LFPf315: R

PMY

READING BUSINESS PARK

AXIOM 4

FOUDRY BROOK — FLOOD STORAGE PROPOSALS

For \

RICKWORTH SECURITIES

0.8. Ramsay BS.c,C.Eng., MICE. Lewin, Fryer and Partners
Chartered Civil Engineer Consulting Engineers
Odimbo : Hermitage Chambers
Gipsy Lane Church Terrace
Wokingham Richmond

Berkshire Surrey

RG11 2HP TW10 6SQ



AXTOM 4

FOUDRY BROOK - FLOOD STORAGE PROPOSALS

LIST OF CONTENTS

INTRODUCTION. )
HISTORY OF FLOOD STORAGE PROPOSALS FOR THE SITE.
PROPOSED FLOOD STORAGE SITE - RICKWORTH SECURITIES.
STORAGE VOLUMES.

RIVER KENNET FLOODS.

FOUDRY BROOK FLOODS.

WORKS REQUIRED TO THE SITE.

SUMMARY.

DRAWING 315.14 - PROPOSED REINSTATEMENT LEVELS

Report LFP/315/R1

Page No.

10

15

16

17



—

AXTOM §

(READING BUSINESS PARK)

Foudry Brook - Flood Storage Proposals

Rickworth Securities

1. INTRODUCTION

1.1 Development of the Axiom 4 (formerly Reading Business Park) area
will require the filling in of part of the Foudry Brock Flood Plain. In order
to ensure that such filling will not worsen flooding, a scheme has been proposed
by Peter Brett Associates which includes construction Qf a flood relief channel
through the site. An area of 16 Ha of land, at or below existing ground level,

is also to be provided in order to retain some flood storage capacity.

1.2 The Axiom 4 business park development is to be carried out by two
Companies, Rickworth Securities Ltd and Bucknell Bros. (Holdings) Ltd. These
developers have agreed that each will accommodate 50% of the required flood
storage area, which means that at least 8 Ha of each development must be at a

level and a location that will permit such floodwater storage.

1.3 Peter Brett Associates have submitted details of the scheme to
Thames Water requesting scheme approval under the Land Drainage Act. The actual

locations of the flood storage areas are not, however, required to be specified

in that submission.

1.4 The next stage in hydraulics approvals is for details of the flood
storage areas to be submitted to Thames Water. The purpose of this report is to

set out the details of the storage proposals for Rickworth Securities' part of

the development.
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2.~ HISTORY OF FLOOD STORAGE PROPOSALS FOR THE SITE

2.1. In 1983 only part of the area now known as the Axiom 4 site was
scheduled for imminent development. This was land owned by The Englefield

fstate, and is shown hatched on the plan on page 3.

2.2. The development of this smaller site required that land levels be
raised above maximum flood level, which meant a loss of flood plain storage
volume. It was proposed that three adjacent sites (4, B and C on the plan)
should be used as compensatory flood storage areas. All these siies were also

on land owned by The Englefield Estate.

2.3. These three sites were therefore to be regraded such that at any
flood level they would provide at least as much flood storage capacity as was
available in the flood plain at the development site. Site A was north of the

M4 motorway, while sites B and C were to the south. Site B was a former gravel

pit, with sites A and C being farmland.

2.4, Thames Water accepted these proposals for flood plain
compensation in November 1983, but subsequently it was felt by the developers
that site A should not be used for flood plain compensation, and also Berkshire

County Council advised that there are archeological interests which would have

to be satisfied in that area.

2.5. Details for two more sites (D and E) were then proposed to
replace site A. These two sites were also on the Englefield Estate land, and

were both south of the M4 motorway.

2.6. In 1984 Thames Water accepted these revised proposals for flood
plain compensation, thus establishing the important principle that - from a
hydraulic and hydrological viewpoint - it was acceptable to fill flood plain
land north of the M4 motorway on condition that compensatory flood storage areas

were provided just upstream, albeit south of the motorway.

2.7. This approval by Thames Water is still valid today, although
subsequent events have altered the flood alleviation proposals to a certain

extent.
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2.8. buring 1984 Rickworth Securities, the Company wishing to develop
The Englefield Estate land, agreed to work with Bucknell Bros. {Holdings) Ltd to
submit a joint proposal for what has become Axiom 4. Bucknell Bros. (Holdings)
Ltd are the landowners for much of the business park area to the north of the

development originally proposed on The Englefield Estate land.

2.9. Peter Brett Associates subsequently designed a flood alleviation
scheme (Section 1.1.) for the whole Axiom 4 business park site as an entity, as
the agreement between developers now meant that a flood channel could be

constructed right through the site, discharging floodwater directly to the River

Kennetf.

2.10. This scheme was approved in principle by Thames Water in 1984,

with specific details to be approved at subsequent stages of progress.

2.11. The proposed scheme would permit development to be carried out
by Rickworth Securities and Bucknell Bros. (Holdings) Ltd on the entire Axiom 4

area, providing that the new flood relief channel was constructed prior to any

land filling, and that the 16 Ha of flood storage was available in stages before

filling had been completed.

2.12. Thames Water confirmed in danuary 1985 that the sites originally
proposed for compensatory flood storage (Section 2.6.) would not be necessary if
the scheme proposed by Peter Brett Associates proceeded; although the original

agreement for these sites remained valid, and could be utilised if the newer

proposals were not, in fact, carried out.
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3. PROPOSED FLOOD STORAGE SITE - RICKWORTH SECURLITIES

3.1. Peter Brett Associates proposals for the entire Axiom 4 site
include 16 Ha of flood storage area, at a level no higher than 37.80m 0.D.
Although no firm decision had been made regarding the location of such an area,
for the initial calculations all storage was assumed to be immediately adjacent
to the proposed flood relief channel, at approximately 350m downstream of the MA

motorway culvert.

3.2. In practice, the flood storage volume to be made available is
likely to be spread among several separate areés, all with good hydraulic links
to the Foudry Brook or the Relief Channel. However, as Thames Water have
already accepted the calculations based on the original single site, the total

flood storage volume to be made avallable must not be less than that originaily

proposed.

3.3. The remainder of this report details the flood storage site
proposed by Rickworth Securities in order te fulfil its obligation of providing

not less than 50% of the required flood storage capacity for Axiom 4.

3.4, The site proposed is the former gravel pit previously referred
to as site B. It is immediately south of the M4 motorway, being bounded on
its other three sides by Berry's Lane, an unclassified road parallel to the
motorway, and the Reading - Basingstoke railway line. At present bunds around

the excavation prevent floodwater from entering the site.

3.5. The excavation is currently partly full of water, which is
probably ponded rainwater, as the pit water level is about 0.75m higher than the
water levels in adjacent brooks. A 1.05m diameter culvert connects the site
{although not, at present, the ponded water) to the Burghfield Brook, and
immediately downstream of this pipe culvert a 2.25m x 2.710m box culvert carries

the Burghfield Brook under Berry's Lane to join the Foudry Breok.

3.6. This confluence of Burgnfield Brook and Foudry Brook is 250m
from the southern boundary of the Reading Business Park, and approximately

600m from the originally indicated flood storage area on the Relief Channel

{Section 3.1.).
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4 STORAGE VOLUMES

4. 1. The gravel extractors, Tarmac, have a duty to reinstate the
gravel pit, and it is understood that they wish to carry out such works in the

near future.

b z. The proposed reinstatement levels and works for the site to be
used for flood storage are shown on drawing 315/1(page 17). When thus regraded
the site will be able to provide an area of Just over 8.4 Ha for flood storage,
all of which would he no higher than 37.80m 0.D., the level used for the storage

calculations by Peter Brett Associates on their original site.

4.3. The volumes of storage available at different water levels are
shown on page 7, for both the original 16 Ha storage area and the gravel pit
site. In both cases only the volume above a level of 37.80m 0.D. has been
shown, as this is the proposed finished level of the original flood storage
area, and so any veolumes below this level in the gravel pit site have been

ignored.

4.4, The area of available flood storage in the gravel pit is never
less than 53% of the 16Ha. required, and with rising flood levels this

proportion increases.
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5. RIVER KENNET FLOODS

5.1. The Axiom 4 business park site is within the River Kennet flood
plain, and as such is liable to flocd from the river even with no flow in the
Foudry Brook. Therefore any flood storage site must be able to accept River

Kennet Floodwater as well as floodwater from the Foudry Brook.

5.2. With no flow in the Foudry Brook, however, peak levels in the
vicinity of the M4 could not exceed the peak River Kennet level. In the 1971
flood event the peak recorded level of the River Kennet'near the Foudry Brock
confluence was 38.67m 0.D., with the peak Foudry Brook level at the MY motorway
being 38.80m 0.D. Had the proposed scheme been in operation at that time the
level at the M4 would have been much closer to the River Kennet level, although
as no Foudry Brook flow records are available the actual level cannot be

calculated.

5.3. Assuming this extreme case of no flow in the Foudry Brook, Kennet
floodwater would have to flow back up the Foudry Brook channel before entering
storage. Flood level records provided by Thames Water indicate that the maximum

rate of rise of the River Kennet is not more than 65mm/hr. For the proposed

gravel pit storage site to rfill at this rate of rise a flow of 1.9 cumecs will
be required into the site. 8.4 he \\T'S
5.4, This rate of flow is small when compared to even the 1 in 1 year

flood flow of 10 cumecs. Velocities through the M4 culvert would be less than
0.30m/s, and through the Burghfield Brook Berry's Lane culvert less than
0.45m/s. An additional culvert would be required to connect the Burghfield
Brook to the storage site, (details of this are dealt with in Section 7} and

velocities here would be about Q.%9m/s.

5.5. With such velocities, head losses between the River Kennet and
the storage site would be small, enabling the storage levels to generally
reflect River Kennet levels. The gravel pit site is thus capable of providing a
major proportion of the flood storage required for River Kennet floods, even if

that floodwater has to flow from the River Kennet itself,

.



5.6. In practice it is unrealistic to anticipate no flow in the Foudry
Brook when the River Kennet is at a sufficiently high level to utilise its floecd
plain. A more probable situation is that high River Kennet levels would hold up

water in Foudry Brook, and it is the Brook's water that would flow into storage.

5.7- In such a situation there would be little or no flow between the
River Kennet and the storage site. There would thus be neglig;ple difference
in water levels between the river and either the original storage area or the

gravel pit site.

5.8. Whether the water being stored actually comes from the River
Kennet, or whether it flows from the Foudry Brock prior to reaching the River
Kennet, the effect on ficod flows is the same. The flow into storage will

attenuate flood flows in the River Kennet downstream of the Foudry Brook

confluence.

5.9. Therefore the gravel pit storage site, when fully restored as on
drawing 315/14A, could accommodate at least 53% of the River Kennet floodwater

which it is proposed be stored in the original flood area on the Axiom 4

business park.



6. FOUDRY BROOK FLOODS

6.1. In crder to provide equivalent flood storage at two different
sites on a river, the change in the volume of flood storage available for a
change in llood between two given flow values should be identical for both
sites. Additionally, the effect of the storage will only be similar if the

peak flows are similar.

6.2. Far the Foudry Brook the two storage sites being compared are
located only 600m apart, and there are no significant tributaries Joining
the Foudry Brook downstream of the Burghfield Brook. The peak flows of any

flood may therefore be considered identical at hoth sites.

6.3. In order to determine the volume of storage available at various
flows, the water levels attained by these Flows must first be known. These
stage/discharge relationships are shown on page 11 for each site, and for each

of three River Kennet levels.

6.4, For the gravel pit site the stage/discharge rating was derived

by backwater calculations from the downstream side of the M4 culvert, using
Peter Brett Associates' levels at that point. Backwatering to the Burghfield
Brook confluence was carried out using Manning's 'n’ of $.020 for the MU culvert

and 0.035 for the surveyed Foudry Brook sections.

6.5. These levels of the Foudry Broock at the Gravel Pit site are %thus
those that may be expected on completion of the scheme, and for the 1 in 50 year
event are approximately 0.30m lower than the flood levels that would be achisved

under existing conditions.

6.6. It should be noted that the River Kennet level has a significant
effect on these relationships, especially for the original flocd storage site.
This area is closer to the River Kennet than the gravel pit site, and so would

be influenced by water backing up from the river to a greater extent.

6.7. At the gravel pit site the hydraulic capacity of the single
channel of the 'natural' Foudry Brook plays a major part in determining the
level of flood water at that point. There is a difference of 0.71m between
the water level of a 1 in 1 year flood and that of a 1 in 50 year event when

considering the River Kennet at the lower level of 37.70m 0.D. At the higher
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River Kennet level of 38.40m 0.D., however, the 1 in 1 year Foudry Brook [lood
level is slightly raised due to River Kennet influence, and the difference
between 1 in 1 year and 1 in 50 year flood levels at the Gravel Pit site is

reduced to 0.49m.

6.8. By contrast, the proposals for the downstream side of the
motorway create a situation where the flow is split between two large channels.
The resulting increase in hydraulic capacity means a much reduced difference in
flood levels between the 1 in 1 year and 1 in 50 year flood flows. The
calculated differences, at the original flood storage site, are 0.30m with the
River Kennet at the lower level, and only'D.1Dm when the River Kennet is at the
higher level being considered. The latter difference is very small as the high
" River Kennet level holds both the relief channel and the Foudry Brook at much
highef levels than would be achieved with uniform flow. The large waterway
cross~sectional area and resulting low velocities mean very flat hydraulic
gradients, and flood levels at the original flood storage site that - especially

for the 1 in 1 year Foudry Brook flood - are only just above the River Kennet

flood level.

6.9. It is assumed that no storage is required for the 1 in 1 year
Foudry Brook flood flow - indeed virtually none would be utilised in the
original flood storage area proposals with the River Kennet at a low level. At
the higher River Kennet levels {loocd storage would be utilised in the 1 in 1@
year event, but that may be considered as River Kennet flood storage.

(Section 5).

6.10. The storage available to flows above the 1 in 1 year [lood level
has therefore been determined for both possible storage sites, and for three

River Kennet levels. The results are shown on the bar chart on page 13.

6.11. In each case shown there would be considerably meore volume
avallable to attenuate Foudry Broock floods 1f the gravel pit site were used
instead of the original flood storage area, although this proposal has only

to consider the location of 50% of the required storage.

6.12. The main reason for the extra storage being available is that at
the gravel pit site the rate of rise of water levels is more than twice that at
the landscaped site, (Sections 6.5 - 6). For high River Kennet levels, the

rates of water level rise differ by a factor of almost Five.
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6.13. Therefore the proposed gravel pit storage site 1s able to provide
greatly improved flood storage facilities for the Foudry Brook, compared to the

same area of land located in the original flood storage area.
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T- WORKS REQUIREDP TO THE SITE

T.1. The gravel pit site currently holds water at a higher level than
the adjacent Burghfield Brook, as spoil from the gravel extraction has blocked

the drain leading to the existing 1.05m diameter culvert under the unclassified

road.

T7.2. The restoration proposals for the site will rectify this problem,
and ensure that all parts of site will be able to drain to the culvert.
However, the invert of this culvert is slightly higher than low flow water

levels in the Burghfield Brook, and so could not satisfactorily drain the site

completely.

7.3. The maximum storage inflow from River Kennet flooding is 1.9
cumees (Section 5.2.), and the maximum storage inflow to the original site from
Foudry Brook flooding is a similar value (from Peter Brett Associates
calculations). The additional culvert to connect the site to Burghfield Brook
should therefore be not less than 1.20m diameter, and the proposed location is
near the centre of the southern boundary of the site. This location will
provide the shortest flow path to drain the site, and will also entail the
shortest length of culvert, as this is the lowest point on the uneclassified

road.

T.4. The 150m long ditch connecting the new culvert to the Burghfield
Brook will require excavation, as will 150m of the Burghfield Brook itself, to
ensure a good hydraulic connection with the River Kennet. All existing culverts
will need to be cleaned out, with headwalls to the 1.05m diameter culvert

modified to improve inlet and outlet conditions.

T.5. With the above works carried ocut to the site it could be used
for flood storage for both River Kennet and Foudry Brook floods, yet would
drain out completely when lower water levels in the Foudry Brook prevailed.

Normal grassland vegetation would thus be able to grow on the site.

7.6 " However, as it is recognised that the land resulting f{rom this
reclamation exercise would be of lower agricultural value than the original o
field prior to gravel extraction, it has been suggested by the landowner that a
better use for the site would be as a "wetland" wildlife conservation area.
This use of the site would provide better hydraulic characteristics for the
flood storage function, and this proposal is being examined in conjunction with

M.A.F.F. and the Planning Authorities.
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8. SUMMARY

B.1. The gravel pit site adjacent to the MU motorway could be used

as a flood storage site if the site were restored to the levels shown on drawing
315/1A, and if the additional diteh and culvert works were carried out; or
alternatively if the "wetland" proposal were adopted.

g.z2. It would be capable of replacing 53% of the original flood

storage area proposed for the Axiom U4 business park by Peter Brett Associates.
8.3. Use of this site will attenuate Foudry Brook flocds to a greater
degree that could be achieved by using the original flood storage area, and
therefore locating part of the required River Kennet flood storage volume in

the gravel pit will provide more than the minimum volume required for Foudry

Brook storage on Rickworth Securities development.

LEWIN, FRYER AND PARTNERS SEPTEMBER 1885

Report LFP/315/R1
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