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Conclusion

Ambiental Technical Solutions Limited has been appointed by GBA Designs to undertake a National
Planning Policy Framework (NPPF) compliant Flood Risk Assessment (FRA) for the proposed development
at Phoenix House, Aylesford, Kent, ME20 7AU.

The proposed development is for the construction of 12 new residential dwellings at the site. Of this, 9 are
anticipated to be market price houses, while 3 will be affordable housing units.

With reference to the NPPF and the Environment Agency (EA) standing advice on development and flood
risk, as well as the low detail, national-scale flood mapping created on behalf of the EA, the proposed
development is located within Flood Zone 3 (high risk). The proposed development is considered to be a
“More Vulnerable” development under the NPPF.

With focus on the potential main flood risk, the River Medway abuts the southern boundary of the site.
With the site being located in Flood Zones 2 and 3, under the NPPF the development is required to provide
a FRA in support of a planning application.

The EA have provided modelled flood levels for a defended, a defended overtopping, and undefended
scenario. Analysis of the data provided by the EA indicates that the site does not currently benefit from
the presence of any EA maintained formal defences. As such, undefended flood levels will be utilised for
analysis.

Comparison between the 1:200 year flood level for 2115 (5.96mAOD) and the minimum topographic levels
at the location of the proposed built footprints (5.45mAOD) indicate a maximum potential flood depth of
0.51m for the 1:200 year (2115) scenario.

It is therefore recommended that houses 1-6 are altered to include undercroft parking only at the ground
floor, and the first floors/ sleeping accommodation of all 12 houses to be set to 6.56mAOD (600mm above
1:200 year (2115) flood level).

As such and given that:

= The site lies within an area of tidal flood risk and therefore is not required to provide flood
compensatory storage;

] It is recommended to have undercroft parking at the ground floor of houses 1-6;

] The first floor (sleeping accommodation) of all 12 dwellings to be setto 6.56mAOD (600mm above
1:200 year (2115) flood level);

L] Given the nature of tidal flooding, prior evacuation can be sought;

] in terms of flood vulnerability, significant betterment can be achieved through the implementation
of flood warning procedures as the site lies within an EA Flood Warning Service Area, and as such
prior evacuation can be sought,

following the guidelines contained within NPPF, the proposed development type is considered to be
suitable assuming appropriate mitigation (including adequate warning and evacuation procedures) can be
maintained for its lifetime.

Dr.J. B. Butler
B.Sc., M.Phil., PhD.
Ambiental Technical Solutions Ltd. January 2017

a m b i e nt a I © Ambiental Technical Solutions Ltd. 2017
Commercial In Confidence

Page 26 of 52



Reference: 2857 Version: Draft v1.0

Appendix A — Development Plans

a m b i e nt a I © Ambiental Technical Solutions Ltd. 2017
Commercial In Confidence

Page 27 of 52



Version: Draft v1.0

Reference: 2857

DOT/WHd STOC 3%Q TVl 0027 T
L =1l 1 ki
ueld spg Bugsieg

YL DTN WaH PacsmAY
FEN0H HIusoyd
38 Juudomsap pasodosd

s e e s 2447
FISUSIESD J0IISIN B (LIMDRNIIE

ava maLdRSR i

s ma g e
1 SO s e 8 3 O L

DL TRE @3N

N¥1d LS DNILSIX3

4

Commercial In Confidence

© Ambiental Technical Solutions Ltd. 2017

ambiental

Page 28 of 52



Version: Draft v1.0

Reference: 2857

TOT/Hd ST0Z %0 v DOZ/00T/05T
aw e e v

Buisnoy pasodoug

dl

NIvE GZIW ‘uan puogssiy
SENOY XIUBoYd
13 Jusdomap pesodasd

o g et

EIUBIEIR 401D B BINDNT

RN

i

]
t
i

00Z:1 ue|d 245

\

bpird
B R g1 2 e W
B T 1 e v ) B WL

00L-|SUoyDASE [ oAy | ID3y

UD|4 700 puooag

| —

R

L3

upjd Jool a4

DGI[ UR|d o0 puncisy

W
i

SHIMIT S WIHELA

144

|

|

|

: 7

|

|

|

|

© Ambiental Technical Solutions Ltd. 2017

Commercial In Confidence

ambiental

Page 29 of 52



Reference: 2857

i
£
i 3
i =
i E _°
il w E
i T
H w
i c f B
i ©
L] [
i | |
[ 1 ] 1] = |

il ﬂ::: |l mluh'

R I|: L.amz
ll“ I" ||II
IIIII I‘ il

||||||

|||i||l!I i i :::::

":iifwl
i

"Eii!!“!!i.;;::"

q ”

IIII||| | I 5

":::. .J!i!i“.

::
L

¥ i+ 0

q M

Block Morth Béont Blevation (o Forstal Road] 1:100

ambiental

i C
= *r
e -
"%_:'1::' :——————‘—‘—
n_i; 7 8 :
] S Dﬂ [_
: : 2
L___ ) ==
'{H:H:U B |~ |
. T L
y 3 i S
R
il 2™ - . E
. 10
i ) H
__L‘;__ - 1
o
, iy
L i
Y I:IQ I
El B
| 3 T
g —  r
w T . Siplmre
- ¢ { | :
A =i
o A £
r O = | _
8
o

Version: Draft v1.0

ST
PHA/110C

2016

LES
Proposad Ground Plan B Elavation

100 @AL

g
||i;|;;|;i |

|||||||||||

um !:u‘

il|i:i!I|
I

|II|II i -

Block South Rear Elevation ( to River ] 1:100

© Ambiental Technical Solutions Ltd. 2017
Commercial In Confidence
Page 30 of 52



Reference: 2857

20 i 2 54 A i oRncEos wth

Thin grwwing i
AP s e s g 1

_.
relabl

Hoaon

[ [
|
r?‘
||
— =

||
=t

—— | —— ———— | —— ———— | —— ——— | —— -

Heon

or Plans 1:100

Block Second Flo

| TBE—]
L
| B

T ——

T e — e p——

ambiental

ME
43

0

1 g

1 ' ]

H I =

3 | S

P 1 c

I

ol

i

-

1

o

a

]

[

Version: Draft v1.0

Heon

Block First Floor Plans 1:100

T—

m——

L
]
T

il

I iﬁ
g |
g |

T
T T— T— T—

WG Wi
PHA/111B

Jan 2016

© Ambiental Technical Solutions Ltd. 2017
Commercial In Confidence
Page 31 of 52




Reference: 2857

Thin ewwing n 5 b a1 mrion with
oAPAICd Ao e VLA £ B
FFL

Py
T

Jﬁhi|

AT
=

SEET

ambiental

EkI

T

34

West Hank Bevation 1:100

|

I

TeL

Eost Fank Elevation 1:100

Version: Draft v1.0

s

118,
baTe

[ ——
DescIFTION

architectural & interior designers

Propased deveopment at:
Phoenix House

WG NE
PHA/112A

Jen 2016

TaTE

Proposad Roof Plan & Flank Elevs

Aylesford, Kent, ME20 7AL

100 Al

&9’

Block Roof Plan 1:100

© Ambiental Technical Solutions Ltd. 2017
Commercial In Confidence

Page 32 of 52



Reference: 2857 Version: Draft v1.0

Appendix B — Supporting Information

a m b i e nt a I © Ambiental Technical Solutions Ltd. 2017
Commercial In Confidence

Page 33 of 52



Version: Draft v1.0

Reference: 2857

yn Ao Aouabe-juswuonaus@sauinbuaisy ew3
"HSS 613 w2y ‘Bunep 1sap ‘uoibuippy ‘peoY uopuoT ‘Yied INOAE2pUT ‘2snoH pIEYO

"peal pinoys NoA Uaiym ad)0u pesajaus sy} 0} 1aslgns papiaocid S| uopewoul siy L

‘fienb

Inok yum [esp sn disy 0} Jepio Ul eausialal snoge sl sjonb esesid ‘s jo poled e Jaye sn }oEJU0I-8) NoA PINOYS "UONEI0| SIU) 10} Blep U}
0} spew usaq sney sjuswanoidwl /sjuswipusiue Aue Jayjaym ¥aay2 o} ‘sjeassiul senbal je 82140 Jno el o} sjeldoidde s e Aew noj

Aouagdy
JUILIUOIIAUF

\/

"Ja)8 SIU JO 2jep BU} 10 SE S|gelieA. Blep 18] 8y} Uo paseq s| papiro.d uonewlour syl

eleq [euolippy

deyy usA3 poo|d J1I0ISIH
Ele( POO0|4 JLIoIsIH

s|ie}eg sauseq

dej ssuno poold palispol
depy uoneaoT wied eleqg
eleqd Indino 1spo

Joenx3 deyy pool4
uonew.iyuoy) dej| pooj4

SUEIlele

910Z/cl/Lc -®¥ed

dS 689CE TSH -SoUBISIdY

‘leyusiqy ‘|lamod esy] :Aq peisenbey

NVZ 0Z3IN Jus)y ‘plojselAy’ 8SNOH Xiusoud 1o} (Msiy pooj4 ps|ielad) 77 19npoid

Commercial In Confidence

© Ambiental Technical Solutions Ltd. 2017

ambiental

Page 34 of 52



Version: Draft v1.0

Reference: 2857

yn-nob Asuabe-juswuonauai@sanbus|sy ewg
"HSS 613W “uay ‘Bunep 1sap ‘umbuippy ‘peod uopuo “YEd INOAE3PUT ‘8SNOH PIEYIIO

"©1.0Z 1shBny Ul paje|dwiod ‘J1se0) ey yuoN eyl 1o Buljspow jeply pejielep Buish paalisp ussq sey uonedo| sy} le dejy poold eyl

uonanpo.d Jo poUIaiy
"eaJe JnoAk Jo) UoReLLIoI SIUL SMOYS Uaium dejy poold Ino Jo Jo.lxe Ue S| pesojous
"B8S 8U] WoJL Jeak usalb Aue Ul Buipooyl Jo 8auBYD 2,570 8U) JO BUIIINO SU) UIyIM S31| 8)IS SIUl 18yl smous dejy poold eyl

-8YS SIU I

"Pooj-e-Ioj-aledald N ACE M 1B Jaulslul el uo pafeldsip usy) ale sjusllpuswle assl ] "palinbal
slusLwpusLle Aue 1o} Junodoe o} siseq Alepenb e uo peyepdn si depy poojd syl “eBpsapouy [220] pue Buipoojs aL0isIY JUNoa2e ojul Buiye) ‘swn sy}
1e sn 0} 8|qejieAe eep jseq sy asn am )i Bupnpold usyp “Buipooys Jo ysu jenusiod sy) sjedipul 0} spinb e se 1oe o) papusiul s dejy poold syl

"Wal} W) Jisuad Jeyl sesle sU} pue seousiep Pooj SLIOS JO UoREI0| 8u)
smouys os|e dew sy “Jesk usalb Aue u) eas au) Jo/pue sisAll Lol Buipooll Jo 43V %10 & pue ‘1eah usalb Aue ul Bullnaoo “isyeslb Jo ‘spniubew
Jejnoed e Jjo poojl e Jo Aungeqgold syl - (d3v) Alligeqold eouepssdxg [enuuy ‘(sesale [epi Ul %5 0) %] B Yllm sesde saleaipul dejy pooid syl

Jushs pooj) e Bulnp paysesliq Jo paddo] Jeno
aq Aew AaU) sk ysll Jey) aaollal A@)e|diod jouues fauy Buipooy) 1o ysl ey} eanpal sedusiep pooll UBnoully "seausiep J0 1a8le pue sdussald
au] Bupoubl paddew Aeaiyoeds si ureidpools syl "Buipooll [epn pue JsAll Woll Ys1 1e seale 1o} ule|dpooll [einjeu syl smoys depy poold Ino

-dej\ poo|d 8yl

uoneLLuo) dejy poo|d
£ouady &Y,
U_.CDFCCO.:;PCM

Commercial In Confidence

© Ambiental Technical Solutions Ltd. 2017

ambiental

Page 35 of 52



Version: Draft v1.0

Reference: 2857

NN AoB Asuabe-juswiuonaua@sauinbua:iew3 "90G 90 80€0 (131 A9l 09S ‘WEYRUIOY ‘P¥S X0g Od ‘21Ua) 1PEIUOD J3WOISND [BUOHEN SN 10BIU0D
‘08€£9Z0001 Jaquinu 32u221] ASAINS 22UBUPIO “PanIasal subu [y 910z siubu aseqerep pue 1ybuAdos umoid @ “pansasal subu |1y “910z siubu aseqeiep 1o/pue WybuAdon Aousby Jusawuolaul @

e Y TS S/ DS
v .ﬁw_\a R\ \@o . TN N/ A S,
005 oov 00E [ 004 .:nw.‘ I /™ .G../ 3 A1 /4 = | N N e st AP
3 ,/m« wmo,Hﬁwm.r . .% - T (CEMm 4w:.:::;u/ 3 ul = E W' m.w.“".... s 5
000'01:1 8[eds o NS, S . X N\
% ¢ £ ll\uuq\nw\ 117, = A~ G5\ 3
\ 2 - G/G/ lem»nuuuu /Wn.ﬁ/
iy _ uo3Isad [7=y= 12 S5y
Lg - Sy R e W e QO ) <
2 4\ A el AW g 3P [T &K
X e d/.nv o =g U - . 2= -_m: &l 41:::1 ;
N %\.\r (= M a,nn:,u-n ) > ,,.nr
ey I. P!
< ,,.o /G :« 93.0
N J0UR|y "
- >, = "
/ hllJ.;,l:W.WLHmwu == =
) =L RS
(> T2 /
v i G~
N ko) N.(.w‘...mMe 2
eu”_hﬂznjgu U, © N e X .y AR 7 .
RN S o A
s SN AT O/ / 4 (&)
o — S 7 - I.bll:;l - .
Z 8U0Z pool4 ) eSS LR
N xk G vy :Um El—“ >
/ L . £ it - B
¢ 9U0Z poo|4 . ! ,, = e% < LR S J
SISAIY UIB|\| c\,c (A K le SURL 710 801k
Boy kA2 R N o 3
pusbaq | . o=
S 2 go” L0 S
7= 192.115 = 2 0,0% kT
A Sisunelig,e -7 oA AR opuds,
Euz:w»%w%.wm I.?:Ouw:_mmo S~ 1 P 2 (%) www 2y S 4 S e d Pues
. %, Aead N 4 ; > > . oy
= vﬁG C%C 4 e N .@0 ¥ ~ — /..JI-

(as 689z¢ 1S #2¥) 9102 J2quidaQ Lz pajeald
NYZ 0Z3IN ‘Jud)y ‘plossajAy‘ asnoH Xiuaoyd uo pasuad depy pooj4

Commercial In Confidence

© Ambiental Technical Solutions Ltd. 2017

ambiental

Page 36 of 52



Version: Draft v1.0

Reference: 2857

yn aob Aauabe-juswuonaua@saunnbug)sy pew3
"HSGS 6130 uay ‘Bunew 152 ‘uoibuippy ‘peod uopuo ‘Wied INOAE3pUT ‘3s5N0H pIEYIO

"s)yBu esn aioeds
InoA o) pesojous 210U 8U) pesl pjnoys nok 10U ases|d "Pasojus Si Usyel s Blep aul Uaiym woly sjuiod sy Jo uoiedo| syl Bumoys dew v

‘122 pub yaes o) pele|naled usaq aAey s|aAs| Jalem pooll syl "pub e se pajussaidal ussq sey uleidpoo)l aul [epow ANOT14NL az e Buisn

"MOlq 1IN0 }8s ale asn Jisy) Joy Buiuiesm yiesy Jo esn oioads Aue Jojpue paaliep sle Asy) Ualum Lol
Buljiepow sy} Inoge mouy 0} pesu Aew nok uopewloul leucpippe Aue ‘sije2 pub jepow sleldoldde 10w 1s8S0[0 8U) J0) S[8AS| POO)L Pajjepoll 8y L

"Uolyea0| SIYl Je spouad UInjal snoleA Jo) sjeas| poojs pajsanbal aaey no

ele IndinQ [epo\

£ouady 4V
JUSIUOIIAU

Commercial In Confidence

© Ambiental Technical Solutions Ltd. 2017

ambiental

Page 37 of 52



Version: Draft v1.0

Reference: 2857

yn-Aob Aousbe-juswuonaua@saunbua)sy ew3
"HSS 513 U2y ‘Bunepy 152 ‘uaibuippy ‘peOY UopUOT ‘YIEd JNoAB2pUT ‘2SN0OH PIeyO

0000 0000 0000 105G 0lL6'S LSS §8./851 ¢Cc8c.lS 14
404 990'S LLC'S LB¥'SG 606°G ¥OF'G 071851 ¢V8e.lS ve
8CB' ¥ 690°G clZg’s LB7'S 0lL6'S S9F'G 8C.85G1 GG8¢.9 £€C
ceeT 120°G vIZS 86v'G 016G Sor'S 172851 198E.G z
0000 0000 0000 0000 016G 0000 25851 SY8E.S Iz
0000 0000 A 86v'G 016G Sor'S 192851 2985/ A
0000 0000 0000 66V'S 016G 99%'S G9/851 0985/ 6l
0000 0000 0000 005G 016G 99%'S 69851 8£8S.G 8l
0000 0000 0000 0000 606'G 0000 25851 7E8S.S m
gl6'v 290°S 802'S 96%°S 606°S coF'S 0r.8G1L 8¢8¢.S 9l
4 N4 £90'S 602G S6¥'S 606°G 2oF' S 8C/8G1 0LB8E.lS Gl
0000 0000 0000 0000 606°S 0000 678G clB8els vl
0000 0000 0000 0000 606°G 0000 09851 g818¢c.l9 cl
0000 0000 0000 0000 0l6'S 0000 ©118G1 §C8elS 4"
0000 0000 0000 0000 0l6'S 0000 111851 £18e.lS LL
0000 0000 0000 0000 606°G 0000 69.8G1 808¢€.S 0k
0000 0000 cle’s LB7'S 606°G S9F'G 85.85G1 ¢08¢c.S 6
626F 090G €IS 16V'G 606'G Sor'S 8v./851 G6.S.S 8
1267 S90S 01z 96v'G 606'G €or's ¥E.851 G6.S.S 1
8z67 S90S 01z 96v'G 606'G €or's Zr.851 €851 9
1267 ¥90°G 802G S6Y'S 606'G Z9v'S ¥€/851 G8/S.G g
1267 190'G c0z'S c6v'S 806'G L9v'G 0£/851 €LIS1S v
6167 ¥50°S 561G 06v'S 106G 85v'S 92851 19€.G £
16T P0G 981°S S8Y'S v06'S cor's 61./851 6Y.S.S z
wom_..v ; omo_.m ; 6 _‘mm ; _‘wvﬁ.m ; Nom__.m ; Om.v_.m ; cl/18G1 9c/¢clS L
n_wh.o.m,m n_m_ﬂno\wﬂ.r n_m_ﬂ@wm.a mmﬁ@wm.o mmw—.w\wm.o n_mﬂ..o\w_.o sBulupIoN sbupses Pl 23PON
13)eM [I1S - OLIBUaIS papuajaq 85UaIa)ay plIS [euoneN PelIsPOl
(1232M 11nS) QOVW Ul umoys AJIGeqO.d 80URP8RIXS [BNUUY 10} S|8A8] POO|d [BPLL P8|I8POIN Papuajeq | o|qeL
foualy 4V
JUSWUOITAUY

Commercial In Confidence

© Ambiental Technical Solutions Ltd. 2017

ambiental

Page 38 of 52



Version: Draft v1.0

Reference: 2857

yn-aob-Aousbe-uswuonaua@saunbua)sy News
"HSGS 613 U2y ‘Bunew 159 ‘uoibuippy ‘peOoY UopUo Yed INOAB3pUT ‘3SNOH pIeylO

0000 0000 0000 0LB'S PSF'S G8/851 ¢c8clS SC
Fe6' v 290°G LLe's 606°G EOF'G or/851 ct8c.lS ve
8C6 17 6905 cLe's 0L6'S 7OF'S 8e/851 §58¢C.S £C
FE6' ¥ ¢l0'S vie'S 0169 S97'S L¥1851 198¢.5 C
0000 0000 0000 606°S 000°0 ¢5/851 SH8C.LS e
0000 0000 SlLe'S 0LB'S GOF'G 194851 ¢98¢c.5 0T
0000 0000 0000 0LB'S 99%'G G9/851 058E.5 6l
0000 0000 0000 0169 99%'9 69./851 8E8L.LS gl
0000 0000 0000 606°S 000°0 ¢5/851 fA% 1 WA, 1l
LILB'Y ¢90'g 80¢'G 606°G cOF'S or/851 8¢8clS gl
g ¥90°G 602G 606°G coF'sg 8E/851 0L8E.LS Gl
0000 0000 0000 6069 0000 67851 cl8cls vl
0000 0000 0000 6069 0000 09.851 818¢c.LS £l
0000 0000 0000 606°S 000°0 €./851 GZ8cls cl
0000 0000 000’0 606°G 0000 12/851 €18cls L1
0000 0000 0o0'0 606°G 0000 69/851 808g.5 0l
0000 000°0 cle’s 6069 vov'S 85/851 ¢08E.S 6
8C6'¥ 290'5 ele's 6069 S97'S gr.851 g6.S.S ]
1CB'Y G90°'G 0Le's 606°S COF'G FE/851 GB.T.S l
8C6 17 g90'g gLe's 606°G EOF'G cri851 €8/¢/S a
LCB'F 790’5 802’9 6069 cor's 7ei851 §8.¢c.l5 G
9C6'¥ 190'G €0g’'s 806°9 09v'S 0c€.851 €llelS 4
LZB't €509 G6lL°G L06°G LGF'G 9¢/851 19/€.5 €
cle't Lr0°S 981G #06°G ESF'S 61851 6r.E.S 4
L0617 vmo._m H .vm.v._m ; Nom.w _ om.v.am ”_ ¢1/851 9€/cl5 L
10T Z102 Sz 710z
(e102) 43V %g 43V %L 43V %80 43V %80 d3v %10 sbuiizloN sBupse3 Pl

Buiddouan aAep) - OlIBUS2S papualaq

8aua1a}ay pUS |euoneN

3pON Ppajlepo

Aoua3vy 4
JUIWIUOIIAUH

(Buiddoyieag saepy) govw ul umoys Ajjigeqold 8duepesdxs [Enuuy 104 S[aA8] poold |eplL pe|lepoN pepuseiaq :Z a|qel

\/

Commercial In Confidence

© Ambiental Technical Solutions Ltd. 2017

ambiental

Page 39 of 52



yn-nob Asuabe-juawuocnaua@saumbugisy ew3
"HSG 513 uay ‘Buew 1sam ‘uolbuippy ‘peoy uopuo ‘YJed InoAE3pUT ‘BsnoH PIEYIO

‘paonpoid alam A8y} U21ym LD} [SpOLU 8U) Jo Sj@As| 8sal) Jo) UoIeLLIoUl [euoippe Jo sBuiuiem yyjesy ou sle sisy]

‘e10z 1snBny ul ‘Buyinsuo) war Aq paje|dwod ‘Apnigs Buiddeyy pue Buljjspoly 1800 JUSY YLON WOl usye)} ejeq

Page 40 of 52

Version: Draft v1.0

Reference: 2857

0000 0000 1E5°G 096°G cer'S G8/851 ¢c8E.LS G¢
0000 BS1L°S €e5'S 656°S 88%'S 0¥.i85S1 ch8els e
96.°F% 6S51°G CES'G 096°G 68F'S 8E/8S1 GG8E.S £C
1Bl F% BS5L°S 7E5'G 096°S 68%'S L7185 1L98¢C/S Fold
LBL' ¥ 6S51°G CES'g 096°S 687G ¢S85 SH8ElS 12
0000 09L's PES'G 096°G 68F'S 19/851) ¢98¢E.9 0e
0000 0000 GE5'S 096°S 06%'S G9/851 0G8<.S 6l
0000 0000 9€5'G 096°G L6¥'S 69.851 8E8E.LS 3l
0000 0000 000°0 656°G 000°0 ¢5/851 cEBE.LS Il
Bl ¥ 851G CES'S 696°'G 88%'S 0¥.i851 8C8E.LS al
cBl' ¥ B6S51°S CES'G BS6°'G 68F'S 8€/8S1 0L8E.LS Gl
cBl' ¥ B6SL°S 7E5'S 656°S 68%'S 6%7.851 cL8clS ¥l
0000 0000 0000 656°'G 0000 09.851 8L8E.LS ¢l
0000 0000 0000 096°G 0000 €./851 GZecls Zl
0000 Q000 0000 096'S 0000 L1285 £18clS Ll
0000 0000 0000 096°G 0000 69.851 808€.S 0l
0000 09l's 7E5'G 656°G 68%'S 85/851 c08¢E.S 6
g6l ¥ 091L'S PES'S 696'G 687G 8¥.i8S1 G6.E.S 2
S6.L' ¥ BS51L°G 7ES'G B6S6°'G B68¥'S vEL8S1L §6.E.S /
S6.L'7 B651°S 7eS'S 656'S 687’9 criesl £8.¢c.l9 9
96/ F% B6SL°S PES'G 656°'G 68%'S PE/8S1 §8.€.S G
86.°F% B51°S 7E5'G 656°G 68¥'S 0€/851 WA ¥
06L % 851G CES'S 696°'G 88%'S 928591 19/€.S c
L8 ¥ 151°G CES'G 856°G 18%'G 612851 6¥.ELS 4
LLLY mmv.ﬁm w Nmm._m _ mmm.w _ wm._w.w “ cli8S1 9c/lElS L
- 710z 0202 I3 2102
(2102) 43V %S 43V %80 43V %80 43V %E0 43V %10 sBulioN sbunse3 pI
OlIeU32S papuajapun a2ualajay pLS) [BUOlEN SPON PalISPOIN
govw ul umoys AJIjIgeqold 3oUBPaadX3 [enuUY 10J S|3A3] POO|d [BPIL P3|ISPOW Papuajapun ;¢ ajqel
Aoua8
JUILIUOITAUH

Commercial In Confidence

© Ambiental Technical Solutions Ltd. 2017

ambiental



Version: Draft v1.0

Reference: 2857

sn-aob Aauabe-juswuonaus@sauinbuaiews 906 906 800 (2L "Adl 09S ‘WBYIBUIOY ‘tFG X0g Od ‘21U DEIU0D J3WOISND [BUOIIEN ‘SN 19BIU0D
‘09E9Z0001 J2gWnU 23U221 ASAINS 22UBURIO "panasal subu v 910z s1ubu aseqerep pue WbuAdod umorn @ “panasal spybu v 910z siubu aseqelep Jo/pue ybuidoo Aousby Juswuonaul @

sana

05

or 0e 02 0L

000°'}:} 3edg

SISAIY UIB\ s

suonedoTepoN Y

puaban

MU F N ‘ < V_‘ _/
v L s \
v 1§ Fi St m< AM
\ =]
v wrd. w‘ ™

‘ uosje y5 Guigpy

Qq..n..&. Ty
4

f

N

LHuady Y,
JUIWTOIAUT

jodag

esos i3 O

(as 689z¢ 1S o) 910Z 1eqwiadaq Lz pajeald "Nv. 0Z3W
‘JU9) ‘p1oisalAy‘ aSnoH Xiuaoyd uo paljuad dejy uoeso| apoN pajlepon

Commercial In Confidence

© Ambiental Technical Solutions Ltd. 2017

ambiental

Page 41 of 52



¥n'A0b Aauabe-juawuosaua@sauinbua:ews "90S 906G 80/£0 (2L Al 09S ‘WEYISYI0Y ‘phS X0g Od ‘21U 1DBIU0D JSWOSND [RUOIHEN SN 19BJU0D

Version: Draft v1.0

Reference: 2857

000°0L:} @eoS

‘spnjubew Jejnoiued e Jo

Jeak = L

|- . \ : b —:5\
uaaib Aue ui Buunddo Jsjealb Jo / : D . . = -",rﬁ'.\ .334..

pooy e Jo Ayjiqeqoid ay] (d3v)
Aingeqold 8auepssdx3y [enuuy

191eM [I13S - OlIBUSDS papusjeq

(s
R PSS

G\ Jotely
Da<san993900
4

&%ju ,. ll._.
ql A0, \

(5112) d3v %s 0 [l
(0202) 43V %50 | b 4/ ‘o ey
(z102) dav %1 0| | ARQuely |
s Pis O

@) davewsol | |] o\
@0 dav st | [ B T 1

~. 0 % A

(z102) dav %s [ 232383 JRIasnpy
- \ 1"

(%) d3v | & o¥

SIBAIY UIR|| s

puaban
< Louady AV B Iw: =
JUAWUOIIAUT I.hic OFEUISSOY ~~
N & V%, pead o
£ V. 4%

=4 Yk

e,

(as 689z¢ 1S o) 9102 Jaqwieda( Lz pajeald 'Nv. 023N
‘Jua)y ‘pioisajAy‘ 3SNOH X1uaoyd Uo paijuad depy Jua}xa JuaAd poold pallepoi

Commercial In Confidence

© Ambiental Technical Solutions Ltd. 2017

ambiental

Page 42 of 52



Version: Draft v1.0

Reference: 2857

s¥n'A0b Aouabe-juswuonaua@sauinbua:iews "90S 90S 8020 (121 "ADL 09S ‘WeYIau0y ‘v¥S Xog Od ‘24UaD 10BIU0YD J3WOISND [RUOIIEN SN 1IBIUOD
‘08€£920001 Jaquinu 32U ASAINS 22UBUPIO "PAAISS3L mEm: Iv'910zZ Siubu aseqeiep pue 1ybuAdod umoid @ "pansasal subu |1y "91.0Z siubu aseqeiep Jo/pue WbuAdod Aouaby uswuosAug @

—— N

{ S _?/47;»

= 7 —/ﬁ«/ﬂ
z _.,,.z,,,m_m__,_,:;// ~ull

000°0L:} 8leds SPE®)

Jeak

| - !’
uaAIb Aue ul 6uund2o Jajealb 1o Ny uoIsdUd [7=y= b2 o% JMJ
‘apnyubew senoiued e jo 5 N . e PR e, AW m_uu_._ . = : @) o
pooy & Jo Aujgeqoid ay| (d3v) ¢ ; : = ST A iy :
Aingeqold eauepasdx3 [enuuy _ .., e "
S / S
= R Seds SO
D &=
A :
=1 |pD 4
y Y
o0 A ¥
(2102) davws [ %
(Z1o2) dav%e'l | | a ’ Ny P e T
(2102) dav %s0| | o
T 7
(zroe) davwio| | / 4 S o T .
(s112) dav%so |, S 4 e ALYS (e
(%) d3v / o A VN i wJ,
BuiddoysAQ aAeM - olleuads papusaq A i =3 4 4 .eee. X2+ 7
SIBAR UIEN e % 2 gl LO‘_. e} <
‘Q ST v s (]
puaban o W
P G N
, 135.35 Ay N
I 2 SHsaineig s-="7% o\ Luire I.Onu_.;v? J
(ouady @Y s d AV: o LN y
ATAEY, :ouw:.mmon: S ) S -1 %id pueg
USWUOIIAL -~ 9, b .
N ! v sif 18245 e n X P \o J ATl SN od
v ¥ S A7 Iz o~y 4 L 4 s — ey

(as 689z¢ 1S 4o¥) 9102 J9qwiadaQ Lz Pajeald ‘"Nv.Z 023N
‘Juay| ‘piojsalAy’‘ 3SNOH XIuaoyd uo paijuad depy Jua1xa JUaA3 poojd pall2PoN

Commercial In Confidence

© Ambiental Technical Solutions Ltd. 2017

ambiental

Page 43 of 52



¥ A0b Aduabe-juawuonaua@sauinbua:iews "90S 906 80/€0 (121 A9l 09S ‘WeWSUl0Y ‘v X0g Od ‘24U 1PBIU0D J3WOISND [EUOeN SN 19ejuoD
"08£920001 J2qwnu 35us21l ASAINS 30UBUPIO “PaAIasal SIUBL IIv'91.0Z SIubu aseqelep pue 1bLAdod umoiD @ “paniasal sbL NI “91.0Z siubu sseqelep Jo/pue WbuAdoD Aouaby uawuonaul @

Version: Draft v1.0

e AR
sanap A/n oV T E

003 00¢ o00c 00z 004 0 - = ; N WY
TN
S B\ : \ ! !ilﬂ.d.l.l..ﬁ_‘u.
000°01:] 8leas , 5 / ) 3 v YT :.._w«l.slrilllllllg_ ’

“Jeak
uaAlb Aue ul Buunooo Jsjealb 1o
‘spniubew sejnoiped e jo
pooy e jo Auiigeqoid 8y (d3v)
Ajiqeqoid sduepssdx3 [enuuy

(g112) dav %so [ P\
(0202) dav %0 [ s B U >
(z102) dav %L 0| | i ﬁﬁ/&of
(z102) dav %s0| e
(Zroz) davews ||
(%) d3av

olieUadS papuaapun

SIOAIY UIB) s

puabaT
< owsty gay [ o H_ma/wm.%mwfﬁ -
juawruosiAuyg I.? » Uu
s o

Reference: 2857

(as 689zZ¢ 1S J2¥) 9102 1aqwiedaq Lz pajeald ‘Nv. 023N
‘Juay| ‘pJoysajAy‘ asnoH Xiuaoyd uo pasjuad depy Jualxa JUsA3 poold pajI2PoN

Page 44 of 52

Commercial In Confidence

© Ambiental Technical Solutions Ltd. 2017

ambiental



Version: Draft v1.0

Reference: 2857

Aouddy
JUIIUOITAUY

\/

yn-aob-Aousbe-juswuonsua@sauinbusisy ewg
"HSS 613N “way Bunep 15ap ‘uoiBuippy ‘pEOY UOpUOT “Yed InoAeapud ‘asnoy pIeyao

‘Ausdoid /eus siyl Jo eale sy Ul AousBy JuslIUolAUT 8L Ag pauleluleLl JO paumo $8IUsLep POOo) [BLUIO OU &l alal]

s|lels( sousje(

Commercial In Confidence

© Ambiental Technical Solutions Ltd. 2017

ambiental

Page 45 of 52



Version: Draft v1.0

Reference: 2857

yn aof-Aouasbe-Juawuonauas@sauinbuaisy ew3
"HSS 6130 way ‘Buew 1sam ‘unbuippy ‘peoy uopuoT ‘Yed JNoABapUT ‘2SNOH PJEYIO

‘paWsYMIBA0
usaq aney Jey} swajshs abeurelp Jo Buipooy Jeiem adeuns Aq pasned sbewep pooj) Ul asealoul Ue ussq sey alal) ‘sieak Jusdal ul ey} aieme ag
pinoys nok JaasmoH "ess au 1o sieall wol Buipooll Jo eaueys sy o] Bunelsl ejep ysu pools Alddns Ajuo ues fousby Juswiuosaug syy Auaingd

slaynbe punoiBispun wol dn Buisl JsyempunolB

‘paLBYMIBAC Usaq aarY Ydiyw swiayshs abeuieip Jo Jamas Jo dn Bupoeq Jo Bumolusao
(weyshs sbeulelp sy} Jo sisnll Jelus o) s|qe sI )l alolaq punolb syy uo Buie|nwnase Jo Jsno Buimol) Jsjemulel "s'l) 18jem soeuns -
‘eas a8y} Jo sisAl Woly -

‘ale assl)) J0 s8|dluexg 's82Inos Jusiayip Woly swod ued Buipoo)) Jey) sleme aq ases|d

“fjleuwisiul pepool} sty sulno ey uiyim Ausdoid Aue jeyy
Aidw 10u op osje Aay] “ssiladaid jenplalpul 1o S[@A8| POl Jo Uonedipul Aue aAIb Jou op SaUIIN0 JUSAS POOJ JLO0ISIY JNQO 'JUSAS POO|) PaAISsqo
Ue Jo Jusixs [ealydeiBosb au) jo uonealpul Ue ale ssulino plodsl Jusas poojs Juoisiy Ing 'sailadold |enpiaipul Jou ‘pue| o) Buipoo)) dew spp

‘eale sy} Jo} JeyeUspun sbelsmas/isiem Jojpue ALoyiny Buluue|d [2o07 Jueas|al sy Buioejuod Japisuoa pjnoys NoA "uoneao| siy; je Buipooj)
0} sausJalal auaads Yum Ajjeao| seuinbus Jayung exew nok jJey) esiApe alojelayl pInom i) "eAIsuayaldlod Jou ale spiodal Ino ey 8jou eses|d

'000Z 1840100 pue 96| Jequsiag ‘096 JequisnopN ‘el Alenigad Ul papool aus aul 0} Auwixoid 8s0jo ul sealy

BJeq JusAg pooid

(Jueas|al ) dew pasopus sy Ul pue molaq peplroid
ale a)is Jnok 0} |B00| Bale sy} pajoaye saey Aew Jey) SPOOj) SU) U0 UOIBULIOIU| "BSS U} pUB SIAL WO} SJUSAS POO|) J1I0)SIY JO SPJodal ploy 840

ejeq poo|4 9L0ISIH

Aouadv 4V
JUOUIUOITAUH

Commercial In Confidence

© Ambiental Technical Solutions Ltd. 2017

ambiental

Page 46 of 52



Version: Draft v1.0

Reference: 2857

»¥n°A0B Aduabe-juawiuoliAua@sauinbua:iews "90S 906 800 191 "AgL 09S ‘WRYIBUIOY ‘viS X0g Od ‘3)UaD JOBUOD JAWOISND [BUOHEN SN JOBIUOD
"08£9Z0001 J3quinu 32u321| ASAINS 3UBUPIO “PaAIasal SIubU Iy 910z siubu aseqelep pue JubuAdod umoiD @ "paniasal sbu Iy "91.0z siubu aseqeiep Jo/pue WbuAdod Adusby uawuonaul @

003

oor 00E (14 003

000°0}:1 ®[eds

egel go4[ |
0964 AoN[ ]
se6l 2ea[ ]
000z 0[]

SIBAIY UIR|\] s

puaba

Y

N

AouaSy @Y
JUIWUOIIAUT

)%

o ¥ \
%t. ¢ AV—UOJ :..unCH /r
= E.-’.Ly 3

Ty

L
2

N
Fei

e

i

......

55359943900

-

b, UOIBUISSO Y ~

‘?.’.

o Q
Q. OTR O AN »_N

\

"=Is.s

- , K K

I s B |

(as 689z¢ 1S o) 9102 JaquwiadaQ Lz pajeald ‘Nv. 023N
Juay] ‘pioisalAy’ aSNOH Xiuaoyd uo pasjuad depy SjuaIXa JUSAS poo|d 110ISIH

Commercial In Confidence

© Ambiental Technical Solutions Ltd. 2017

ambiental

Page 47 of 52



Version: Draft v1.0

Reference: 2857

yn-nob-Aauabe-yuswuonauas@saunbua)sy ew3
"HSGS 613N U2y ‘Bulepy 1sap ‘usiBuippy ‘pEOY UOPUOT ‘YIEd INOABSDUT ‘2SNOH PIBYIO

“‘Aloyine Buuue|d 20| Jnok yim Jenewl syl ssnasip os(e pinoys nof pue ‘uonesidde
Buiuued Aue Bupjew Jo pesye nok ypm s|ielep ssnasip 0] peses|d aq pjnom e ‘seale ysl pooj) Jaybiy ul sjesodoud jueaubis siow Jo4 ¢

‘uonoalqo
ue asiel |lem Aew AsusBy JuslluolAug &yl ‘JUsidlep 10 papilIgns Jou si siY) pue wod / W4 & salinbal uoneddde Buiuued e sisyp ¢

"g1a| Jsisse few snoge o} palisial Allouine Buluueld [eao] aUl Ag paonpold uopeulol] 84 "Lount puesAo Jo Jalempunolb
se yons ‘Buipooj) jo $821n0s [enuslod Jeyjo JSpISU0D 0} paaul [Im NOA pue ‘ess sy} pue SJSAL UBLW WOoJ) ¥SII POOJL SJSA0D UoJeuLIol SIUL 2

"UMO S)1 UD JUSWISSSSSE UB UINS 8)NiISUod Jou seop jng ‘palinbal s suo alsym (v
/ wd) Juswissassy adushbasuon / ysiy poold e Bupnpold ul i1sisse o] psesn aq Aew fousby uswuonauzg syl Aq palddns uonewloju; |

‘Jey} 8J0U pNoYs NoA

‘fuoyine Buiuued jeao] Jnok Aq paonpold juswssassy ysiy poold 216s)els ay) JNsUod os[e pINoyYs NoA

M Aok [epodBuluued sauepinbbuiuue[d;.dny
es.Jl-saioyine-buiuue|d-jeaol-1o-aa1ape-Buipueis-ysi-poojy/sucnealgndusiuuisacbyn Aol mawysdny

‘BIA PBSSSIOE 8¢ LB SIUBLINIOP 858U "s8U0Z poo|d Jualayip
sl ul juswdoeasp msU 1o} papseu S| JUSWISSESSE Sl Pooj) JeUm INOGe UOIBLLIOMI 10} 8pIng sdldeld GZSdd Bunsixs sy) pue ylomsileld
falodg Buluue|q [euonep ey} o} sauepinb [ealuyds) syl ‘@dapy Buipuels ysiy pooj4 s.fousby Jusluuoiaug syl o} 18jel pjnoys nok ‘puejbusg uj

‘JuswIssassy joedw| [eluswuoiaug 1o abeurelp noy ‘seainosal Jajem ‘uonnyod ‘uoneBireu ‘Ausisaipolq ‘Ayenb Jsjem
‘uoneulweluoD pue| ‘alsem ‘Buipoo) Buipnioul senligisuodsa.l ino o) pale|al senssi Jaylo uo sainpe apiaoid osje Aew am Ainbus sy uo Bupuadseq

S]UBLISS955Y 90Uanbasuo) Poo[d / YSia Poo|d 10] UONEWIO)U] AoUsby JUSWUOIIAUS JO 950

UOIBWLIOJU| [BUORIPPY
£ouady 4,
JUSUIUOITAUH

Commercial In Confidence

© Ambiental Technical Solutions Ltd. 2017

ambiental

Page 48 of 52



Version: Draft v1.0

Reference: 2857

yn-aob Aauabe-juswuonaus@saunbuaisy pewg
"HSG 513 U2y ‘Bulep 152 ‘uolBuippy ‘peOY UOpUOT “Wed INOAB3PUT ‘3SNOH pIEUO

‘Buipooyy Jerem saeuns 1o Bulpuelsiapun pue sbpsjmouy
anosdwy o) suonesiuebio asau) Yim Buppom ale ap) "$82.n0s Jayjo woly Buipooy) Jo ys1 au) uo sbpsjmouy swos spiaoid o) sige aq Aew Ayl
‘BaJe 8y} Jo} Joyeuspun sbeismas/islem Jojpue Auoyiny Buluued [eao Jueas|al sjeldaidde sy) Buijoejuo JSpISUOD O} USIm 0S|e ABLl NOA

"Ba.e Inok | 3s1i pooj) Jsjem S2eLINS Jnode uonewlojul sjep o} dn 1sow syl yim nok spinosd ueds fsy) os Auouyine siy) 19BIUOD 310j818U)
pINoOYS NOA "¥SU pooj) Jejem a2euns sjussaldal Jsaq ssAslaq 1l JBUM paUILLIBISp puB assy) pamainsl aABY [12UnoD QJunod Jusy [ Aempsiy

‘BaJE JNOA Ul ¥SII poo|) Jslem soeuns sjuasaidal 1saq 1eym Buuiwisiep ul wey digy (v uonewloyul [eao] Bunsixe
118y spisbuole yaiym (esinoaisiem fAleuipio pue Jejem punolb ‘gouns asepns “a1) ¥su poojl [B20] 1o} s|qisuodsal ale oym ‘1ounos Aunod jJusy
J/ Rempajy — Auoyiny poojd (2207 pesT Jnok o} ‘Buipoo)) Joj malnaaQ J16s]eiS Jno Jspun ‘sdew Jajep) 8BNS [BUOleU om) paplrold saey ap)

18]e\\ 20BNS

£ouay 4V
JUSWIUOIIAUH]

Commercial In Confidence

© Ambiental Technical Solutions Ltd. 2017

ambiental

Page 49 of 52



Version: Draft v1.0

Reference: 2857

ASuady
JUIWIUOIIAU

\/

yn aof Asuabe-juswuonaua@sauinbua|sy ew3
"HSG 613N ua ‘Buiiep 1sam “uolbuippy ‘peOY UopUCT ‘WEd INOAB3pUT ‘3SN0H PJEYIO

"UOBULIOMI SIU} JO @sh papiiad 8y sule(dxa Yaiym SIUSITT JUSWUUIBA0D) Uad( aU} 0} Jalel ases|d

82U89217 JUsWUIaA09 uadQ

Commercial In Confidence

© Ambiental Technical Solutions Ltd. 2017

ambiental

Page 50 of 52



Reference: 2857 Version: Draft v1.0

Appendix C — Information Relating To JFLOW

JFLOW and flood outlines (Source: EA)

Flood Zones have been produced using JFLOW, a nationally consistent model. JFLOW has been used to
produce the 1% (1 in 100 year) and 0.1% (1 in 1000 year) flood outlines.

The flood outlines have been developed by applying flow and tide models to a 3D ground level map of
England and Wales, known as a Digital Terrain Model (DTM). This is created by flying an aircraft over
the whole of the country using radar to record and create a contoured model of the land. This DTM is
used as the basis of a grid of cells which is used to estimate the extent of flooding in a flood of a given
return period or probability.

The size of the flood event (1 in 100 or 1 in 100 year) is determined by the inflows to the JFLOW model,
which are calculated using statistical techniques from the Flood Estimation Handbook. The technique
used is based upon catchment descriptors and data transfer, the details of these can be found in the
Flood Estimation Handbook volume 3. The Flood Estimation Handbook provides a consistent technique
for estimating inflows to the national model and its methods are widely accepted.

The methodology is a raster-based approach, driven by an underlying Digital Elevation Model (DEM).
= Each cell has a ground level and water depth
=  Water can move to any of surrounding 8 cells where the water level is lower
= Water will pond in low spots until the water level is high enough to spill
= The velocity of movement depends on water surface slope and surface roughness
The above points describe the basic principles of the model. The two underlying principles are:
= Mass conservation within each cell
= (Calculation of the fluxes between the cells

Each grid cell is treated as a small storage area. Mass conservation is applied to each grid cell. The flux
between cells is calculated using a form of the generalised weir equation.

Efficient coding is achieved by keeping a list of all currently wet cells and a list of newly wet cells. This
avoids having to search through each cell in the ground grid.

For whole catchment modelling, the hydrographs used as inflow boundary conditions represent the
whole hydrograph at that inflow location and a simple conceptual method has been derived to account
for the amount of flow within the channel banks. A simple solution was therefore sought which would
approximately account for the proportion of flow contained within the channel without requiring
further information about the channel.

The simple conceptual method used involves two assumptions:

1. That bankfull flow (Qy) is equal to QMED as calculated by the Flood Estimation Handbook

(FEH) methods. QMED has a return period of 2 years. This assumption derives from the
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concept of dominant discharge in fluvial geomorphology (Wolman and Leopold, 1957;
Wolman and Miller, 1960) where the cross-section shape is assumed to be formed by a

discharge with a recurrence interval of 1-2years.

2. That the additional channel flow (Q.) scales with both Qp and depth above bankfull (d).

The basis of the current model is that each grid cell acts as a small flood cell and the links to each of the
surrounding cells are automatically calculated. It is therefore capable of simulating the inundation
extent at a level of detail equal to the underlying DEM. It is fundamentally volume conservative and so,
in a given time period, will simulate the peak water levels across the floodplain depending on the
volume of water that has entered the floodplain. This approach is a half-way house between the
common 1D hydrodynamic models and a 2D hydrodynamic model.

Limitations

JFLOW was used to produce flood maps for the whole of England and Wales for all catchments greater
than 3 sg-km in a consistent manner. The method is therefore very generalised and therefore cannot
take account of information that may be very significant locally. This might include:

1. Effects of bridges and other structures including flood defences are not taken into account.
2. Errorsinthe DTM, caused by trees and buildings for example.

3. The effect of reservoirs and urban drainage and other man made influences on the flow
regime can only be taken into account in a very general sense in JFLOW.

4. The channel is assumed to be able to take the 2 year flow. This may not be true especially
in those modified by man.

5. Hydraulic roughness is assumed to be the same everywhere in JFLOW, but of course it is
not.

For these and many other reasons, the flood outlines produced by JFLOW can only be taken as a rough
guide, showing where more detailed flood risk assessments are essential. Flood risk assessments
should also be undertaken near small watercourses whose catchments are too small to have been
included in the JFLOW modelling.
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