Loppendix |

=

Fhrvial Trent Stgategy - Final Report (Draft) ERVIRONSENT AGENTY

i EXECUTIVE SUMMARY

.11 The history of flooding on the Trent is graphically illustrated by the carved level
marks on Trent Bridge. The worst recorded event is that of 1795, when flooding
through the Trent Valley reached vnprecedented levels. The most severe event of the
last century was in March 1947, when thousands of properties in Burton upon Trent
and Nottingham were flooded. Following this, major flood defences were constructed
in the urban areas. These defences limited the extent of flooding during the most
recent flood event of November 2000 but villages such as Astenborough and
Gunthorpe were affected.

112 The flood nisk has been the subject of 2 number of discrete studies but there is a need
to take a more holistic approach. The principal aim of the Fluvial Trent Strategy is 1o
identify the preferred high level approaches to sustainably manage flood risk aiong the
Trent corridor over the next 30 years. The implementation of any flood protection
measures will require more detailed investigations and appraisal.

L.13 The Trent has a number of major tributaries, including the rivers Sow, Tame. Dove.
Brerwent and Soar. Swategic studies are currently being undertaken for these and the
tidal reach of the Trent. The relevant findings from this study will be made available
to the other teams and 2 coordinated spproach will be taken.

114 The stady considers flood risk solely from the Trent between the head of main river at
Stoke-on-Trent, to the tidal hmit ar Cromwell Weir downstream of Newark, a distance
of some 200km. However, in the appraisal of options to reduce the risk of flooding,
local and catchment wide solutions are investigated.
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The flovial Trent source is on Biddulph Moor, north of Stoke-on-Trent and the
catchment drains an area of approximately 8228k to Cromwell Weir. Although the
catchment 18 primarily rural, the Trent flows through the conurbations of Stoke on
Trent, Burton vpon Trent, Nottingham and Newark.

[.1.6  There are approximately 75km of flod defence in the study area, which are maty
located tn Burton upon Trent and Nottingham: these provide a range of standards of
protection ¢ over 21 () properties and businesses. The defences in Nottingham are
approaching the end of their design life, which is considered to be 75 years.

L17 To accurately define the exient of the current flooding problem, four separate
hydrauhic models were constructed. These computer-basad mathematical models were
cabibrated using observed datz from recent flood events and wers used to produce
floodpiain maps for a range f retumn periods between S and 200-years,

118 The models indicate that the Trent floods an area of approximately 160km’ during a 1
i F00-year event; the width of the fioedplain generally increases in proportion to the
catchinent area. There are currently 27 separate food fsk locations and some 15,006
properties i the [00-year floodplain. This takes into account the protection provided
by the current defences. The majority of the properties at risk are located in
Nottingham, where there are apparent -fow spots in the current defences. This is in
contrast o Burton upon Trent, where the current defences protect to a 100-year
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standard.  Ouiside Notiingham and Buron, other areas with significant numbers of
properties at nisk include Willington, Barrow upon Trent, Gunthorpe, Farndon and
Newark.

There are currently 6 Sites of Special Scientific Interest and 2 significant number o
non-statutory focal wildlife sites within the floodplain.  These local sites are a
sigmficant component of the impoverished hio-diversity resource of the Midlands and
mamy are secondary habuats that have developed on areas of disnsed mineral
WOTKINgSs.

Following extensive consultations during the early stages of the study, 18 generic
flood mansgement opiions were identified and taken forward for consideration
Initially, the generic options were subiect to a high level technical and environmental
review to assess their suitability. At that stage, a number were discounted and the
remaimng ones were aken forward for a more detailed appraisal.

The remaining generic options were considered for each of the 27 discrete flood risk

locations.  The resuit was that 95 options were identified and 2 technical and

environmental assessment was underfaken for each. This involved 2 site visi and,

where appropriate, the options were incorporated into the hydravlic models to assess

their effectiveness. An economic analysis was underizken for those options which
satistied the technical and environmental criteria.

A computer package was used to estimate the damages associated with flooding.
Costs for each option were determined from various sources, including previcusly

completed flood defence schemes and published cost databases. An optinisim bias of
60% is inciuded in the cost of all options. This takes into account the difficulty in
esthmating costs using tunited data. The costs were benchmarked against those for
recently compieted schemes of a similar nature.  For each option, the outputs of the
2cononyie analysis are; -

- A benefitdcost ratio, which is the reduction in damages divided by the cost of an
option. It 15 an indicator of the cost effectiveness of the works and those options
with a ratio less than [ are not normally promoted.

s A priority score, which takes into account the henefiv/cost ratio phas social and
environmental factors. This allows the most beneficial schemes to he identified.
Schemes must have a priorty score of 20 to be considered for construction
duning the financial year 2004/05. It is Hkely thar in future vears, the
quaifving score will reduce as the more beneficizl schemes are progressed,

Table 1.7 highlights the ﬂpimm that bave a benefit/cost ratic greater than 2 and &
priority score greater than 12, The options are ranked according o thelr priority score.

A number of the options are located in Burton wpon Trent and Nottingham, which
presently provide protection o a 00-year standard. Their or ority scores are high
because of the large number of properties protected. As stated previcusty, the defences
have limited residual lives although failures are not expected for at least another 10
years. The replacement of such defences should be phased, taking into account factors
such as therr actual condition, priotity score and budgetary constraints. The condition
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of the defences should continue to be routinely monitored so that any deterioration is
identified.

The immediate focus should be on those flood risk areas that are not protected to 2
100-year standard. Table 1.2 ranks these top 10 options on priovity score. An
important issue which needs 1o be further considered is the programme for
implementation. This is particularly relevant through Nottingham, where raising the
defences in an area 15 likely 1o have a detrimental effect on flood risk in adjacent areas.
For example, works at West Bridgford could impact on Queens Drive, which currendy
has a 100-year standard of protection. As stated previously, budget constraints will
also influence the programme.

The effects of climate change were assessed using the models. Using the current
recommendation, this would resuit in the 100-year water levels in Burton upon Trent
and Nottingham increasing by approximately 350mm over the next 50 years.

For iilustrative purposes, to maintain this 100-vear standard in future years it would be
necessary (o) -

B Construct the works identified in this study to 2 higher level. The additional
cost of tus in Buston and Nottingham would be £10.1m and £2.8m respectively
{at 2004 prices}).

> Raise those defences which presently meet this standard. It shouid be noted that
the costs of this are not quantified.

In addition, flooding could become more freguent at locations such as Gunthorpe,
Caythorpe and Hoveringham. Villages on the periphery of the floodplain could
experence flooding in locations previously considered to be at Litthe risk.

A number of options could not be appraised in detail but are considered o be hest
practice and are recommended. These are: -

> Sustainable Urban Drainsre  Systems:  either remofitted or on  new
developments. They would have the greatest impact in the upper reaches of the
Trent, parhicularly in the vicinity of Stoke.

> Development  Control:  appropriate  measures 0 resirict  inappropriate
developments.
» Land Mapnagement: appropriate land management technigues that could reduce

surface runoff.

> Floodplain Obstructons: the removal of such obstructions, where appropriate,
to improve Jocal conveyance.

The more detailed appraisal of specific options identified locations where works are
not presentiy economtically justifiable. However, the following could provide local

environmental benefits and should be considered if alternative sources of funding
become available: -

e High Bridge Banks: remove the flood banks upstream of High Bridge to create
additional floodplain,
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» Flood defences near the sailing club at Holme Pierrepont: remove flood banks
on the right bank adiacent 1 Holme Pierrepont to create additional fleodplain.

LEZ1 A farther recommendation is to undertake additional mvestigations, as and when
required. In summary, these are: -

> River Models: A more sophisticated hydraulic model is recommended 1o
assess any future works in the floodplain downstream of Nottingham.

» Development Control: for any proposed development in, or on the periphery
of, the 100-vear floodplain, more detailed local models shonld be constructed
to complement the current models.

g Topographical Survevs:
L. Determine the levels of those existing defences where the current standard
of protection is considered 1o be less than 100-vears.
2. Determire specifically which properties are at risk. Threshold surveys of
those properties within the 100-year foodplain should be undertaken.

» Stuctural Surveys: the condition codes used in this stucty are based on visual
mspections. Before any defences are replaced, ground investigations and
structural analvses should be undertaken.

s Flood Warning:
L. The Trent hydraulic models should be included in the programms for
incorporation info the Agency's new forecasting procedures.

2. The Agency should review is current Automatic Voice Messaging and
fiood warning procedures to reflect the i -vear floodplain produced as
part of this study.

- Tributary Storage: appropriate resslts from this study should be passed to those

undertaking the strategies for the major tnibutaries.

» Flood Gates: consideraton should be given 1o the operational suiability of
Sawley flood gates (Sheeistones) at the Erewash Canal.

P Flood Proofing: residents should be made aware that flood proofing measures
are available. This is particularly important for properties in the floodplain
where no protection scheme is fikely 1o be promoted in the near fumre.

1.1.22 The conuibutions of the consultees to the strategy and the mputs of staff Fom the
Ageney and s Consubanis are gratefully acknowledged. it is anticipaied that the final
version of this report will form the basis for future flood risk management on the River
Trent.
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_Table LI: Preferred Flood Managément Options

Rylan

411.| West Bridgford - 424 | Defences £1.0 | 343 | 320 1 vv
| 4.13 | Colwick S 4.26 - Defences £63 | 154 | 32.0 | vv
1439 T Newatk 1448 | Defences £1.1 | 558 | 3201 v
| 413 Colwick 4725 .| Defences £3.2 1 253 | 30,5 1 <V

-1 Bemove bank

{Defences

Diefences

Dofences

Raﬂesmn {Notts)

Defences

Atienborough

Yamdon 444 Drefences

Wieadows 418 Defences

"Barion iz Fabis 4.6 Defences
4.7

Diefences

Eower ABDGT

Drefences

Swarkestone

312

Defences

B/C: BenefitfCost ratio

EA Environmentzl Assessment; ¥ - Acceplable; v'v - Preferred; X - Unaccepizble

P Priority Score

100-year standzrd of protection currently provided
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Table 1.'2;: Summary of Preferved Orptions _fnr_lmm'ééia.m .C&nsieierasﬁom .

E
| Na.p - SR S
a1 [ sawiey 42 | Defences - el siiuel v [ (v x| v v v lelo vl sy
441 | West Brideford | 446 | Defences Cdwsiwiluel v | v v e [TV T T

West Bridgford 421 | Diefences [EAERECER BT RGN VA ' Y VO 1 iviviv ]| v s

West Bridgford | 424 | Defences asiasinel v i v v ix v v v I 777770

Colwick | 43¢ | Def R I T N O 2 B VS By Rt B B

Newark i 448 i}éseuces Shi 58 |0l v | @ v | X v e e T

Colwick 4.25 { Defences lor|mijas | v i Vi v i iyl v vl vl v v v

Rolleston (Nows | 445 | Removelowbanks [f10] 63 (35| 7 | v | v | v | v v v v vl o T 7

Rolleston (Nows} | 4.43 | Defences [selordanl v i v v ix i viv i e 1?7! ST,

Farndon 444 | Defences fits ] a2 lmn | @ | v | v % | o ' ¥ ‘r o fnf P

¥ Obieeve 8 mes
X Conflior with ohjecive
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Food Risk Location 6:

WIELINGTON

Hefer to Fipure No

Dretail A pprojisal Resils

bnprave pass forward flow a
Willington Bridge: lower

Mokl indicares that lowering 1he Hght hank

Environmesniaily acceptable but no

WOHEC promperty
f b

| jevels upstream and downstream

wrederres su

33 Wiltingion causeway o fmprove LE L causeway by b, could toprove Tood preferred due 10 potential IMpacTs on v OLETS 0T L3 X
t 4 & s P (3 N - - "
y ; P. . levels 2t Williegton. archaeoiony
flood Tinw acrass the floodpiain, =
improve farward Pow ar Soudel tdicates that the inclusion of jarge | . .
Wiihmgton Brdge: consinn . [ Envircamentat cizpatie but not
o oL comsiTel . g o
34 e 3K ) ) preiorred due re pogniia impacts on i {4 £ X
adistional flood relel oalvers o appreximately 30 ar i) w R
. - ; e c e Srelbzeedany.
wnprove flow tirosgh canse feoad levels st Willimgtm. i
LS T Opiion nesiher pol psed
F Mokde] indicales tha ¢ 3 hoam : ; ‘
Dredes the fiver berween wounld reduce water ievels slipghely for more | Mot environmentaily acceptabic due {
- redge the river berweer - ) X i L o [ e o .
ERY Willinerton A West v Sk 1% frequent flood events | <¥Sveard. However, | paRepoal impacts o Bladivessty. 1 X 1 ES3 [0l ER3 X
i Atk A P10k - . - . N L i
; wwould have neglghye impact on peak atuf fiverside diruciures. :
Hlood kevels during the | e Hilivear oy N
wnstrucs focal Bood defeac s b Maide] indicales that embankments woald | Cavironmen i i i
nstrict focad efu 5 R R - : Ervironme: sid B ;
Y AR feeve 2 negligible derimental effeor on local | ) . O ESE The 55 X
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Flaad Risk Locatin 7: BARROW UPON TRENT & SWARKESTONE Hefer to Figure Neo.

Improve pass forward flow o hodel ndicates fhat Swarkestone Bridge
Swarkesone Bridge: bower road or 149 does have & effect on | ivesr Jevels, -+ | Envirenmentally unaccemable due ¥ ¥
2 > 112 Ve & o e o e WHran e 3 3
comitruct addinonal flood relief Lowering e road or inchuding Hood relief e hustorie value of bridpe. |
culvens cudverts would reduce Diooding.
. Bode! ndic het cmbankmenis woald N .
v | Burrnw Hpen Trenn comstoeny bocal . B L . Envirommenially acorpable inid the . . N .
X e Pobt f have aneghpible derimenis? effest on iocal | @ - v - W SR P ns &% 4 X
tinod defences it prodec: tropen i . = prefereed apoion.
; ! ieveis upstrean snd downstream :
o o Model mdicaies that eobankments woud o R .
o SwardEestens consirucl facal flood . . o T . A b Bnvironmenaliv abvfe andg @ H ~
110 . 302§ have a neghionde detamenal oifect on local | W . T s 35 124 e
defances 1o iset propeny. . preferred omnion.
N ) leverls upstrez and downsiream
Asgess headloss of Sarsons Raflway | . . F ;
X ' e T Madel indicates that thers is minimal i Environmenially accepiable and o i
Bridee w idenily wheiher it a¥ffems n N L . L . . PN - i -
L B I B s E 312} headiows thou gl this bridee and i1 s o X1 preferred oprion if bridee not fowsd T b
flood fsvels & either Swa H L = = \ L . . :
. ! negiigible effect on upstroam water levels tis have stgnilieant hisione vaive. i
or Barrow. i e < :
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Fload Risk Location 16: WESTON ON TRENT . - . . Refer & Fipure Mo T Gl haede

334 | Weston-on-Tren! Stomge Model indicares that (e $05 neduction n
Reservolr: include a dam across the pess forward fow would reduce e current
Homdplain adjacent o Weston-on- HEkyear levels by approsimarely G.4m
Trent fo store flood waters through Nogingham: which i eguivalent 1o

upstresm &nd redoes pass forward
Chowe by 5%,

ihe curren: 25-vear leveis, However, there
are ine foliowing probiems:

- €omplete inundaton of Burrow and
Swirkestone viliages apsiream
sreleration of viilape regrired;
Complewe proseation seh no zchieved. Mot envirenmentally acceprable due
Vitlages downstream of Notinpham sili | lesmpeats of inereased Tiooding on
hable o flooding in extrems evente COMMUBITLS BOSIream

nglan to Cromwell Weir

X £177 ¢ 66 235 X

Loz - Diefenees snd thelr matmenance are seill
[ reguired witten Nosngham ]
£} Siorage ares it vpstream of Derwent and | I
= Sear conituence. Therefore a saifl
; exists from fooding from these major
2 nbutanes

p Frgure 6.1 provides a comparison of

Hilyear fivod outlines berwesn the exisiing
conditions and with the storpe reservair 1
nlace H

sy sl Comabree Revie
Gl 2hk Buge. F0S




L
R
T
Flavial Treny Stabepy - Fnst Bepon (Drsis;

Exvimtioasin T Al

Flood Risk Locstion 13 SHARDLOW S Hefer to Figurs No. o Gl

Cureently Shardiow defences provide
protection w2 | in {({+vear standard,
Replacement is necessary when their
‘destgm fife” has expired.

Starrelione asiess current standard

Enviranmentally aceeplabie and &
305 | of protection ER R

v | preferved option dee to ncreased v ELE | AD 33 '
flood proteciion. - - - ’ :
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