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Background

- Large recent flood events — August 2004 caused significant
flooding and damage to properties on the Aston Lodge Estate

— Anecdotal feedback on flooding (ALRFA and the council):
e Capacity restrictions on existing culverted watercourse
system;
e Overland flow (*pluvial’ flooding) in other parts of the
catchment

e Interaction of a number of different systems e.q.
watercourse, highway drainage, combined sewer system

- Haswell appointed by Staffordshire County Council:
e To liaise with residents and relevant authorities;

e To undertake hydrological & hydraulic analysis (river
modelling);

with a view to providing;

e An understanding of the problem and identification of
potential solutions
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Methodology

e Data Collection

— Topographic survey of the watercourse and immediate
floodplain including spot threshold levels and maximum flood
depth at locations around the site

- CCTV Survey

— Questionnaire survey/ ALRFA website/ meeting with ALRFA
coordinators

— Consultations with the Environment Agency

e Hydrological Analysis
— Flood Estimation Handbook

e Hydraulic Modelling
— HEC-RAS v.3.1.2 (industry standard river modelling software)
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General plan

o5

[
b
L
L

i

p‘;:t;.’ﬁ_
e,

o

:'i-_.l




Flooding Mechanism

First
e Springwood culvert

e This is the culvert which runs under
Mercer Avenue and outfalls into
“Harrow Place
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Flooding Mechanism

Second
e Saddler and Blackies culvert

e This is the confluence in the culvert at the top of
Saddler Avenue

T

e o
'\'\r}zf" 5 \.I:|

e S F i e R G =T =
\\r{,.:} ?@ﬁ%‘?, .__hﬁg %%-*’ [ q-f?r\:‘l“"’?r '\E-}":“ ﬁ'r_“f-'f ¥
L AFE T SHETRE G D SO
2 q r i e B y
f‘".&‘}&{? o Pl B " s Ay
F A O o =
N}"%ﬂfh‘kﬁﬁ £ Pt +"—-,?f>\’”§%:/?f et ~a
@g« P el riea el s g A
2 g

kT

S gl B B e
A @,fmﬁ- > Pt e g
oSt G s

] m——

s f—- =
== haswell




Flooding Mechanism

Third

e Confluence of Mercer and
Springwood

e Confluence upstream of the
railway line
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Flooding Mechanism

Fourth
e Lichfield Road culvert

Culvert under Lichfield Road
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Flooding Mechanism

Fifth

Siphon under Canal

Blockages cause backing up of flows and potential
risk of flooding

Trash screen to Siphon requires regular maintenance
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Options

e Two Options Considered
Optionl - Upstream storage only

Option 2 - Culvert improvements and upstream storage
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Discounted Options

1. Increasing the capacity of the Springwood culvert

- Would increase pass-on flow to watercourse at rear of
Harrow Place

— Placing them at potentially increased flood risk

2. Formalisation of the bowl shaped area at the
confluence of Springwood and Mercer (upstream
of the railway track

- Wouldn’t solve upstream flooding problems and spare
capacity is limited

3. Increase the capacity of Lichfield Road culvert

- Would solve flooding on Lichfield Road, but transfer flooding
to the properties on Brookfield Court
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Option 1 - Upstream Storage

e Aim is to hold back/ attenuate flood flows and throttle the
flow to the capacity of the most restrictive feature
(Springwood culvert)

e Size of storage volumes include for climate change.
Q25 =4350m3

Q50 5900m3
Q100 7700m3

e The reduction of flow is great enough to prevent
downstream watercourse related flooding

° Po;cential for area to be of high ecological/ conservation
value
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Option 1 - Upstream Storage

e Indicative scheme cost estimates:

Q25 = £62,900
Q50 = £76,000
Q100 = £91,300

e NB. Costs do not take into consideration land purchase /
compensation and assume on-site spoil disposal
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Option 2 — Culvert Improvement
/ Upstream Storage

Hi?h level bypass channel to direct flows around Springfield
cu

¢ vert along with distributed storage to control downstream
oOWS

By-pass culvert restricted to 600mm diameter because of
cover and fall. Q100 storage area volumes:

Springwood = 2850m3
Saddler = 2100m3

The reduction of flow is great enough to prevent
downstream flooding at all locations up to 100-year level

Po;cential for area to be of high ecological/ conservation
value
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Option 2 - Combined

e Indicative scheme cost estimates:

Q25 = £164,200
Q50 = £185,800
Q100 = £207,900

e NB the above scheme costs do not include land purchase
or compensation
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Summary

e Qutline DEFRA cost-benefit analysis = approximate ratio
of 3:1

e Springwood & Lichfield Rd culverts are most problematic

e Resolving watercourse flooding may reduce the likelihood
of other system failure

e Both options rely on landowner consent and would cause
some disruption to the residents

e Individual schemes to protect isolated individual
properties from flooding incidences would also be
required

haswell



Recommendations

Option 1 - Q100 is most cost-effective:
Scheme costs = £91,300

Cost benefit for Q100 flood = £289,920
NB. does not allow for land purchase or spoil disposal etc.

e A review of the combined sewer system and highway
drainage is recommended

e NB. Cannot simply upsize existing culverts as this would
increase pass on flow and transfers the flooding problem
to elsewhere in the catchment

e Potential environmental benefits of de-culverting some
lengths e.g. Blackies system to be considered in design

haswell



Gary Tustin

Environment Agency
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Environment Agency

* Change of Responsibility from 1.4.06

*  Works programmed Feb 2007 - May
2007

* Majority of Funding approved by Flood
Defence Committee for 2006/07 financial

year

*  Riparian Owners hg QSI\?V all



Example Balancing Pond

BARRIER BAMNK
(DT AlLwSH TS PRESERIT]

TOF wWwATER LEwEL

R

O -
f O N N ]
= bbb Ak A b F DA N TP N T
IMLET SLUCE e A A
O wrE = R W N
A
[
[
wATER STORED ToO A
HIGHER LEWEL THAR LE
WO RO PATLURAL LY C.':Elnill__]l__.l:l-CI;__‘F
FPORTIHCUL ALY AT THE

DD MISTRE AR S0

FliCmw ST

L THE QOUTLET SLUCE il COiTailrd

2 POVEARILE PEMNSTOCE O A
THROSTTLE PIPE 1M ORDER TO
~AINT A & NIFFEREMTIAL HEAD
BETwEEM STORED wATER LEWEL
AND THE RIVER FLOOD LEwWEL AT
THE POINT OF DISCHAFGE.

i
Phy

o B .
OFF—LINE CONTROLLED wWwASHLANDS

~ e D
-~ haswell




