Lynda Wilcox,
Hampton Bishop Parish Council,
5 Croome Close,
Hereford HR1 1UY
Ref: K0462
th

24 March 2014

Dear Lynda,
RE: FLOOD RISK ASSOCIATED WITH PROPOSED DEVELOPMENTS, HAMPTON BISHOP
Further to our offer to you of 17th February 2014 and your instruction of 24th February 2014,
Hydro-Logic Services have been asked by the Hampton Bishop Parish Council to independently
assess the surface water management schemes proposed for two residential developments,
with a combined area of almost 25 ha. In particular, the Council would like us to comment on
whether sufficient mitigation has been provided against flood risk in Hampton Bishop. We have
completed the analysis of flood risks associated with these two developments, which has
involved the following tasks:
1)
2)
3)
4)

A visit to Hampton Bishop during a flood event to observe the issues involved.
Review of previous work on local drainage undertaken during 2000 and 2001.
Review of the FRA reports on both the developments in the Hampton Bishop catchment.
Scrutiny of the methodology proposed to mitigate runoff from impermeable surfaces.

From our observations of the catchment and our investigation of the methodology proposed by
the two existing FRA reports, we are able to draw the following conclusions:
1) Since the improvement of flood defences to their current level, the principal flood risk at
Hampton Bishop is no longer from bounding rivers but is now from the local catchment,
draining within these defences.
2) Proposals to site two large residential developments, including some 370 new homes in
the Hampton Bishop catchment could represent a significant flood risk to the village.
3) At the Holywell Gutter Lane site, infiltration has been proposed to manage runoff, with
drainage being led to an infiltration basin on the site. Tests on the soil characteristics of
the basin gave conflicting results, with two trial pits revealing slow rates of infiltration and
the third pit showing very rapid infiltration.
4) There is no indication of why infiltration at the third pit was rapid or where the water will
drain but since the proposed basin lies within the Hampton Bishop catchment, it is
strongly recommended that soil infiltration testing is repeated and the anomalous
results investigated before the development is allowed to proceed.
5) The proposed development east of Hampton Dene Road is at an earlier stage and it has
been proposed that surface water at that site be routed into Welsh Water sewers. Welsh
Water has agreed in principal but has not yet specified a maximum flow rate.
6) An attenuation methodology has been suggested, based on several possible types of
structure, including lined tanks, balancing ponds and use of permeable surfaces but at
this time, there is no detailed design.
7) It is recommended that when it becomes available, detail of the development proposals
and the surface water management plan should be investigated further.
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I hope that this report makes a clear statement of our concerns regarding the management of
runoff from the developments that are currently proposed within the Hampton Bishop catchment.
As indicated above, we believe that additional work is required to clarify the suitability of the
flood risk mitigation measures proposed for both developments and will be happy to consider
any further proposals, should they become available.

Please do not hesitate to contact me if you require further clarification on our work to date.

Yours sincerely,

Chris Nugent
Senior Hydrologist
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1) Flood Risk in Hampton Bishop
Hampton Bishop is a community of about 170 households, situated near the confluence of the
Rivers Wye and Lugg (Figure 1). The village is partly surrounded by these main rivers, with
access to Hereford being provided by a connection to the north west, on the B4224 (Figure 1).
Historically, the village has been flooded by one or other of these rivers on many occasions and
a defensive bund, known locally as “The Stank”, has been established along their banks. This is
marked on the Environment Agency flood zone map (Figure 2), which shows the extent of fluvial
flood risk in this area.
Figure 1 Location of Hampton Bishop in relation to bounding rivers

Reproduced under Licence 100041271

The Environment Agency flood zone map (Figure 2) ignores the presence of flood defences, so
the flood zones in Figure 2 would be protected from these rivers by The Stank. Recent work to
raise these defences has given it a Standard of Protection (SOP) estimated at 100 years. This
means that it is expected to protect Hampton Bishop from any flood with a return period of up to
that value. At the time of writing, the River Wye hydraulic model is being re-assessed by the
Environment Agency and this may affect their estimate of the SOP locally.
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Figure 2 Environment Agency Flood Zone Map covering Hampton Bishop

Flood defences
(The Stank)

While the flood defences mitigate flood risk from the bounding rivers, they do not protect the
village from local flooding. Grantham, Blundell and Farran (2001) describe surface water flow
through the village, draining a catchment of approximately 225 ha (Figure 3). They describe the
drainage system as running parallel with the left and right sides of the B4224, with branches
entering along Church Lane from Whitehall Road. Flow is parallel with the main road as far as
the River Lugg, where it passes through a non-return valve, immediately downstream of
Mordiford Bridge. Grantham, Blundell and Farran (2001, p.2) describe this system as “under
designed and in a poor state of repair”.
The remedial work suggested by Grantham, Blundell and Farran (2001) was never undertaken
and parts of the system can surcharge, routing surface water along the main road (Figure 4).
The site was visited on 15th February 2014, after heavy rain locally and over much of the Wye
and Lugg catchments. White Hall Road was closed near its junction with the B4224 (Figure 5)
and north of here, within the village (Figure 6). The road could not be safely entered from either
end, even by 4-wheel drive and several properties along it experienced some degree of flooding
during the mid-February 2014 event.
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Figure 3 Hampton Bishop surface water catchment
Holywell
Gutter Lane

Church
Lane
Figure 5

Mordiford
Bridge

Figure 5
White Hall
Road

Source: Grantham, Blundell and Farran (2001, Appendix A)

Figure 4 Surface flow routed along the B4224, upstream of Whitehall Road, 15th Feb 2014
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Figure 5 White Hall Road near the B4224, 15th Feb 2014

Note: Photo is located on Figure 3

Figure 6 Road bend near the northern end of White Hall Road, 15th Feb 2014

Note: Photo is located on Figure 3
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Flooding downstream of White Hall Road was extensive on 15th February 2014, inundating the
large area of agricultural land shown in Figure 7. This was associated with closure of the nonreturn valve, due to high stage on the River Lugg. Such closure was of course necessary, to
prevent fluvial flooding. Water level at Mordiford Bridge was at the bridge soffit (Figure 8) and
flood waters from the catchment shown in Figure 3 were being pumped into the river
downstream (Figure 9). It can be seen from Figure 8 and Figure 9 that flow on the River Lugg
was relatively slow. High stage on the river at this point was being maintained partly by high
stage at its confluence with the River Wye.
Figure 7 Flooded fields on the right bank of the River Lugg at Mordiford Bridge
Fields flooded by village catchment (Figure 3)

River Lugg
Mordiford
Bridge

Figure 8 View along the River Lugg, showing the upstream face of Mordiford Bridge
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Figure 9 County Highways pump floodwaters from Hampton Bishop into the River Lugg

2) Development within the Hampton Bishop catchment
Two developments have been proposed locally within or close to Hampton Bishop catchment
(Figure 3), that could affect flood risk in the village. The first of these, on land east of Holywell
Gutter Lane, is for a residential development of up to 250 houses covering some 8.4 ha. This
development would also include about 11.7 ha, used to relocate Hereford Rugby Football Club.
The more northerly development is on land east of Hampton Dene Road, where 120 residences
have been proposed over a 4.7 ha site. The location of these two proposed developments is
shown in Figure 10.
Residents of Hampton Bishop have become concerned that runoff from the roofs and hardstanding associated with two development on this scale could increase the risk of local flooding,
as described in Section 1 of this report. Flood Risk Assessment reports have been prepared for
both developments, summary details of which are shown in Table 1.

Table 1 Flood Risk Assessments for development near Hampton Bishop
Development
Holywell Gutter Lane
Rugby Club
Hampton Dene Road

Houses
250
120

K0462_HamptonBishop_FRAs.doc

Area (ha)
8.4
11.7
4.7

FRA
RJ Fillingham
RJ Fillingham
LK Consult Ltd

Date
Nov 2010
Nov 2010
Oct 2013
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Figure 10 Locations of proposed housing developments near Hampton Bishop

Hampton
Dene Rd.

Flood defences
(The Stank)

Holywell Gutter
lane site

3) Development on land to the east of Holywell Gutter Lane
The FRA was produced by R J Fillingham Associates Ltd, in November 2010, covering the area
proposed for both residential development and also for re-location of the Hereford Rugby Club.
All reference in this section to “the FRA” refers to R J Fillingham Associates Ltd (2010). The
layout of the proposed development (Figure 11) shows that the area proposed for residential
use is set to the west of the site, with two separate areas proposed for use by the rugby club,
totalling 11.7 ha.
The FRA (Paragraph 5.4.1) rightly considers that “The key issue in respect of flood risk for this
site relates to the management of surface water run off in the post development scenario”.
From examination of the SFRA (Herefordshire Council, 2009) the FRA (Paragraph 5.4.5) notes
that “Evidence Map 2-2 contained within the SFRA suggests that the site lies within an area with
a Standard Percentage Run Off of 23.4%, which indicates that infiltration SUDS may be viable”.
For clarity, Map 2-2 from the SFRA is reproduced below as Figure 12.
K0462_HamptonBishop_FRAs.doc
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Figure 11 Proposed land use in the area east of Holywell Gutter Lane

Source: FRA, Appendix E

Figure 12 Standard Percentage Runoff (SPR) for catchments in Herefordshire

Source: Herefordshire Council (2009), p.2-13.
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Page 11 of 18

It can be seen that the catchment of the River Wye from Hereford to the Gloucestershire border
is marked in yellow on Figure 12, with a mean SPR value shown as 23.4, a relatively low figure
compared with other catchments locally. While this is encouraging, there is considerable
variation over this large area and the site lies at the very north of this sub-catchment, bounding
areas with significantly higher values of SPR.
The Standard Percentage Runoff is based on the HOST soil classification and is often
expressed as the SPRHOST of the catchment. This value is available from the Flood
Estimation Handbook (FEH), which has been used to derive a value of SPRHOST which is
believed to be more representative of the site than the average figure shown in Figure 12. The
nearest catchment to the site was identified using the FEH CDROM (Figure 13). Catchment
descriptors from the FEH database are listed in Table 4 (Appendix A), which lists the SPRHOST
for this catchment as just under 40%, a relatively high value in comparison with the rest of the
county (Figure 12).
Figure 13 Catchment map close to the site

© NERC (CEH). © Crown Copyright. © AA. 2009. All rights reserved

A SPRHOST of almost 40 is high in a UK context and suggests that infiltration may not be a
suitable means of managing surface runoff at the site. In order to confirm the issue, infiltration
testing needs to be undertaken and this was done by Jomas Associates, a specialist contractor
based in Uxbridge but with offices around the UK. The FRA (Section 5.4.5) confirms that
infiltration testing was undertaken in accordance with the BRE365 standard and includes the
test results as Appendix F.
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4) Infiltration testing to the east of Holywell Gutter Lane
Jomas dug three trial pits in the area believed to be suitable for an infiltration basin, shown using
red circles in Figure 14. These used dimensions of the order recommended in BRE365 for a
circa 2 m deep soakaway, with a 2.2 m x 0.65 m footprint and 2.0 m deep, designated SP1, SP2
and SP3. SP3 was 1.8 m long instead of 2.2 m but that should not matter, providing that length
was used in the calculations.
Figure 14 Location of infiltration trial pits (FRA, Appendix F)

Proposed infiltration
basin and soil trial pits
Holywell
Gutter Lane

The BRE365 document specifies how the tests should be undertaken as follows:
“Fill the pit and allow it to drain three times to near empty; each time record the water
level and time from filling, at intervals sufficiently close to clearly define water level
versus time (Figure 2). The three fillings should be on the same or consecutive days.
Calculate the soil infiltration rate from the time taken for the water level to fall from 75%
to 25% effective storage depth in the pit, using the lowest f value of the three test results
for design”. Where f is the soil infiltration rate (BRE365, p.3).
K0462_HamptonBishop_FRAs.doc

Page 13 of 18

BRE365 then explains why:
“The use of full-depth and of repeat determinations at locations along the line of trench
soakaways is very important when soil conditions vary; if the soil is fissured, infiltration
rates can vary enormously” (BRE365, p.4).
Appendix F of the FRA reveals that Jomas undertook a single test at SP1 and SP2, during
which water level dropped by 0.11 m and 0.19 m respectively. In both cases the second and
third fillings of the test pits did not occur “due to time constraints” (FRA, Appendix F). BRE365
specifies that the infiltration rate of the underlying soil should be calculated from the time taken
for water level to drop through the central half of the test pit, between 75% full and 25% full.
In five and a half hours or more, SP1 and SP2 remained more than 75% full and the remarks left
on both test sheets in Appendix F were “Time taken to achieve 25% and 75% depth has been
obtained by extrapolation”. In contrast, the third trial pit, SP3, drained rapidly and three tests
were undertaken in the time available. The results calculated by Jomas and listed in the FRA
(Appendix F) are in metres per second. These are converted to metres per hour in Table 2, to
facilitate comparison.
Table 2 Infiltration Rates (m/hr)
SP1
SP2
SP3

Test 1
0.0021816
0.0013176
0.3636000

Test 2
N/A
N/A
0.2484000

Test 3
N/A
N/A
0.1620000

It is evident from Table 2 that there is enormous variation between the infiltration rate measured
in SP3 and the other two pits. The reason for this difference is not suggested or even noted
within the FRA. It may reflect fissures within the soil or natural features such as animal burrows.
It may reflect the presence locally of an aquifer, such as fluvial gravels. It may have occurred
because the trial pit intersected a drain or service conduit of some sort, which may be in current
use or abandoned. Whether the cause of this improved infiltration is natural or man-made, it is
important to establish whether that feature leads drainage into the groundwater or back out to
the surface drainage, towards Hampton Bishop. There is no record within the FRA of whether
this has been adequately considered.
The tests undertaken in SP3 indicate a gradual reduction in the infiltration rate from 0.36 m/hr to
less than half that value on the third test. This is to be expected, as the bounding soil became
progressively more saturated during the first two tests. It is the reason why BRE365 specifies
that the lowest soil infiltration rate of the three test results should be the one used for design.
The lowest test result is normally the third and this precaution ensures that the infiltration rate
used to design the structure that infiltrates runoff best simulates a saturated catchment.
This infiltration rate that was used to design the infiltration basin (0.08712 m/hr) was derived in
the manner shown in Table 3. BRE365 (p.5) advises that “If more than one trial pit is used, the
mean value of the soil percolation rates determined from the trial pits is adopted for the final
design”. That is what was done, except that instead of taking the mean of “the lowest f value of
the three test results”, the calculation in the “Average” column of Table 3 uses the mean of the
mean values. In the case of SP1 and SP2, that was the mean value of partial tests, which could
not be completed, due to time constraints.
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Table 3 Derivation of infiltration rate used to design the infiltration basin
Pit
SP1
SP2
SP3

Test 1
0.0021816
0.0013176
0.3636000

Test 2
N/A
N/A
0.2484000

Test 3
N/A
N/A
0.1620000
Value used =

Average
0.0021816
0.0013176
0.2580000
0.0871664

Note: All values shown in m/hr

The purpose of undertaking the soil infiltration tests was to determine whether the soil at this site
has infiltration properties suitable to accept runoff from the proposed dwellings. Results from
the first two trial pits suggest that this may not be the case but the third trial pits has revealed a
very rapid rate of infiltration, which may represent an effective means to dispose of the runoff.
Under these circumstances, it makes no sense to simply take a mean value for the three trials,
without investigating the mechanism.
The fact that a single test (SP3) produced an infiltration rate of 0.16 m/hr may indicate that the
underlying geology or soil offers improved infiltration rates. It may alternatively indicate the
presence of features which convey water away at these more rapid rates. Since the infiltration
basin that is proposed for this development lies within the Hampton Bishop surface water
catchment (Figure 3), the reason for this test anomaly must be established. If it is found that
runoff which infiltrates into the basin reappears within the Hampton Bishop surface water
catchment, then alternative arrangements for the management of surface water at the site
should be sought.

5) Development on land to the east of Hampton Dene Road
The FRA was produced by LK Consult Ltd, in October 2013, covering a 4.7 ha area proposed
for up to 120 residential units with associated roadways, parking, gardens and landscaped
areas. All reference in this section to “the FRA” refers to LK Consult Ltd (2013). The site of
proposed development is located in Figure 10, which shows it to be within the flood defences
which surround Hampton Bishop (The Stank). The site topography (Figure 15) indicates fairly
flat land in the west, bounding Hampton Dene Road, descending rapidly in the east towards the
River Lugg. The view to the east on 15th February 2014 is shown in Figure 16.
On the subject of surface water drainage, the FRA (Section 7.3.2, p.11) states that:
“The clay content of the superficial deposits at the study area, along with the shallow
groundwater and shallow mudstone / siltstone bedrock … indicate that the use of
infiltration SuDS will not be feasible for the development. As such, the outline drainage
strategy considers the use of attenuation and storage based SuDS to be the most
appropriate technique”
Since there are no watercourses into which the development could drain, the FRA considers the
only viable solution is to route runoff into the surface water sewers. Appendix C of the FRA
includes email correspondence with Welsh Water, in which Welsh Water agree in principle to
accept the surface water runoff at an attenuated rate but request a site plan before they are able
to specify what that rate would be.
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Figure 15 Proposed development off Hampton Dene Road
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Figure 16 View of the Lugg Floodplain from the site, 15th Feb 2014

6) Concerns associated with Hampton Dene Road drainage
Proposals associated with the development to the east of Hampton Dene Road are at an early
stage and by routing the drainage into the surface water sewers, flood risk to Hampton Bishop
posed by runoff from the development may be effectively mitigated. Preliminary calculations
within the FRA consider that limiting runoff from the development to the greenfield rate would
require some 850 m3 of attenuation storage. The FRA (p.14) suggests that this could be
achieved through “a series of tanked (lined) geocellular systems and two large balancing ponds
situated at areas of low elevation”.
The FRA suggests that the geocellular systems have a storage volume of 510 m3, sufficient for
the 1:30 year rainstorm, with excess up to the 1:100 year+CC storm flowing into the balancing
ponds “prior to a pumped discharge to the public surface water sewer in Hampton Dene Road or
a gravity fed outfall to Copswood Drive” (FRA, p.14). It is important to confirm that the system
would manage the 1:100 year+CC rainstorm without the requirement for active pumping, since
there is no guarantee that the pumps would be working and power available during that event.
In that context, it would be important that there is a clear and well-defined chain of responsibility
to ensure that all parts of the system are properly maintained.
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It is recommended that the proposed development is examined in more detail once firm plans
for the impermeable surfaces and the surface water management system are in place. It seems
that discharging into the surface water sewer system would reduce flood risk to Hampton Bishop
but as with any complex system, it is important to ensure that the design and maintenance
arrangements are sufficient to sustain this into the future.
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Appendix A: Catchment characteristics in the area east of Holywell Gutter Lane

Table 4 Catchment Descriptors for the Holywell site
Location:

AREA

Catchment area (km2)

Hampton Bishop

River:

Back Brook

NGR:

SO 55650 38050
0.54

ALTBAR

Mean elevation (m)

47

ASPBAR

Mean aspect

125

ASPVAR

Variance of aspect

0.46

BFIHOST

Base flow index

0.602

DPLBAR

Mean drainage path length (km)

0.69

DPSBAR

Mean drainage path slope

5.4

FARL

Index of lakes

1

FPEXT

Prop. of catchment in1% FP

0.9722

FPDBAR

Mean flood depth (catchment)

24.218

FPLOC

Average dist of FP to outlet

0.963

LDP

Longest drainage path (km)

1.67

PROPWET

Proportion of time soil is wet

0.33

RMED-1H

Median 1 hour rainfall (mm)

9.6

RMED-1D

Median 1 day rainfall (mm)

29.8

RMED-2D

Median 2 day rainfall (mm)

39.3

SAAR

Average annual rainfall (mm)

654

SAAR4170

Ditto for 1941-1970 (mm)

693

SPRHOST

Percentage runoff

39.81

URBEXT2000

Urban extent 2000

0
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