

Contemporary paper record plans showing the 1939 and 1947 floods on relevant
OS survey background are reproduced in the Appendices.

1939 Floodwater from river Gipping spilling into wet dock at Albion Wharf

1939 Floodwater in Princes Street
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4.3 Pluvial or Local “flash” flooding

This currently occurs much more frequently than tidal or fluvial floods, generally
with relatively low consequences, however repeated flooding can cause much
distress and expense, especially where floodwater (often with sewage) enters or
comes close to entering homes

Ipswich is unusual in having about 30 years of detailed records of local flooding
resulting from heavy rainfall, not attributed to overtopping of river or tidal
defences. Such flooding results from surface runoff, overloading of soakaways,
SUDS, piped systems, ordinary watercourses (ditches, streams or valley
bottoms) or ground water.

As the town grew and more surfaces were paved, runoff increased. Flooding
resulted and was often subsequently alleviated by drainage improvements. Thus
the oldest records are unlikely to be of much significance. However, stubborn
problems remain as shown on a map included in the appendices. (Plan shows
Local Flooding, Watercourses, ASTWF & ground water flooding.).

Currently the most serious problems are at: Lovetofts Drive, Daimler Close,
Swinburne Rd, Norwich Rd, Coltsfoot Road, Monton Rise, Bridgewater Rd,
Ellenbrook Rd, Bixley Rd, Hadleigh Rd, Holywells Rd, Duke Street, Maidenhall.

IBC have many photos of such flooding, such as the following, included to
illustrate some relevant problems.

Holywells Road – floods several times per year.


