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Background
WRA has been engaged by the East Hanney Parish Council (EHPC) in November 2018 to
undertake a review of the Thames Water Utilities Ltd Reservoir Feasibility Report (2017) and to
answer specific questions relating to the proposed option for a 150 Mm3 (million cubic metres)
reservoir in an area south of Abingdon and the impact on the village of East Hanney. This current
report is based on the information provided in the Thames Water report and other freely available
information from sources such as the British Geological Survey, Environment Agency and Centre
for Ecology and Hydrology.
Thames Water Feasibility Report Contents
The Thames Water Utilities Ltd Reservoir Feasibility Report (referred to in this document as the
Thames Water Report) is a report which documents the process by which sites for a new storage
reservoir in the River Thames basin were selected. It is a lengthy document consisting of 437
pages, the majority of which includes a description of how a total of 55 of sites in the basin were
considered for the reservoir and then through a screening process the number was reduced to 3
sites at Marsh Gibbon, Chinnor and Abingdon. The site at Abingdon was put forward as the
preferred option, with a range or reservoir capacity from 30 Mm3 to 150 Mm3. The next phase of
work to be undertaken by Thames Water would be a more detailed fine screening including the
impact on the environment.
Questions From EHPC
A number of points were provided to WRA by EHPC to consider in particular the impacts of the
reservoir on the flood risk at Steventon and the area of Drayton south of the A34. These are listed
below:

1. risk of flood;
2. risk and consequence of leakage sub ground and from above ground;
3. impact of draining out or pumping from the reservoir, where is the water to go, how
could it affect current water levels on the village which has a lot of flood zone 3;
4. weight and expanse of the water on the geology, and existing surface and sub surface
water flows;
5. loss of water from the fields and surrounding area, could this arise? It is understood that
the reservoir is intended to be as water tight as possible, but because of its size could
there be a permeable drawing affect?
6. Is the reservoir and the associated network of waterways/courses likely to cause an
adverse impact on quality of the agricultural land and character of the area?
7. Impact on the lowland vale which the landscape that would be immediately affected by
the reservoir, being an area of character and landscape value;
8. The effect of the reservoir in terms of the mass of 150 million tonnes pressing down on
the water table will have effects across the whole area is of concern;
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9. The new revised pictorial map of the proposed reservoir also shows new bodies of water
around the reservoir in East Hanney, and at Drayton. Bearing in mind that we are
exposed to a considerable amount of new building of homes immediate to these areas,
and there is loss of natural drainage, this also may be a matter for concern. Where is the
water currently held and managed by the existing natural flood field systems going to go
if the open fields are lost and run off is directed to the village from the higher ground
proposed for the reservoir?
These questions are dealt with in the following sections under the headings Flood Risk (points 1
and 9), Leakage (point 2), Emergency Drawdown (point 3) and Geological Risk (points 4, and 8
essentially the same comment), water resources and water quality (points 5 and 6). Point 7 does
not involve hydrology and water resources and is therefore beyond the expertise of WRA. It is a
question for a landscape and heritage specialist. The impact has been considered in relation to the
proposals for the largest option for the 150 Mm3 reservoir, as this would have the most significant
impact.

Flood Risk
The reservoir location will cover an area of low-lying ground between the villages of East Hanney
to the west, Steventon to the east Marcham to the north and the main Didcot to Swindon railway
to the south as shown in Figure 1. The total area of the development including the embankment
will be 8.59 km2, and the development will occupy part of the catchment draining to the River
Ock. The topography of the area in the form of a digital terrain model (DTM) has been generated
from 2m LiDAR data available from the Environment Agency. The overall slope of the land for
the reservoir development is in a south-west to north-east direction with the altitude ranging from
over around 63m AOD (metres above ordnance datum) in the south-west to 54m AOD in the
north-east. None of the area of the reservoir development currently drains towards East Hanney.
The village is mostly within the catchment area of the Letcombe Brook, with some areas of new
development draining into stream which flow to the Childrey Brook between the A338 and the
reservoir boundary.
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Figure 1. The proposed reservoir area in relation to local topography and hydrology.
The development area is characterised by shallow superficial deposits of sand and gravel over
impermeable clay which provide flow through groundwater to a dense network of ditches which
convey the flow into the main channel of the River Ock about 500m to the north. Construction of
the reservoir will require the bed and the embankment to be sealed with impermeable material to
prevent leakage, therefore there will be no infiltration of rainfall to the shallow groundwater.
Overall therefore a slight reduction of flows to the River Ock would be expected. An area of 6.46
km2 will be removed from the 230 km2 River Ock catchment at Abingdon. This is the area of the
reservoir development inside the crest of the embankment. The new embankment of the reservoir,
rising some 15-25m above the existing ground levels will divert some surface runoff from the
development area into the drainage network. The reservoir proposals show that this would be
conveyed from the southern side into two new waterways flowing to the east and west at the foot
of the embankment as shown in Figure 2, which is taken directly from the Thames Water report.

4

Water Resource Associates
A network of consultants in hydrology, water resources and environmental issues

Figure 2. The proposed reservoir details provided by Thames Water.
The channel to the west flows around the south-west corner of the reservoir then into the areas
between the western extent of the reservoir and the A338, some 600m from the eastern edge of
East Hanney. In addition to surface runoff from the embankment this new channel will take
drainage from streams flowing north from the foot of the Berkshire Downs. The impact on flood
risk would be notable as a large area of flood storage depicted by flood zone 3 (the 100-year flood
extent) will be removed following the construction of the reservoir. This storage will need to be
incorporated within the course of the new channel and this will encroach towards the eastern edge
of East Hanney. The current ground levels at this part of East Hanney are around 60.7m AOD,
whereas the edge of the reservoir embankment to the east has ground levels of 59.3m AOD. As
long as these overall levels are maintained then the flow of water would be away from East
Hanney. Although the streams will obviously no longer receive the rainfall falling on the reservoir
area, the majority of the flow will be groundwater fed issuing from the Chalk aquifer of the
Berkshire Downs to the south.
In addition, the channel also needs to cross under the Steventon Road, between the edge of the
embankment and the village of East Hanney, a proper culvert design needs to be included which
would provide conveyance for the 100-year flood plus an allowance for climate change. The
potential flooding of the Steventon Road would be a significant impact on the residents of East
Hanney as it is the main route to the east. It is expected that Thames Water or their consultants
would prepare a flood risk assessment to consider the diversion of waterways and flood storage
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compensation including the application of hydrological and hydraulic modelling using approved
methods.
With a smaller reservoir the risk of flooding in this area will not be impacted. The route of the
streams flowing south to north between the reservoir and East Hanney will remain unchanged and
the diversion channel will only have to take water draining from a much smaller area between the
southern boundary of the reservoir and the railway embankment. The new channel will not need
to cross the Steventon Road, as shown in the map from the Thames Water Report in Figure 3.

Figure 3. The proposed details of the smaller 30,000Mm3 reservoir provided by Thames Water.

Leakage
As mentioned in the section on flood risk, the bed and embankment of the reservoir would be
sealed with impermeable material to prevent leakage. If small leaks were to occur on the southwestern side of the embankment towards East Hanney the flow out of the embankment would be
intercepted by the new drainage channel and diverted to the north-east. The main issue which
would affect East Hanney would be a catastrophic embankment collapse on the south-eastern slope
of the reservoir. Although the likelihood of this occurring would be very low the volume of water
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involved would rapidly exceed the capacity of the new channel and given the height difference of
the water within the reservoir it could flow across the catchment boundary which is only a very
minor change in altitude and reach the villages. A dam breach inundation study should be carried
out as part of the design.

Emergency Drawdown
The Thames Water Report states that provision for drawing down the reservoir at a rate of 1m/d
(metre per day) has been included in the design and that water would be conveyed via a new
channel along the line of the disused Berks and Wilts canal into the River Thames near Abingdon.
The actual location of this channel is not included in any figures in the report, however the outflow
would most likely be in the north-east corner of the embankment, so not in the area which would
affect East Hanney.

Geological Risk
The information provided in the Thames Water Report does not provide enough detail to fully
comment on the issue relating to the underlying geology and the impact of the water on the water
table, the underlying strata and the potential leakage into the greensand. Normally Thames Water
or their consultants would prepare a detailed competent design that will deal with any issues
relating to the underlying geology. This could be reviewed when made available.
The geological map (Map 2) of the Thames Water Report is wrong. Areas of permeable Chalk and
Clay and Fine Sands should be Oolitic Limestone and the area shown as Oolitic Limestone should
be Lower, Middle, and Upper Lias- impermeable clays. The assessment of the thickness of strata
in the area of the reservoir is in broad agreement with nearby available borehole data from the
British Geological Survey (BGS), given in Table 1. It should be noted that borehole records from
the reservoir area itself are indicated as confidential on the BGS borehole record website (2018).
Table 1. Thames Reservoir Borehole data
Borehole Ref
Grid Ref (BGS)
(BGS)
Thames Water Report
Southern reservoir margin
SU49SE3
45280, 92650
SU49SE2
45210, 91690
Drayton (East of reservior)
SU49SE5
48740, 94180
SU49SE4
47840, 94400

Kimmeridge Clay
depth (m)
45

Lower Greensand
depth (m)
5

Gault clay depth
(m)
27

39.32
58.52

3.35
2.74

10.97
16.77

40.84
44.20

NA
NA

NA
NA

The obvious point is that the portion of Upper Greensand aquifer would be sealed and not receive
any aquifer recharge. The area of Greensand affected by the development has been measured as
0.685 km2 (67.5 ha). The volume of water normally received annually by this area of land can be
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calculated by multiplying the area by the effective rainfall (rainfall total minus the losses through
evapotranspiration). The UK Hydrometric Register (Hannaford and Marsh, 2008) states the value
for the Ock catchment as 209mm which equates to 143,112 cubic metres of groundwater recharge
annually. This should be compared though with the full extent of the Upper Greensand which
extents for approximately 60km across Oxfordshire in a band 1.5 – 5km wide. The approximate
total area of this is 195km2, of which the area under the reservoir makes up only 0.35%. Also, this
aquifer is only of local importance for water supply in the south-west of the UK and there are no
observation wells listed in the hydrometric register for the Thames basin.

Water Resources and Water Quality
The question as to whether there would be a loss of water to the surrounding agricultural land has
been raised. Given that the reservoir will effectively remove the effective rainfall over an area of
6.46km2 from the River Ock catchment there will be a slight decrease in the overall flows. The
impact will be more noticeable in the area immediately north of the reservoir which will miss out
on the flows from small steams through the area of the reservoir and also the flow from the streams
upstream of the reservoir which will be diverted predominantly to the west. The subsurface flow
in the shallow groundwater of this area will also be reduced. Essentially the volume of water in
the areas to the north of the reservoir under normal conditions and also during flooding episodes
will be reduced and areas to the west of the reservoir along the route of the new channel will
receive more water, as indicated in Figure 4. The impact of this on agriculture would need to be
assessed by agricultural scientists.

Figure 4. Areas of water excess and deficit as a result of the 150,000Mm3 reservoir
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The main impact on water quality would be during the construction phase and in particular the
erosion and transport of sediment into the local waterways. Thames Water would have to submit
a plan for the management of pollution as part of the proposals for the construction phase which
would include dealing with sources of sediment and measures to prevent sediment transport in the
local waterways.

Summary
In summary, the proposed 150Mm3 Abingdon Reservoir has the following impacts to East
Hanney and the surrounding area:
1. Direct flood risk at East Hanney is not impacted as the reservoir is outside of the
Letcombe Brook catchment where East Hanney is located;
2. The provision of flood storage in the area to the west will have an impact on East
Hanney, if not directly, through the potential flooding of the main west-east road;
3. Leakage will not affect East Hanney as any issuing from the western side of the reservoir
will be intercepted by a new water course running south to north to the east of East
Hanney;
4. The only potential flooding impact at East Hanney directly from the reservoir will be
from a catastrophic breach of the western embankment;
5. The construction of the reservoir will affect the local hydrology with the removal of 6.26
km2 from the River Ock catchment and diversions of waterways;
6. The diversion and removal of local water courses will create a deficit of water in areas to
the north of the reservoir and an excess in areas to the west;
7. Any adverse effects to water quality would need to be avoided in the construction phase
to limit the contamination of waterways;
8. The current report is lacking significant detail, and it is expected that Thames Water will
undertake detailed studies to consider the potential impact of catastrophic breaching, the
design of a new waterway and flood storage areas to the west, the impact of the
construction on the geology and groundwater, preventing contamination of land and
water during construction, and the impact on the nature of the rural landscape.
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