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1.0 Executive Summary
1.1 Report Background
1.1.1 CH2M HILL carried out an investigation into the flooding incidents in Romsey that occurred in
Phase One of the investigation period after being commissioned by Hampshire County Council
as part of a Section 19 investigation under the Flood Water Management Act 2010.
1.1.2 This is Phase One of the Romsey Flooding Incident Investigation which covers the investigation
period from the 23rd December 2013 to 6th February 2014. Phase Two, is covered in the
separate report entitled, “Report on Romsey Flooding Incident Investigation – Phase Two 14th
February 2014 Incident” which covers the flooding events which began on the 14th February
2014.
1.1.3 The report includes a review of the Abbotswood Development drainage strategy and whether
the flood risk on Cupernham Lane was increased as a result.

1.2 Investigation
1.2.1 This investigation focused on specific areas of Romsey that were affected by flooding, namely;
Cupernham Lane, Winchester Road, Middlebridge Street, Riverside Gardens, and Mainstone
and Causeway. Data for the investigation was obtained from; questionnaires circulated to
residents, consultations with relevant risk management authorities and stakeholders, and site
visits.
1.2.2 The results are within this report with flooding incident maps appended as part of this report
which present the findings of the questionnaires.
1.2.3 Hampshire County Council Highways, Southern Water, The Environment Agency and Test
Valley Borough Council were all involved in the emergency response to the event. Consultation
has been made with these authorities to detail their involvements. The actions taken by each
of these authorities are shown in sections 6.2 to 6.6 of this report.

1.3 Conclusions
1.3.1 Fluvial, surface water, foul water and groundwater flooding all affected the investigation area
during the investigation period. 69 properties were reported as flooding (26 internally, 37
1-4
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externally and 8 with cellar flooding) in the questionnaire responses, while using the flooding
incident maps created, it is estimated that up to 96 properties were flooded.
1.3.2 It was judged that at the time of the flooding incidents, the Abbotswood development did not
result in increasing of the flood risk to Cupernham Lane. However it is felt that more could
have been done during the planning process of the development to define measures to be
taken to limit the off-site flood risk. Measures are now being taken by the Abbotswood
development to implement a revised drainage strategy.
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2.0 Scope of this Report
2.1 Overview
2.1.1 Following the flooding incidents in Romsey in December 2013 and January 2014, Hampshire
County Council (HCC) as the Lead Local Flood Authority for the Area were required to conduct
an investigation as per Section 19 of the Flood Water Management Act 2010 (FWMA).
2.1.2 Hampshire County Council has decided to contract out the work of this investigation to a third
party consultant in order to maintain the objectiveness of this investigation.
2.1.3 CH2MHILL were commissioned to carry out this investigation on behalf of Hampshire in
February 2014 with the scope extended to cover the flooding incidents up to the 6 th of
February.

2.2 Scope
2.2.1 This is the final report on the investigations carried out into the flooding incidents for the
investigation period between the 23rd of December 2013 and the 6th February 2014. There are
three areas to be investigated, the scope for which is as follows:
1. Cupernham Lane and Fishlake Meadows
i.

Investigate the cause and extent of flooding (surface, ground or fluvial) in Cupernham
Lane and Fishlake Meadows in order to identify areas of drainage responsibility.

ii.

Determine if the ground, drainage and weather conditions pre-development of the
Abbotswood site would have resulted in the flooding experienced in December 2013
and January 2014.

2. Winchester Road
i.

Investigate the extent of flooding (surface, ground, fluvial and foul) in Winchester Road,
Southampton Road and Middlebridge Street and the possible causes.

ii.

Determine the actions carried out by the various drainage, flood risk management and
water authorities in reaction to the flooding incident.
2-6
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3. Mainstone and Causeway
i.

Investigate the extent of flooding (surface, ground, fluvial and foul) in the area of the
A27 and A3090 junction including the properties of Mainstone and the Causeway.

ii.

Identify the mitigating action carried out by the flood risk authorities and any further
work that they intend to carry out as a result of the incident.

2.2.2 This report will detail the investigation and make a judgement based on available evidence on
the likely causes of flooding at each location.

FINAL REPORT REV 3 03.06.2014
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3.0 Location and Background
3.1 Location
3.1.1 Romsey is a small town approximately 10km north-west of Southampton (SU355215). The
predominant features of the Romsey area are the River Test to the west of Romsey which runs
from north to south, the topography of the Test Valley which slopes steeply to the east and the
watercourses that run from the north-east of the town to join the River Test.
3.1.2 The 3 main areas for investigation and pertinent features of the area are shown in the figure
3.1 below and Appendix A.

Figure 3.1 – Location Map of Romsey and the Investigation Areas
3.1.3 Flood Mapping provided by the Environment Agency predicts the town of Romsey to be at risk
from fluvial and surface water flooding. The risk bands for these maps are defined as follows:
High - greater than or equal to 1 in 30 (3.3%) chance in any given year; Medium - less than 1 in
30 (3.3%) but greater than or equal to 1 in 100 (1%) chance in any given year; Low - less than 1
in 100 (1%) but greater than or equal to 1 in 1,000 (0.1%) chance in any given year
3.1.4 The Environment Agency Flood Mapping is provided in Appendix D
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3.1.5 The areas of Mainstone and Causeway and Fishlake Meadows are predicted at high risk of
flooding from Rivers with Riverside Gardens and Winchester Road at medium and low risk
respectively.
3.1.6 Winchester Road is predicted at high risk of surface water flooding. Middlebridge Street is
predicted at low risk. The Causeway is at high risk of surface water flooding.

3.2 The Flooding Incidents
3.2.1 The three areas identified for investigation experienced flooding of sources including
groundwater, sewer, surface water and fluvial between December 2013 and March 2014. The
winter of 2013/2014 was reported by the England and Wales Precipitation Series as being the
wettest on record since records began in 1766 (Source: Met Office, link to report
http://www.metoffice.gov.uk/news/releases/archive/2014/early-winter-stats).

This

exceptional

weather arrived following a wetter than average 2012 and 2013 which in turn were preceded
by 4 years of very much dryer than average years between 2008 and 2012 rendering the
ground susceptible to groundwater and surface water flooding.
3.2.2 According to rainfall data provided by the Environment Agency, during the investigation period
between 23rd December 2013 and 6th February 2013 there was 415mm of rainfall recorded in
Romsey.
3.2.3 The flooding incident began on the 23rd of December 2013. Following a lengthy period of wet
weather, a large recorded rainfall event on this date, 74mm recorded in 12 hours (Source:
Environment Agency Rainfall Data), caused flooding across the Town of Romsey.
3.2.4 Heavy rainfall persisted in the following months and parts of the town were still flooded at the
time of the site visit on 7th March 2014 while a flood warning remained in place for the River
Test in Romsey for many weeks from the 7th February 2014.
Cupernham Lane and Fishlake Meadows
3.2.5 Flooding has occurred at Cupernham Lane on one occasion (24th December 2013). External
flooding of the properties at the bottom of Cupernham Lane was reported.
3.2.6 Cupernham Lane was closed as a result of the flooding. Floodwater in some areas of 200mm (8
inches) was reported.
3-2

Winchester Road and Middlebridge Street
3.2.7 Clean and foul Sewer flooding was reported at Winchester Road (from the westernmost of the
two railway bridges and the Plaza roundabout) on several separate occasions (principally from
24th to 29th December 2013 and from the 1st to the 14th January 2014). Depths of floodwater
reported ranged from 25mm to 450mm (1 inch to 18inches).
3.2.8 Throughout this time there were groundwater issues and flooding experienced.
3.2.9 Reports indicate that at Middlebridge Street there were 3 instances of surface water flooding
lasting 2 to 3 days at a time.
3.2.10 Floodwater depths in some areas of up to 200mm (8 inches) were reported here.
Mainstone and Causeway
3.2.11 Flooding was reported in the area surrounding the causeway on several occasions (23rd
December, 6th February and 14th February).
3.2.12 Two separate sources of flooding were reported. Firstly surface water runoff from the A27
(24th December) and secondly from groundwater and fluvial flooding from the field to the
north.
3.2.13 The extents of flooding seen are large in this area stretching from the properties at the top of
the causeway, to Mainstone and riverside gardens on the eastern bank of the test at this point.
3.2.14 Floodwater within some properties was reported up to depths of 900mm (36 inches).
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4.0 Incident Investigation
4.1 Questionnaires
4.1.1 In order to gather additional information about the extents of the flooding incidents and the
properties affected, a series of questionnaires were sent out to residents in the areas affected
by flooding. In addition, a public consultation event was held at Romsey Town Hall on the 14th
of February 2014.
4.1.2 The questionnaires were intended to support this investigation and can support any
investigations or flood alleviation scheme in the future. Although some of the responses may
be swayed by opinion, they still represent a valuable source of information particularly in
building up an evidence base of properties that were affected by flooding.
4.1.3 A total of 135 questionnaire responses were received, the summary of which is shown in the
table below. A questionnaire sample is provided in Appendix C.
4.1.4 Table 4.1 shows the areas to which questionnaires were issued and the number of responses
received.
Table 4.1 – Summary of questionnaire responses received by area

Location

No of
Responses

Number
Flooded

Internal

External

Cellar

Mainstone and Causeway

15

12

10

2

0

Winchester Road

24

18

5

7

8

Cupernham Lane

6

2

0

2

0

Middlebridge Street and Riverside
Gardens

79

28

7

21

0

Other

11

9

4

5

0

Total

135

69

26

37

8

4.1.5 The responses indicate that properties within the different investigation areas suffered from a
range of flooding types and for varying durations. The findings from the questionnaires and
post-processing are shown in section 5 of this report.
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4.2 Flooding Incident Map showing extents and sources
4.2.1 The questionnaires received for the area were compiled and processed in order to analyse the
responses and build up a picture of the flooding problems experienced in the area between
December 2013 and 2014
4.2.2 It was decided to present the results of the questionnaires in the form of a Flooding Incident
Map showing the source and extent of flooding at each property within the investigation areas
(see Figure 4.1 for the key to the drawings). This allows conclusions to be drawn across the
catchment. A distinguishment is made between extents of Internal, External and Cellar and
between sources of Surface Water and Ground Water flooding. In some cases both of these
sources are represented. (Note for the purposes of the flooding incident maps, surface water
flooding includes flooding from sewers).

Figure 4.1 Key to Flooding Incident Maps
4.2.3 Plotting the results in this way enables a judgment to be made on the extents of the area for
flooding that has occurred and thereby an estimate of the total number of properties affected
as shown in table 4.2 below. It also allows patterns to be noticed and can inform any future
schemes.
Table 4.2 Estimated number of properties flooded

Mainstone and Causeway

12

Number Estimated to be
flooded
14

Winchester Road

18

23

Cupernham Lane

2

2

28

48

Other

9

9

Total

69

96

Location

Middlebridge Street and Riverside Gardens

Number Flooded
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4.2.4 Overall from the questionnaire responses received it was reported that a total of 69 properties
were flooded.
4.2.5 Using the flooding incident maps created, it was estimated that up to 96 properties were
flooded internally, externally or cellar during the flooding incidents. This was made by
observing the patterns of flooding to judge for instance whether neighbouring properties to
those reporting flooding were also flooded.
4.2.6 A Flooding Incident Map was created for each investigation area. For the full results refer to
Appendix B. This section is to be read in conjunction with drawings 003, 004 and 005.

4.3 Discussion of Results
4.3.1 The Flooding Incident Maps compiled for each area show that many properties were affected
by various types of flooding. The results for each area are discussed in section 5.
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5.0 Incident Investigations by Area
5.1 Area 1 – Cupernham Lane and Fishlake Meadows
Location

No of
Responses

Number
Flooded

Internal

External

Cellar

Cupernham
Lane

6

2

0

2

0

5.1.1 Evidence indicates that the properties directly affected by flooding in Cupernham Lane are
limited to those properties at the bottom of Cupernham Lane. The questionnaire responses
from two properties in Cupernham Lane indicated that these properties were flooded
externally as a result of surface water running downhill from Cupernham Lane and routing into
these properties via their driveways.
5.1.2 A further property would appear to be at risk from this flood mechanism but no questionnaire
response was received from this property.
5.1.3 The responses indicated that the properties north of this point (number 69) on Cupernham
Lane were not flooded. The responses suggest that the source of this flooding is the natural
overland flow route from the adjacent field to the north and east (The Abbotswood site). The
collection/outlet point of the Abbotswood Site is the low point where the watercourse that
flows into Fishlake Meadows emerges (indicated by blue arrow on Figure 5.1 below). This
indicates why it is only the properties at the bottom of Cupernham Lane only that are affected.
High levels of runoff were witnessed due to the saturated conditions of the natural ground
within the Abbotswood site and the high groundwater table present at the time of the
incident.
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Figure 5.1– Collection/outlet point of the Abbotswood site.
5.1.4 Evidence suggests that the properties located halfway up the hill on Cupernham Lane were
protected from any surface water flooding by a drainage ditch which runs alongside the road.
5.1.5 Fishlake Meadows itself is an area where water is naturally expected to collect. As a result of
the high amounts of rainfall on the ground draining into the meadows their capacity was
exceeded.
5.1.6 This resulted in the flooding of Fishlake Meadows Road to the south due to the bank there
being overtopped. The road was closed as a result. It is understood that no properties in the
area were flooded however.
5.1.7 The flooding at Cupernham Lane is due to surface water with 2 houses reported as flooded
externally.
5.1.8 The flooding of Fishlake Meadows road is from surface water due to the overtopping of
Fishlake Meadows. No houses were reported as flooded as a result here.
5.1.9 It was reported that although the flow of the barge canal that runs through Fishlake Meadows
increased above its normal rate, it did not exceed its containment banks.
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5.2 Area 2 – Winchester Road and Middlebridge Street
Location

No of
Responses

Number
Flooded

Internal

External

Cellar

Winchester
Road

24

18

5

7

8

Middlebridge
Street and
Riverside
Gardens
79

28

7

21

0

Winchester Road
5.2.1 The properties flooded in Winchester Road can be seen to be heavily concentrated within a
small area between the mini-roundabout at the Plaza Theatre and the railway bridge.
5.2.2 The type of flooding suffered by properties is reported to be a mixture of flooding of properties
by sewer networks and groundwater flooding in cellars. Both foul sewer and clean sewer
flooding was reported by residents in Winchester Road.
5.2.3 The source of the flooding of cellars in Winchester Road is from high groundwater levels due
the exceptionally high levels of rainfall over the winter leading to the groundwater table in this
area rising. This area is underlain by a clay Wittering Formation which could explain some of
the ground water problems here.
5.2.4 The surface water reported in this area is mainly concentrated to the west end of the Plaza on
the south side of the road. Evidence suggests the source of this is the sewers running down the
middle of the road as shown in the incident flooding map and figure 5.2 below. There are
reports of manholes in the gardens of properties surcharging excess flows.
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Figure 5.2 Southern Water Drainage Networks at Winchester Road.
5.2.5 There is photographic evidence available to suggest that the manhole covers here were forced
up by the pressure of over-capacitated sewers. Excess flows were released at this location
causing the road and adjoining properties to be flooded.
5.2.6 In addition to the flooding from sewers, there was reported to be some contribution from
surface runoff from surrounding areas.
5.2.7 Shops on the Plaza were flooded as a result of the surface and foul water flooding from sewers.
Middlebridge Street
5.2.8 The flooding at Middlebridge Street has reported instances of foul sewage water flooding from
sewers/manholes. There is a foul drainage line that runs through the gardens of properties
(shown in Figure 5.3 below highlighted in green) that was the source of flooding in this
location. Numerous questionnaire responses suggest that foul sewage surcharged from
manholes either in the road or in the gardens of properties.
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Figure 5.3 Southern Water Drainage Networks at Middlebridge Street. The foul line thought to
have caused flooding is shown highlighted in green.
5.2.9 Many of the properties observed on Middlebridge Street have very low or non-existent
thresholds to prevent water ingress into the properties (see figure 5.4).
5.2.10 Although a questionnaire response was not received for the Three Tuns Pub (shown in figure
5.5) other questionnaire responses make reference to the manhole at the rear of the pub
surcharging foul water which then ran into adjoining properties. There are reports that the pub
also suffered from foul water flooding.
5.2.11 The Tadburn Stream (see figure 5.5) was reported as running at a high level but was contained
within its channel on Middlebridge Street and therefore did not contribute to the flooding
experienced in Middlebridge Street.
5.2.12 In their response, Southern Water raised concerns that manhole covers on their system in the
Middlebridge St area had been lifted (by others) in order to pump ground/river water into the
surface water sewers. This is claimed to be the main reason that sewer flooding was seen at
Middlebridge St in the vicinity of the care home.
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Figure 5.4 – Sandbags in place to protect low threshold at 127 Middlebridge Street (03.03.2014)

Figure 5.5 – View looking eastwards on Middlebridge Street showing The Three Tuns Pub with
the Tadburn Stream at the bottom of the picture (flows westwards towards the River Test)
5-12

Riverside Gardens
5.2.13 There are 20 reported incidences of flooding to some extent of properties in Riverside
Gardens.
5.2.14 It was reported that the majority of properties, although close to the eastern bank of the River
Test, were not flooded fluvially but by flooding from sewers. The bank of the Test was
sandbagged and this was mostly successful in combating flooding from this source (see figure
5.6).
5.2.15 Questionnaire responses indicate that a small number of the northernmost of the properties
reported to be flooded were flooded by the Test breaking its banks.
5.2.16 Reports indicated that the main source of flooding for properties in Riverside Gardens is
surcharging sewers which then surcharge water through manholes either in the road or within
property boundaries.

Figure 5.6 View from The Causeway to Riverside Gardens. It can be seen that a sandbag barrier (shown
within the red box) has been erected to combat fluvial flooding form the River Test at this location.
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5.3 Area 3 – Mainstone and Causeway
Location
Mainstone and Causeway

No of
Responses

Number
Flooded
15

12

Internal

External

10

Cellar
2

0

5.3.1 The flooding of the area of Mainstone and Causeway is predominated by the excess flows from
a contributing ordinary Watercourse in a field to the north of Mainstone (Road) and the river
Test. There was also surface water flooding from runoff from the A27 (Mainstone Road).
5.3.2 It was reported that all of the properties on the north side of Mainstone (8 properties) were
flooded on 24th December 2013 as result of surface water after runoff from Greenhill and
Pauncefoot Hill contributed to flows on the A27 at Mainstone.
5.3.3 A Southern Water foul drainage pipe was reported to burst outside the Cromwell Arms pub
causing foul flooding issues.
5.3.4 Properties in Mainstone are up to 1m below the road level of the adjacent A27/A3090 and thus
were affected badly as water ran straight in from the road to these properties.

Figure 5.7 – Numbers 7 and 5 Mainstone (“Sunken Cottages”) showing sandbags in place to protect low
property thresholds.
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Figure 5.8 “Sunken Cottages” at Mainstone. The properties are at a depth of approx. 1m below road
level.
5.3.5 These sunken properties were flooded again internally on 4th January 2014 but this time from
water at the rear of the properties from the field. It was reported that the ordinary
watercourse which flows through this field overtopped and combined with the saturated
ground and possibly some contributions from the River Test.
5.3.6 This event led to the properties at the top of The Causeway being flooded internally.
5.3.7 This flood event was reported to be repeated on the 6th February. The flooding has persisted
and flooding of gardens of the properties on Mainstone was still observed on 3rd March. The
properties on The Causeway were still flooded internally at this time.
5.3.8 It appears that the incident on the 23rd of December was partly due to a culvert which passes
underneath the causeway. This culvert was partially blocked and caused a backing up of the
high flows as a result of the heavy rainfall flowing from the watercourse which runs through
the field to the west and discharges into the test at this point.
5.3.9 The watercourse broke its banks due to a combination of the high flows due to heavy rainfall
and the partial blockage of the culvert beneath the causeway. This blockage was removed on
the 24th of December. There are still however twin 450mm diameter pipes which normally
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transfer flows from this watercourse to the Test. These twin pipes were under capacity during
the flood event however and flows were seen to be backing up at this point.
5.3.10 High volumes of rainfall were witnessed during the period from 23rd December to 6th February
which resulted in the groundwater levels in the Mainstone area to be very high and virtually at
surface level in the field to the west of the causeway. This was a major contributing factor to
the events experienced and particularly the event on the 6th of February.
5.3.11 The watercourse again broke its banks due to intense rainfall and backing up of flows where it
meets The Causeway resulting in the flooding of the properties on the Causeway and
Mainstone. The Causeway was eventually overtopped with waters flowing into the Test and
the Test itself converging.
5.3.12 During the flood events here there was key infrastructure threated. Firstly the A27 that runs
along Mainstone was flooded restricting access. The Causeway itself was flooded, restricting
access to not only the properties here but also the only vehicular access to the Southern Water
pumping station at Sadlers Mill.
5.3.13 The Causeway and the banks to the Test were at risk from erosion from the excess flows
raising concerns for the safety and stability of gas, electricity and foul sewer utilities within the
causeway.
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6.0 Emergency Measures Taken and Planned by
Risk Management Authorities
6.1 Investigation into Emergency Measures Taken and

Planned

6.1.1 As part of this investigation, relevant Risk Management Authorities (RMAs) were consulted in
order to provide information on their emergency measures. Responses were received from the
Environment Agency (the EA), Southern Water and Test Valley Borough Council (TVBC).
6.1.2 Consultation sought to establish the nature of actions taken by each authority in order to
create an integrated record of the response to the incident.
6.1.3 The responses provided on actions taken and any future measures planned by each authority
are shown in the sections below. For clarity purposes only, small changes have been made to
these responses to aid readability.

6.2 Environment Agency Response
6.2.1 During the flooding incident the EA had their Area Incident Room open and were dealing with
multiple flood events across Hampshire. Field teams were fully deployed and rostered on
shifts to deliver a 24hr response. The EA operated all their assets and structures throughout
this period to ensure they worked to their design capabilities, but in some circumstances the
amount of rainfall and the levels in the watercourses exceeded these structures’ capabilities.
Cupernham Lane
6.2.2 No emergency measures were put in place by the EA for Cupernham Lane other than the
benefit resulting from the management of permanent structures. This road is at risk from
surface water related flooding rather than from fluvial sources. The structure on the Barge
Canal (known as Oxlease sluice) was operated to allow some water from the Barge Canal to go
down the Oxlease channel therefore slightly reducing the pressure on levels in the Barge Canal
upstream.
6.2.3 No further action is proposed at this stage, however the EA suggest that proposals may be
discussed as part of a multi-agency discussion for future flood risk management options for
Romsey.
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Fishlake Meadows
6.2.4 EA Operations Field teams carried out breach repairs to the Barge Canal to reduce overtopping
into Fishlake Meadows area. Works to reduce flows into the top end of the meadows near the
Dukes Head area were undertaken but the heavy river flow at this point meant that it had
limited effect.
6.2.5 Protective sheeting was placed along Fishlake Stream to reduce scour with sandbagging put in
place to reduce overtopping into the Budds Lane area. This helped to prevent overtopping
from the meadows into the stream in channel.
6.2.6 Structures in Greatbridge Industrial estate were managed to maximise the capacity within
Fishlake Stream while trying to keep it in bank.
6.2.7 There are no specific planned works here. Any schemes will require a multi-agency approach to
ensure they link in with any TVBC/HCC schemes on improving protection to Fishlake Road and
may require partnership funding to deliver.
Winchester Road
6.2.8 No emergency action was undertaken by the EA other than the management of the structure
behind the Plaza Theatre and monitoring of levels as the flooding in this area was from surface
water and groundwater.
6.2.9 No further action proposed at this stage, however proposals may be discussed as part of a
multi-agency discussion for future flood risk management options for Romsey.
Southampton Road
6.2.10 No comments to make in this area.
Middlebridge Street
6.2.11 There were no specific emergency measures at this location however the EA managed
structures across Romsey to balance flows across watercourses until such time as water flows
meant there was no further adjustments possible. In last few years The EA have carried out
repairs to parts of the brick wall structures here.
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6.2.12 No further action proposed at this stage, however it may be discussed as part of a multiagency discussion for future flood risk management options for Romsey.
Mainstone
6.2.13 Over the course of the 23rd December, flooding to properties in this area was reported to be
from surface water flooding (note: over 74mm rain in 12 hours). Sandbags were provided and
offered freely to householders at the EA depot.
6.2.14 The EA provided a 3 inch spate pump to aid residents’ attempts to keep water from property.
The EA were unable to provide additional response as resources were committed to higher risk
areas and maintaining and operating assets.
6.2.15 During the January and February flooding The EA made sandbags available and monitored
levels. The EA sandbagged across the gardens of the Mainstone properties and around the
back of the Cromwell Arms Inn to help provide additional protection to rising levels in the
floodplain.
6.2.16 At present there is no specific action planned for this location but there is a possibility for
improved drainage from the field to rear of Mainstone and tackling the issue of all flows having
to exit Romsey via Mainstone Bridge. These schemes will require a multi-agency approach.
The Causeway
6.2.17 The EA carried out emergency repairs to the causeway to protect areas of scour as water
flowed from the field across the Causeway into the Test. The EA worked closely with TVBC and
SWS ltd to ensure access to the pumping station was maintained.
6.2.18 The EA helped with some sandbagging work to No 9 Causeway.
6.2.19 At present there is no specific action planned by the EA for this location but there are a
number of possible options here and it is something that is viewed as a priority to push forward
using a multi-agency approach exploring a better way of allowing water to exit Romsey at this
point.

Rivermead and Riverside Close
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6.2.20 In this area a large number of sandbags were used to construct walls to provide capacity to the
channels and protect property. This was initially carried out using Operations Field team staff
and then using military aid. The EA have worked with Riparian Owners to ensure the privately
operated sluices were managed as effectively as possible given their state and the flows.
6.2.21 No further action proposed at this stage, however it may be discussed as part of a multiagency discussion for future flood risk management options for Romsey.

6.3 Test Valley Borough Council Response
6.3.1 As a principal local authority, Test Valley Borough Council are a Category 1 responder. It was
stated by TVBC that “their emergency response was limited by the fact that they are neither
the Highway Authority nor the Lead Local Flood Authority however they still provided
emergency responses at the below locations.”
Winchester Road
6.3.2 The role of TVBC at Winchester Road was simply one of being ready and willing to support the
Highway Authority as they dealt with the water on the highway and the requisite road closures
and diversions to enable a sewer to be repaired.
Cupernham Lane
6.3.3 On the 24th December, TVBC’s lead officer on Emergency Planning was involved in taking a call
from a Cupernham Lane resident to which TVBC responded by way of a visit from a Senior
Housing Officer and by liaising with Hampshire County Council’s Emergency Planning and
Highways Teams.
Mainstone and Causeway
6.3.4 TVBC were involved in delivering sandbags to defend the Causeway.

6.4 Official Southern Water Response
Mainstone and Causeway (27th December 2013 – 2nd January 2014)
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6.4.1 The rising main from Southampton Road Water Pumping Station to Romsey Wastewater
Treatment Works burst outside of The Cromwell Arms on Mainstone. This resulted in 5 repair
points being addressed. At one stage of the repairs, waste water [foul] was discharged into the
ditch which runs towards the River Test.
6.4.2 Over pumping of excessive groundwater [from the damaged pipe] was set up and discharged
into the ditch near to the treatment works. This was over a short duration and the total repair
for the rising main spanned 5 days. Traffic Management was in place and customer services
attended the Cromwell Arms during this time to attend to their concerns.
6.4.3 There were initial reports on the 24th of December that the Water Pumping Station in Romsey
(Southampton Road, Romsey) had failed. Staff were prevented from gaining access during 24th
December due to road blocks caused by debris from high winds. Staff attended later during the
day and confirmed that the Pumping Station had operated throughout and the cause of
discharge was due to power failures in the area and high rainfall levels. This caused a number
of enquiries relating to the Southern Water assets and for a number of days it was reiterated
that the Water Pumping Station had indeed been operational. There was a further power
outage on 27th December which caused similar issues.
Winchester Road Area (24th December 2013 – 13th January 2014)
6.4.4 During this time, the River Test was rising and causing tide lock situations and hydraulic
overloads on “179 lines” [a type of drainage line under the water industry act, not the number
of lines/pipes] flowing to Southampton Rd Water Pumping Station which was under Tanker
Operations due to Rising Main bursts.
6.4.5 This affected Winchester Rd, with surcharge from manholes causing foul flooding issues on the
highway which was relieved by tanker operations on site. Excessive groundwater was also
entering basements of properties in Winchester Rd. Even though not a direct Southern Water
responsibility, property owners were assisted with pumping out operations for a duration of 2
weeks.
6.4.6 Lines on the 179 system running to Saddlers Mill Water Pumping Station were under heavy
hydraulic overload, with infiltration from the River Test, believed to be entering from the
Combined Sewer Overflow (CSO).
Middlebridge Street (5th January – 13th January 2014)
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6.4.7 There was an escalation of flooding around Riverside Gardens, Bridge Court, Mainstone Rd and
The Causeway due to the River Test bursting its banks. This event caused infiltration into
Southern Water’s 179 system, resulting in a need for over pumping from outside of The
Cromwell Arms and the terrace of houses to protect properties from internal foul flooding
which had occurred due to hydraulic overloads. Permission was given to discharge [foul water]
into the River Test by the Environment Agency under emergency powers. The location of this
was on Mainstone Rd by Middlebridge.
6.4.8 There was also internal flooding of properties in Riverside Gardens with foul water caused by
river infiltration. Again, over pumping was set up and permission gained from the Environment
Agency to discharge into River Test at the location of Riverside Gardens. This permission was
also applied to the over-pumping setup on The Causeway which is the only access to Saddlers
Mill Water Pumping Station. This was to protect foul and ground water flooding to properties
and allow emergency access to the Water Pumping Station.

6.5 Hampshire County Council Response
6.5.1 Hampshire County Council Highways (HCCH) officers were involved in responses at the
following locations in Romsey between the 3rd and 5th January 2014:


Hoe Lane junction A3057, Romsey.



Highwood Lane junction with Botley Road, Romsey.



Mainstone (A3090), Romsey



The Plaza, Winchester Road



Dutton Road



Winchester Road junction with Botley Road



Greatbridge Road

6.5.2 For further details at specific locations please see the following accounts of the events from the
officers involved.
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Hoe Lane junction A3057
6.5.3 HCCH report that this entire junction was flooded and that chamber lid [manhole cover] was
lifted in order to try and increase flow. Around 30 sandbags were laid out to deflect surface
water away from Ashfield Cottage which was being threatened. The outlet from the manhole is
to a watercourse on the opposite side of the A3057 at the side of ’Ashfield Cottage’. The
watercourse was reported as overgrown with vegetation which restricted water flow. See
figure 6.1 below.

Figure 6.1 Overgrown watercourse adjacent to Ashfield Cottage, Hoe Lane
Highwood Lane junction with Botley Road
6.5.4 The junction was reported completely flooded. A van became stranded here after attempting
to drive through the floodwater, see figure 6.2 below. The road was close by HCCH and
contact was made with the police who at the same time closed the other end of Botley Road at
the junction with Winchester Road, where foul sewers were reported to have surcharged
through manhole covers in the carriageway.
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Figure 6.2 Highwood Lane junction in flooded condition
Mainstone (A3090)
6.5.5 HCCH were called out to the already flooded area of Mainstone. Bow waves from vehicles were
causing further problems. HCCH officer partially obstructed the road using their vehicle in an
attempt to slow traffic. An Amey [contractor] highways team were called out by HCCH.
6.5.6 With help from the Amey, a chicane was created to slow traffic and sandbag barriers built to
help protect properties on Mainstone. A Jetvac unit was used to pump water away whilst
sandbag walls were being built.
6.5.7 A sandbag barrier was also built on the carriageway centreline at the Cromwell Arms to direct
surface flows eventually to the River Test.
6.5.8 An expanding stopper was put into a gully which was issuing flows on the low level footpath
directly in front of the “Sunken Cottages” on Mainstone. Further sandbag protection was given
to these properties from wash from the road (see figure 5.8) and also along the low level
footpath in case of the stopper failing.
6.5.9 At the A3090 at Mainstone, a relief channel or drainage channel was dug into the verge to the
north of the road in order to allow water to runoff from the A3090 and A27 to collect here. The
channel is shown in figure 6.3 and runs towards the A27. The channel had no outlet point and
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was dug purely as a storage for runoff from the road. It is understood that this action was
taken by HCC Highways.

Figure 6.3 The relief channel that was dug out by Hampshire County Council Highways adjacent
to the A3090 at Mainstone
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7.0 Abbotswood Pre-development Site

Assessment

7.1 Location
7.1.1 The site of Abbotswood (shown in figure 7.1) is a 54 hectare site that was previously open
pasture but is now under development for 800 homes.
7.1.2 The site is around 2km to the north of Romsey. The site is bound by roads on all sides (See map
below, boundary shown in red)

Figure 7.1 Site of Abbotswood

7.2 Topography
General Features of the Site
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7.2.1 Overall the site slopes gently away from north east to south west, with the northern boundary
with Sandy Lane forming the highest ground. There is a fall in level of 12m from the north-east
to the south-west of the site. There are marked changes of slope in the west of the site,
although it is not clear how much of this was re-profiled as part of the development or was
profiled following the former use of the site as a quarry for sand and gravel extraction for over
100 years.
7.2.2 In the western part of the site, now occupied by the Area of Nature Conservation (ANC), the
ground flattens then slopes westward and south. To the centre of this area there is a large
depression (which is believed to remain water filled throughout the year). It is not clear if this
depression reflects the previous natural ground surface, but it is probably a remnant of the
quarrying and backfilling operation.
7.2.3 The lowest ground is found in the far south-west corner of the site, where it borders
Cupernham Lane – the slope steepens downwards towards this corner of the site.
Influence of Quarrying
7.2.4 The former sand quarrying operations have had a clear influence on the topography of the site.
Evidence indicates that these operations occurred between 1960 and 1980, although evidence
from the SI data and other reports is a little inconclusive as to how the quarry developed over
this period or how the final post quarrying landform reflected the landform prior to the
development.
7.2.5 It is understood that the north-eastern corner of the site only was backfilled following the
finish of quarrying operations.
7.2.6 Based on the Flood risk Assessment / Drainage strategy the site was reduced in elevation by
about 2-3m (commensurate with removal of the River Terrace Deposits). Land beneath the
overhead HV cable and around the pylons was left untouched, so that (prior to removal) these
areas were some 1.8- 3.0m above the level of the surrounding excavated ground.

7.3 Geology
Regional Setting and Bedrock Geology
7.3.1 The area of Romsey is located within the Hampshire Basin, south of the outcrop of Cretaceous
Chalk. It is underlain by bedrock of the Paleogene Period, embracing strata from the Upper
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Palaeocene to Lower Oligocene Epochs. Within the Hampshire Basin, the Palaeogene strata
are represented by five groups. Based on British Geological Survey (BGS) mapping [see Figures
7.2 and 7.3] three of these groups occur in the vicinity of Romsey. Within each of these groups,
the formations encountered at Abbotswood are as described in table 7.1 below:
Table 7.1 Rock formations
Group

Formations

Member

Bracklesham Earnley
Sand Fm.

Glauconitic silty sands and sandy silts.

Wittering
Fm

Thames

London Clay
Fm

Greyish brown laminated clay; wavy- to
lenticular-bedded sand interbedded with clay
in equal proportions; and fine- to mediumgrained sparsely glauconitic sand
London Clay –
Clay silt and sand
Whitecliff Sand
Nursling Sand
London Clay –
Sand

Lambeth

(Reading
Fm)

Description (see note 1 below)

Lambeth Group Sand
Lambeth Group Sand, gravelly
Lambeth Group Clay , silt and sand

The London Clay mainly comprises
bioturbated or poorly laminated, blue-grey or
grey-brown, slightly calcareous, silty to very
silty clay, clayey silt and sometimes silt, with
some layers of sandy clay. It commonly
contains thin courses of carbonate
concretions (‘cementstone nodules’) and
disseminated pyrite. It also includes a few
thin beds of shells and fine sand partings or
pockets of sand, which commonly increase
towards the base and towards the top of the
formation. At the base, and at some other
levels, thin beds of black rounded flint gravel
occurs in places. Glauconite is present in
some of the sands and in some clay beds, and
white mica occurs at some levels
Vertically and laterally variable sequences
mainly of clay, some silty or sandy, with some
sands and gravels, minor limestones and
lignites and occasional sandstone and
conglomerate.
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Figure 7.2 Bedrock, Superficial & Artificial Geology (Source: British Geological Survey)
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Figure 7.3 Bedrock Geology (Source: British Geological Survey)
7.3.2 In line with the regional structure, the bedrock formations dip gently to the south west across
the site. As shown by the geological map, the extreme north eastern part of the site is
underlain by the Whitecliff Sand Member and Nursling Sand member of the London Clay
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Formation, whereas to the south and east the site is underlain by the Wittering Formation and
London Clay.
7.3.3 The site investigations (SI) undertaken for the development confirm this, although the Nursling
Sand Formation was not encountered. The SI data identified the Wittering Formation as
comprising primarily sandy clay, with clayey fine sand along the southern site boundary
extending to 15m depth. The Whitecliff Sand Member was identified as silty sand, lying
beneath the Wittering Formation to the south of the site, and directly beneath the superficial
deposits, extending to 15m deep, over the northern part of the site.
Superficial Deposits
7.3.4 Across most of the site, a sequence of River Terrace Deposits are identified overlying the
bedrock (Figure 7.2). As shown by the BGS geological map, a significant part of these deposits
were removed as part of quarrying operations below the site (see further below). Where the
River Terrace Deposits remain these may be expected to comprise sand and gravel with local
lenses of silt and clay. The mapping also shows head deposits which is a generic term for
derived materials that may include poorly sorted sands, gravels and silt material, locally mixed
with peat and other organic material.
7.3.5 The site investigation data identified the Superficial Deposits as comprising primarily gravelly
clay to about 3m depth above the Whitecliff Sand Member or Wittering Formation. River
Terrace Deposits comprised sandy gravel to about 3m depth.
Made Ground and Backfill
7.3.6 The BGS geological mapping, shows a significant part of the site (particularly to the north) to be
comprised of made ground and/or backfill. This material was deposited as infill to the former
sand and gravel quarry that occupied northern parts of the site and comprises typically gravely
clay, clayey gravel. The depth of made ground and backfill varies across the site.
7.3.7 The cross sections prepared as part of the drainage strategy report show the distribution of the
made ground and backfill and its relationship with the underlying natural ground.
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7.4 Water Features
7.4.1 Informed by a site visit, there is one permanent water feature on the site, a medium sized
pond (circa 15m in diameter, shown on OS Mapping). This is understood to hold water on a
permanent basis.
7.4.2 The low lying area in the south east corner of the site is susceptible to groundwater and is
reported as regularly being “ponded”.
7.4.3 A previous water feature of the site was a watercourse understood to have run alongside
Brook Way but this has now been undergrounded in a Southern Water surface water sewer.

7.5 Hydrogeology
Groundwater
7.5.1 Based on the site investigation evidence, groundwater occurs in the superficial deposits (River
Terrace Gravels), in the underlying Wittering Formation sands and in the Whitecliff Sands of
the London Clay Group. All these aquifers are classed as “Secondary A” by the Environment
Agency.
7.5.2 To the north of the site, groundwater was recorded in the Whitecliff Sand, with the piezometric
surface at depths of 6.7m bgl to 9.9m bgl [Bureau Veritas 2007].
7.5.3 To the south of the site groundwater was encountered between 2.57m bgl and 3.69m bgl, in
the upper clayey gravel stratum [Bureau Veritas 2007] assumed to be in the superficial deposits
overlying the Wittering Formation (and in hydraulic continuity with any ground water within
the Wittering Formation). A 1999 study (Laing) identified water at shallower depths, 1.2m bgl
to 2.5mbgl
7.5.4 Evidence from this data and the later SI carried out in 2009, suggests that a two layer aquifer
system occurs beneath the site.
7.5.5 The lower aquifer in the Whitecliff Sand Formation is encountered at shallower depths to the
north of the site where it is directly overlain by made ground or remnant superficial deposits.
To the south and west of the site it becomes confined or partly confined by the clay layers of
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the Wittering Formation. Anecdotal evidence suggests that this lower aquifer was fully
saturated during recent investigations.
7.5.6 The upper unconfined aquifer comprises groundwater within the made ground (backfill), the
remnant Superficial Deposits (including the River Terrace Gravels) and, where they occur, the
more sandy (but inpersistent) horizons of the Wittering Formation. The SI data suggests this
upper aquifer is relatively thin, for example the Made Ground and remnant superficial deposits
are rarely more than 5m deep, with an ill-defined base (of the upper aquifer) comprising the
clay rich horizons of the Wittering Formation.
7.5.7 Groundwater in this shallow system can occur at very shallow depth, and the water filled
depression within the ANC area (north of basin 1) appears to be fed by discharge from this
shallow aquifer. This depression is believed to remain wet, even when groundwater levels are
relatively low (e.g. during drought events).
7.5.8 Depending upon the relative levels of the piezometric surface in the two aquifers, there may be
upward leakage from the lower aquifer to the upper aquifer where the confining layers in the
Wittering Formation pinch out or where these horizons become sandier.
Recharge and Discharge
7.5.9 The overall groundwater catchment of the lower (Whitecliff Sand) aquifer is not clear although
it is likely to receive direct recharge from rainfall (and via percolation through the made ground
and remnant superficial deposits) over the northern part of the site. This is assumed to
discharge to the south west, beneath the surface towards the Test Valley.
7.5.10 Similarly, groundwater in the shallow aquifer is thought to be recharged locally. This shallow
aquifer is also likely to discharge to the south west. Although there is no clear historical
evidence, it is likely springs and seepages would have occurred at the change in slope roughly
along the lineation occupied by Cupernham Lane.

The drainage strategy identifies the

occurrence of springs and seepages along the western edge of the site where the slope drops
away to Cupernham Lane. There is also a drainage natural water course draining away from
this corner of the site on the western side of Cupernham Lane. It is possible that the raised
level of Cupernham Lane has constrained the drainage of these springs to the south west or
that any such spring flows are captured by the highway drainage along Cupernham Lane or that
they drain beneath the road to the watercourse.
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7.5.11 Reports of springs along the edge of Brook Lane are likely to be attributable to this shallow
groundwater system.
7.5.12 It is possible some of this groundwater flow is captured by old drainage pipes (see below).
7.5.13 The evidence from the soakaway testing suggest rapid infiltration of rainfall occurs over a
significant part of the site. Although there is little evidence available regarding seasonal and
annual fluctuations in groundwater level, it is likely that water levels in the upper aquifer would
respond rapidly to rainfall events. The drainage strategy [Cole Easdon February 2014] suggests
that groundwater was at or close to the surface following the heavy rains of 2012and that this
condition prevailed through the winter of 2013/2014.
7.5.14 Based on regional data [ see reference below], the lower Whitecliff Sand aquifer [ref below] is
likely to have a low to moderate permeability, low unconfined storage (circa 2%) and moderate
unconfined storativity (0.1 -0.01%). On this basis, the groundwater flow though the lower
aquifer system will be relatively slow and the total flux of groundwater (i.e. its bulk movement)
will be relatively limited.
7.5.15 Based on the relatively high infiltration rates recorded, the generic properties of the River
Terrace Deposits (sands and gravels generally of high permeability and storage) the rate of flow
through the upper aquifer may be expected to be greater than through the lower aquifer.
However the upper aquifer regime has been significantly impacted by the quarrying
operations, there is little remnant sand and gravel and the replacing backfill material may be
expected to be of much lower permeability than the River Terrace Gravels. Groundwater flow
and the response of groundwater levels to rainfall in this upper aquifer will therefore be
somewhat inconsistent over the site.
7.5.16 As noted above, groundwater flow in both aquifers appears to be to the south and west.
7.5.17 The conceptual understanding of groundwater regime is as follows:
a. Based on the above the key components of the hydrogeological conceptual model are
as follows:
b. There was little or no surface water drainage across the site, rainfall infiltrates locally
into the ground.
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c. Groundwater is recharged through superficial materials and made ground comprising
back fill material of the former sand and gravel quarry
d. Groundwater occurs in a two layer system particularly over the southern part of the
site with upper and lower aquifers separated by a confining or semi confining layers of
clay(s) within the Wittering Formation.
e. The lower aquifer in the Whitecliff Sands, is recharged in the north, and discharges
south westward beneath the site toward the Test Valley.
f.

Groundwater flow through this lower aquifer is relatively slow and overall flux is also
relatively low

g. The lower aquifer was fully saturated during winter 2013/2014.
h. The River Terrace gravel aquifer has been removed over much of the site to be
replaced by less permeable backfill, this leaves the upper aquifer with inconsistent
characteristics across the site.
i.

The upper, unconfined aquifer is relatively thin and its thickness heavily influenced by
the depth to clay layers in the Wittering Formation.

j.

Water levels in the upper aquifer vary considerably across the site and may fluctuate
over some depth through annual and seasonal cycles, depending upon the rainfall.

k. The upper aquifer is likely to respond rapidly to rainfall and similarly groundwater
levels respond rapidly to rainfall events.
l.

Shallow groundwater in the upper aquifer has led to the formation of at least one
permanent pond at the site in a depression that is probably a legacy of the quarrying
operations.

m. The upper aquifer discharges to the south west where were a number of springs and
seepages, potentially constrained by the alignment of Cupernham Lane.

7.6 Hydrology
Natural Surface Water Drainage
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7.6.1 The quarrying operation prior to the current development is likely to have removed any natural
drainage, however mapping and historic evidence suggest that there were no significant water
courses across the site. The pond located to the south west of the ANC appears to have
drained through a channel toward the south west, to be picked up by a gulley allowing it to
drain beneath Cupernham Lane and westward into Fishlake Meadows (see further below).
There may have been a channel draining the north of the site directly westward (north of the
nursery) although there is no current evidence for this, and it was probably lost as part of the
quarrying operation.
7.6.2 A small pond located to the South east of the ANC just north of Brook Way, appears to form
the head of a former watercourse that ran south westward parallel to Brook Way. This was
piped (date unknown but prior to the current development) and discharges into the Barge
canal west of Cupernham Lane.
Artificial Drainage (Not Including Foul Sewers)
7.6.3 In January 2014, following the flooding of Cupernham Lane a number of existing artificial
drainage features were identified by the developers in the extreme south west of the site (the
main area of natural discharge) . These are detailed in the revised Surface Drainage Strategy/
Flood Risk assessment (February 2014) and as detailed in drawing 2830/500/SK10 therein.

It

is probable these drainage features date from the quarrying operation, but they appear to
have a significant influence on discharge and drainage from the site. Blockage of these pipes
may have been a considerable influence on the flooding experienced.
7.6.4 In summary the drainage is thought to comprise the following (from upstream to downstream):
a. A series of smaller (100 and 150mm) diameter drainage pipes originating from the
vicinity of the ANC flowing toward a chamber.
b. A further single (225mm) pipe from this chamber discharging toward a small “header”
pond.
c. From this “header” pond a further 200mm diameter pipe that discharged south west
to run into a 300mm diameter pipe that runs north-south on the eastern side of
Cupernham Lane.
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d. An existing ill-defined ditch line, which takes drainage from the groundwater fed
depression within the ANC (see above), is collected by two gullies to the east of
Cupernham Lane and is also fed into the 300mm pipe identified above.
e. From the 300mm pipe, a further connection beneath Cupernham Lane to discharge via
an outfall to a watercourse leading west to Fishlake Meadows

7.7 Flood Risk
Groundwater
7.7.1 Under conditions of high or extreme rainfall, recharge to the upper aquifer appears to be rapid
and groundwater levels respond quickly.
7.7.2 As a result of the relatively thin upper aquifer (although this does vary across the site),
groundwater storage is relatively quickly exhausted and groundwater levels will occur close to
or at the surface and may emerge in low points across the site, at changes of slope or where
“pushed to the surface“ by the underlying clay.
7.7.3 In this situation, groundwater emergence could lead to flooding, particularly to the discharge
points to the west and south-west of the site. However, it is understood that prior to the
existing development, an artificial drainage system (perhaps developed as part of the quarrying
operations) would have captured much of this groundwater in ordinary circumstances and
discharged it into Fishlake Meadows via a drainage pipe that passes under Cupernham Lane.
7.7.4 Without this artificial drainage, it is not clear the course that any emerging groundwater would
take, although flow down Cupernham Lane following backing up at this point cannot be ruled
out.
7.7.5 It is noted that the developer reports having cleared this drainage out and that is was nonfunctional prior to the development.
Surface Water
7.7.6 There are no known (historic) water courses across the site. In conditions of extreme rainfall
(wherein the infiltration capacity of the ground is exceeded), there may be some concentration
of overland flow. This will flow in accordance to the topography and may lead to some pooling
of surface water, for example in the south east corner of the site.
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7.7.7 Primarily however, the flow will be to the south west of the site. It is not clear if this would
have been captured by the existing artificial drainage system – if not such surface water
flooding would be held back by the raised levels of Cupernham Lane and may subsequently
flow southward, possibly along the road.
7.7.8 During extreme rainfall, water is not likely to infiltrate into the ground and therefore will take
the form of surface runoff.
External to Site Flood Risk
7.7.9 The main possible areas of flood risk relate to flow generated off the south west of the site (as
described above) and possibly some flood risk associated with the emergence of springs along
the edge of Brook Way.
7.7.10 There is little evidence to suggest there is flood risk to the site itself from external sources.
Recommendation
7.7.11 Despite evidence from the Site Investigation (SI) and other sources it remains unclear how the
quarry influences the topography of the site and its geological and hydrogeological
characteristics and particularly the way the site drained prior to the development.
7.7.12 Although the groundwater regime will now be heavily influenced by the infiltration drainage
established below the development and it is too late to establish the natural condition of the
site, it is recommended that the developer instigates a programme to monitor groundwater
levels across the site. This should provide better information on groundwater occurrence and
flow beneath the site and should be particularly targeted to the areas of discharge from the
site to the south and south west.
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8.0 Review of Abbotswood Surface Water

Drainage Strategy

8.1 Introduction
8.1.1 This section details the review of the approved surface water drainage strategy for the
Abbotswood development, as designed in planning. This section reviews the installed drainage
features of the development as at the time of incident and assesses their impact on the flood
incident.
8.1.2 It comments on any possible influence of the Abbotswood development site upon the flooding
of Cupernham Lane.

8.2 Foul Water Drainage Strategy
8.2.1 It is noted that the foul water networks from the proposed development will connect to the
existing Southern Water public sewers located to the southwest of the development. A
Capacity Impact Study is being undertaken by Southern Water Engineering for the additional
flows and two connection points have been confirmed by the Southern Water; one in
Cupernham Lane and the other in Fishlake Meadows.
Reference: Foul Strategy (Section 6 – FRA & Drainage Strategy February 2014)
8.2.2 The foul flows have been calculated based on 4000 litres/day/unit for residential units and 1
litre/sec/ha for the commercial area. This is in line with the Sewers for Adoption and is found
to be acceptable. However, clarifications are required for the consideration of groundwater
infiltration (%) for the determination of peak flows and drainage network design.
8.2.3 As witnessed during a site visit, there is a groundwater issue on the site, without consideration
of potential groundwater ingress to the foul system, there is potential for the foul water
system to be under capacitated.
Reference: Foul Flows (Section 6.4 – FRA & Drainage Strategy February 2014)

8.3 Flood Risk Assessment and Surface Water Drainage
8.3.1 The development is a greenfield site of 54 hectares (ha) of which 30 ha will be utilised for the
development and the remaining 24 ha is designated for an Area for Nature Conservation (ANC).
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The proposal is for 800 new houses of which approximately 300 houses had been built at the
time of the flooding incident. It is noted that original FRA & Drainage Strategy Report 2008 was
updated in February 2014, to incorporate the site investigations undertaken during
construction and to address the recent flooding problems that have occurred on and in the
vicinity of the development site.
8.3.2 The site was identified as being located within Zone 1 of the Environment Agency Flood Map
for Planning (Rivers and Sea). This means that it is at low probability of flooding. There are no
nearby watercourses, thus there is no risk from fluvial flooding. The potential sources of
flooding on site are overland flows, groundwater and, to a lesser extent, existing sewers.
Reference: Flood Risk Assessment (FRA & Drainage Strategy Report 2008 and 2014, Sections
4 & 5)
8.3.3 The site generally falls from north east to south west with a large proportion of the central area
observed at a similar level i.e. there is a plateau in the site, where water can gather. Any
overland flows will have a tendency to run towards the south west of the site.
8.3.4 At the time of planning permissions, there are no flood records that exist for the development
site but it was noted that flooding has occurred in the past at Brook Way on the southern
border of the site (ref Section 2.10 of FRA report 2014). The updated 2014 Strategy noted
recent flooding incidents for the roads and properties located to the south west of the
development (Fishlake Meadows and Cupernham Lane).
8.3.5 Existing drainage features on the site include local ponds and existing drainage found to the
south-west of the location of Basin 1 which were recently rehabilitated and connected to the
drainage network at Cupernham Lane.
8.3.6 Ground investigation works have been undertaken for the development site in order to
establish the ground conditions and hydrogeology (Ref section 2.16 to 2.33 of the report).
Review of these investigations found that the northern section of the site lies on an area
sloping ground and is well drained. The central and southern sections of the site were found to
have reasonable infiltration characteristics according to the tests taken. Any overland flows
would be directed towards the south-westerly direction. The more clayey strata in the
southern area of the site could limit the infiltration and result in localised ponding.
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8.3.7 Soakaway tests have been undertaken at the west and east area of the sites to establish the
potential for natural ground infiltration. The infiltration rates from these tests were used to
design the infiltration techniques. It is noted however that the site tests were limited to certain
areas and conducted in the summer months and did not cover the actual eventual locations of
the infiltration basins.
8.3.8 Ground water records from a previous study were reviewed and were used during the planning
stage for the development. The records suggested groundwater levels between 6.6m to 9.9m
depth for the northern and central area. A separate regime for the southern areas found that
groundwater levels were between 2.5m to 3.7m depth. Further shallow depths for ground
water levels in the range of 1.2m to 2.5m related to the western areas.
8.3.9 It is suspected however that the site groundwater levels over the period of the development
activities, from 2008 to 2013, were not near as high a level as witnessed at the site in winter
2013/2014.
8.3.10 Following the recent rainfall events in the area (December 2013 to February 2014), the ground
water table in the vicinity of Basin 1 was noticed to be at ground level. It is noted that during
the planning and development phase there was no ground water monitoring system in place to
assess the risk from this source.
Reference: Pre-development site assessment (FRA & Drainage Strategy Report 2008 & 2014,
Section 2)
8.3.11 The FRA & Surface water drainage strategy was initially developed following PPS25 and then
updated in 2014 to support the requirements of the National Planning Policy Framework
(NPPF). The proposal in general discusses onsite mitigation measures to reduce the flood risk
to the development site.
8.3.12 The FRA report 2008, Section 5.9 states that the proposal in general promotes the use of
infiltration techniques with 88% of storage at source via soakaways, permeable paving and
remaining attenuation achieved through 3 infiltration basins. This original proposal relied on
100% infiltration for basins with overflow swales for exceedance. This proposal was reviewed
in light of recent flooding and the report 2014 – Section 5.18 proposed the controlled discharge
rate from Basin 1 @ 10 l/s.
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8.3.13 It is not clear how at-source attenuation (up to 88% stated) will be achieved. Considerations
should be given to the limited tests undertaken to identify the risk associated to the
assumptions from the infiltration test results and high ground water table in the design of
attenuation measures. With the fact that the development is to be done by phase wise
construction, an opportunity exists to establish a groundwater monitoring system and plan for
infiltration tests in order to improve the current proposals.
8.3.14 No grading plan was provided, however the FRA states that the flood routes will follow the
highways and green space, and the houses will be raised to surrounding ground levels.
Therefore the pluvial risk should be low to the development site.
8.3.15 Considering the presence of groundwater and pluvial flows towards the south west, the
potential flood risk to the properties located south west of the development site (Cupernham
Lane and Fishlake Meadow) will remain post-development. Efforts should have been made to
reduce such known risk during the planning review of the drainage strategy for the
Abbotswood Development by improving the current proposals or through provision of offsite
measures.
8.3.16 Although, the overall proposals satisfy the requirements for reducing the flood risk to the
development site, there are several points need clarifications as discussed below.
Reference: Drainage Strategy & Proposal: Flood Risk Assessment (FRA & Drainage Strategy
Report 2008 and 2014, Section 4 & 5)

8.4 Clarifications needed within FRA / Surface Water

Drainage Strategy

8.4.1 There is a clarification needed on the catchment areas used for the infiltration basins. The FRA
& Drainage Strategy issue 3, 2008 – Section 2.3 indicates the total catchment area as 54 ha (30
ha for development and 24 ha for ANC). The updated FRA & Drainage Strategy issued on 6 Feb
2014 – Section 3.2 noted that the development site area is about 51.5 ha. Clarifications on the
total catchment areas are needed to check the designed capacities of the infiltration basins and
in particular infiltration basin 1.
Reference: (FRA & Drainage Strategy report 2008- Section 2.3 and FRA & Drainage Strategy
report 2014- Section 3.2)
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8.4.2 A discrepancy was found for the proposed areas of highways infrastructure stated in section
3.2 (2.758ha) and section 5.5 (1.8 ha). It is noted that any increase in highways areas will have
an impact on the drainage design due to an increase in impermeable area and consequent
attenuation volumes needed.
Reference: (FRA report 2014 - Section 3.2 and Section 5.5)
8.4.3 The Infiltration Basin details provided on Drawing 2830/506 Rev E indicate the total catchment
area as being 20.94 ha (3.31ha + 10.64 ha + 6.99 ha). However, on the same drawing, the total
actual area drained to the basins is shown as being 6.4 ha (0.55 ha + 3.16 ha + 2.69 ha).
Confirmation of the area is required as this will affect the calculated volumes of storage for the
basins.
Reference: (FRA report 2014 - Section 3.2 and Section 5.5)
8.4.4 Sections 5.5 & 5.7 of FRA & Drainage Strategy report 2014 show that the development site
comprises a total impermeable area of 11.2 ha of which 6.4 ha will drain to the basins (4.8ha to
be drained at source within the development). The reduction in the actual drained area has
resulted from promoting the SUDS features and discounting the undeveloped areas however it
is not clear from the strategy how this will be achieved. NPPF requirements are to balance any
increase in runoff from impermeable areas for 100 year plus 30% CC.
8.4.5 Clarifications are required for the total development area of 30 ha and the impermeable area
and green space/undeveloped areas. It is noted that inaccurate estimation of catchment flows
will impact on the necessary storage volumes. An assessment of overland flows should have
been undertaken for wider green space and undeveloped areas. In intense rainfall events, it is
likely that water will not infiltrate into the ground but will runoff. Allowance for this is
therefore important.
Reference: (Section 5.5 of FRA & Drainage Strategy Report February 2014)

8.5 Peer Review – Storage and Attenuation
8.5.1 The attenuation volumes determined for three basins will provide 100% of the required water
treatment volume in accordance with W5-074/A Technical Report. This equates to the storage
requirements for 100yr plus 30% CC to the drained catchment to each basin. Originally, these
basins were planned for infiltration however, the design for Basin 1 has been revised to provide
a rate of 10 l/s controlled discharge rate.
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8.5.2 The drainage strategy suggests that Basin 3 serves the northern part of the development, Basin
2 serves the part and Basin 1 serves the south-eastern part. No supportive calculations are
available to review the attenuation volumes calculated. Furthermore, it is not clear how the
design has performed full network analysis to include the drainage networks, soakaways and
permeable paving integrated with basins and swales.
8.5.3 The attenuation design has allowed for the limited impermeable area contributing to each
basin assuming the SUDS measures at source. It is understood that there may be a pluvial flows
generated from undeveloped/green space, which may factor into the flows reaching to
attenuation Basins. Such situation will arise only either during intense rainfall or failure of
infiltration system or where ground water risk exist. A sensitivity check should have been
undertaken to assess the attenuation volumes against such risk.
8.5.4 The basins were constructed in advance of the development at the time of recent flooding and
offered additional attenuation against the design considering the part development.
8.5.5 February 2014 report noted the high ground water resulted to Basin 1 to its full capacity and
excess flows runs towards south-west into the Cupernham Lane. The proposal to limit the
discharge from 10 l/s from Basin 1 will allow positive discharge from Basin 1. It is however
noted that the basins offered additional attenuation to the pluvial flows considering the partial
development to date.
8.5.6 The attenuation volumes do not allow for the flows contributing through overland runoff not
captured within the drainage system/infiltration techniques or address the risk of the ground
water table.
Reference: Drawing 2830/506 Rev E

8.6 Peer Review - SUDS
8.6.1 The FRA states that roof areas, private driveways and private courtyards will drain into local
soakaways where possible. Large parking areas may drain via permeable paving. The location
of the soakaways will need to be coordinated to ensure that there is sufficient space between
each to allow effective draining. Details of the soakaway sizes and locations are not available
for review. Similarly, the location of permeable paving should not offer infiltration adjacent to
the buildings and include a geomembrane. The sizing of the soakaways and permeable paving
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should consider the potential maintenance issues and factor failure of the infiltration system
into the design.
8.6.2 Infiltration SUDS are proposed to dispose of the majority of the surface water generated by the
development site. The ground investigation included infiltration testing covering limited areas
within the site. It appears that assumptions were made in the design of infiltration techniques
based on this information, which impact on the drainage strategy.
8.6.3 Infiltration Basins have been provided with a considerations of an equal infiltration through the
base and sides of the structures. It is not clear how the performance of the Basins has been
guaranteed particularly while the infiltration capacity of these basins may be affected due to a
siltation and with recent evidence of ground water risk. A performance sensitivity test is
required to review the capacity of the basins.
8.6.4 Furthermore, it is not clear what infiltration rates were adopted in the design of the soakaways
and permeable paving. However, it is anticipated that such design elements allowed a factor to
cope with the failure of infiltration system (as a result of siltation or where there is a risk of
ground water).
8.6.5 Regular inspection and maintenance of the infiltration structures will be required to ensure
their future effectiveness. Permeable paving, soakaways and swales will require regular
mowing and excess silt/debris removal. Drawing 2830/506 Rev E) Council should be aware of
such maintenance requirements for the performance of the SUDS features.
8.6.6 A groundwater monitoring system should be in place along with the mitigation measures.
8.6.7 Homeowners will need to be made aware of the requirements for maintaining any SUDS under
their ownership.
References: (Adoption of Infiltration Rates in the design (Section 5.2 & 5.11 of FRA & Drainage
Strategy Report 2014)) & (Drawing 2830/506 Rev E)

8.7 Conclusions
8.7.1 Following review of the FRA / Drainage strategy for Abbotswood, the key issues are as follows:
1. Adoption of infiltration rates in the design of SUDS and Infiltration basins (no apparent
factor of safety included).
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2. No apparent assessment of groundwater risk and potential mitigation as a part of FRA
& Drainage strategy (offsite measures).
3. Allowance for the overland flows to the attenuation volumes appears not to have been
made (undeveloped areas and failure of infiltration system at source)
4. An underestimation of required storage volumes for the Basins considering the above
factors and evidence of recent flooding observed for overtopping Basin 1.
5. No apparent allowance for Interaction between the Basins and drainage networks
during the exceedance/higher ground water/failure of infiltration system
6. It is recommended to employ a system to regularly monitor ground water levels.
8.7.2 It was judged that the Abbotswood development did not result in an increasing of the flood
risk to Cupernham Lane.
8.7.3 Due to the level of attenuation provided by the basins and water management features
installed at the time, the flooding of Cupernham Lane witnessed in the incidents between
December 2013 and February 2014 was actually alleviated slightly due to the Abbotswood
development.
8.7.4 Despite this, it is felt that further efforts could have been made during development to reduce
potential offsite flood risk (assuming that the design confirms additional attenuation to count
for factor of safety).
8.7.5 During the planning process, more efforts could have been made to assess the impact of
flooding to downstream receptors.
8.7.6 The issues highlighted in this review are necessary to be considered in a revision of the
Drainage Strategy.
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9.0 Conclusions from Investigation
9.1 Flood Mechanisms
9.1.1 It is estimated that the flooding in Romsey between the 23rd of December and the 6th of
February directly affected up to 96 properties and occurred through a variety of flood
mechanisms at various locations. From the questionnaire responses, 69 properties were
reported as flooded.
9.1.2 At Cupernham Lane, surface runoff due to the terrain and high groundwater levels led to
flooding of Cupernham Lane.
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9.1.3 At Winchester Road groundwater issues led to flooding of properties’ cellars and inundated
sewers led to surface water flooding of properties particularly at the location close to the Plaza
Roundabout.
9.1.4 At Mainstone and Causeway there were separate distinct incidents. Surface water flooding
from the A3090/A27 to the properties at Mainstone. Groundwater levels combined with excess
flows in the ordinary watercourse in the field to the rear of Mainstone causing separate
incidents flooding properties on the Causeway and the rear of properties on Mainstone.
9.1.5 There were also properties flooded as a result of sewers inundated by the River Test and
groundwater ingress.
9.1.6 The properties in Riverside Gardens were affected by surface water flooding from sewer
networks. Some properties suffered directly from fluvial flooding from the River Test.
9.1.7 Properties in Middlebridge Street were affected by surface water and foul flooding from sewer
networks. Some properties also reported groundwater flooding.

9.2 Future Action
9.2.1 This report has investigated the incidents and is able to serve as the basis for any development
of future options to manage the flood risk in Romsey.
9.2.2 Risk Management Authorities were consulted on future actions planned. Whilst there is no
specific action planned at present, potential options have been explored and are to be
pursued. Mainstone and Causeway is seen as a priority area where the flood risk needs to be
addressed.
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Appendix A Location Map
Drawing 489617-002 Revision B

9-49

SECTION 9.0 CONCLUSIONS FROM INVESTIGATION

Appendix B Flooding Incident Maps
Drawing 489617-003 Revision B
Drawing 489617-004 Revision B
Drawing 489617-005 Revision B
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Appendix C Sample Questionnaire
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Appendix D Environment Agency Flood Mapping
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