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1.0 INTRODUCTION

1.1 Project Scope

1.1.1 Thomas Consulting Ltd have been commissioned by Reilly Developments to provide a
supplementary flood risk assessment and drainage strategy for its proposed development at
Clitheroe Road, Barrow (Phase 2).

1.1.2 The report has been prepared to address issues raised by the Flood Risk Management Team at
Lancashire County Council.

1.1.3  This report must be read in conjunction with Thomas Consulting reports T17379 — Flood Risk
Assessment and P5142 — Outline Drainage Strategy.

1.2 Limitations.

1.2.1 The opinions expressed within this review make use of sourced documentation currently
available and information provided by the client. Thomas Consulting have not undertaken any
special investigations, including opening up of covered areas or quantitative assessments.

1.2.2 The report utilises current guidance and therefore may require revision to incorporate any
future changes in guidance or legislation.
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2.0 SITE CHARARTERISTICS

2.1  Existing Site Characteristics and Location

2.1.1 The site is located off Clitheroe Road, Barrow, Lancashire. The approximate Ordnance Survey
(OS) grid reference for the site is 373625, 437800 and the location of the site is shown on Figure
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Figure 1: Site location plan (Source: Ordnance Survey, 2016)

2.1.2 The site covers a total area of approximately 0.73 ha and is located approximately 0.5km south
of Barrow village.

2.1.3 The site is comprised of open fields, located immediately to the east of Clitheroe Road between
the villages of Barrow and Whalley, south of Clitheroe in the Ribble Valley, Lancashire.

2.1.4 The site is bounded as follows:-

¢ North —Trees and open fields beyond

e South — Access track with residential property and open land beyond
e East —Trees with open land beyond

West - Clitheroe Road
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2.1.5 The site slopes gently from north to south with average ground levels of between 75 and 72.5m
AOD. An existing open watercourse runs is present beyond the south east corner of the site.

2.1.6 A copy of the topographical survey is contained in Appendix A.

2.2 Site Proposals

2.2.1 It is the Client’s intention to build 9 residential properties with associated infrastructure. Details
of the proposed development are shown on PWL’s drawing numbered 1152-PL-03. A copy of the
proposed layout is contained in Appendix A.
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3.0 SURFACE WATER MANAGEMENT PLAN

3.1
3.11

3.1.2

3.13

3.14

Overview

As a statutory consultee of the planning process, Lancashire County Council has sought
clarification on the management of surface water run-off from the development and measures
to ensure that the risk of flooding is not increased.

This supplementary flood risk assessment and drainage strategy report aims to examine the
current site and its context in terms of any existing drainage regimes.

On the basis of this information and paying due regard to any Environmental / Topographical
constraints associated with the site, examination of available options for the satisfactory
disposal of surface water flows.

Based on these investigations a preferred Surface Water Management Plan is to be developed
for later detailed design development.
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4.0 EXISTING SURFACE WATER DRAINAGE ARRANGEMENTS

4.1 Drainage Overview

4.1.1 The drainage strategy for Phases 1 & 2 has been taken forward by the developer to provide
surface water attenuation in Phase 1, which allows for a future restricted discharge connection
from Phase 2.

4.1.2 The detailed drainage design for phase 1 was undertaken by Wavin and provided for a restricted
discharge of 3I/s from Phase 2. The volume of attenuation provided on Phase 1 was 50.54m? in
the form of its Aquacell units.

4.1.3 Attenuation calculations provided by Wavin include impermeable driveways. This avoids any
potential of the attenuation system being overloaded if permeable paving had been converted
to impermeable at a future date.

4.1.4 A copy of the Phase 1 drainage design is contained in Appendix B.
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5.0 PROPOSED DRAINAGE ARRANGEMENTS

5.1 Proposed Surface Water Drainage Arrangements

5.1.1 The current site area is 0.73ha of which 100% constitutes as green field. The development
proposal is comprised of 63% of landscaped permeable area and 37% of hard surface equivalent
to 0.27ha. Hence, the development proposals for the site will result in a significant increase in
impermeable area and therefore an increase in the peak surface water run-off rates and volume
from the site.

5.1.2 The XP Solutions WinDes software package has been used to calculate the volume of surface
water attenuation required on Phase 2. This has been calculated at 158m?® for the 1 in 100 year +
30% climate change event.

5.1.3 Surface water run-off from Phase 2 is restricted to 3I/s by the use of a flow control.

5.1.4 As with Phase 1, and noted in item 4.1.3 above, the surface water attenuation on Phase 2 has
catered for impermeable driveways.

5.1.5 A copy of the calculations is contained in Appendix C.

5.1.6 Preliminary drainage proposals to show the potential location for the surface water attenuation
are shown on drawing number TC_P5875_16_001 — Preliminary Surface Water Atteunuation. A
copy of the drawing is contained in Appendix D.
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6.0

6.1
6.1.1

6.1.2

6.2
6.2.1

6.2.2

FLOOD RISK

Historic Flooding

Lancashire County Council has reported that the general area of the site experienced flooding
over the Christmas period of December 2015. It has been confirmed by the developer that the
site was not subject to flooding during this period.

From local knowledge it is understood that the area around Catlow Terrace, in Barrow, was
flooded from the effect of Barrow Brook overflowing.

Culverted Watercourse

Beyond the proposed Phase 2 development and approximately 50m to the south of Phase 1, the
open watercourse becomes culverted. From correspondence with the client, the watercourse is
approximately 440mm diameter (nominal 450mm). It is also understood that water flows during
the Christmas period of 2015 were contained within the banks of the watercourse. No further
investigation has been undertaken for this watercourse / culvert.

Flows from the combined Phase 1-2 development have been restricted to 5|/s to minimise the
flood risk to the area.

\
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7.0 CONCLUSIONS

7.1 Surface Water Drainage

7.1.1 By restricting the surface water run-off from Phase 2 to 3 I/s and connecting into the Phase 1
attenuation, the development proposals do not represent an increased flood risk to others. The
rate of discharge to the watercourse will not increase the flow rate discharging from Phase 1 of 5

I/s.

7.1.2  Subject to the above, the development proposals should be considered satisfactory in respect of
the disposal surface water run-off from the development.



Thomas Consulting
SUPPLEMENTARY FLOOD RISK ASSESSMENT AND DRAINAGE STRATEGY REPORT '

CLITHEROE ROAD, BARROW (PHASE 2)

APPENDIX A

Existing and Proposed Layouts

10



in

te L

°

Leyland
E Mail

2016

°

1152—PL—-03

Date
Apr
Drwg No

Proposed S

Title

29 Bent Lane

01772 467404

theroe Road, Barrow

lawned private garden

2000@AT

Drawn
16m |P

)
§=
ke
=1
[~
.
)
)
=
<
.
i
Q
=
o

areas
tarmac to adopted
highway standards
paving flags

°

°
°

Proposed Development| g

Project
ARCHITECTS
The Studio

Tel

Scale

C

1

Materials

1800mm high close " ~ .
boarded timber fence

between plots.

“‘ “ ‘\‘ -

plating to boundary to be

existing established
retained where possible

refer to specialist
details for landscaping

JM

2.1m stone
wall to rear

with 2m footway
/

Sm wide road
/ service strip

lawned
private
garden

Ce
—
./
./
./

1800mm high close
boarded timber fen

between plots.

.

defined right

2.1m stone
of way

wall to rear
garden

wall to site
new site
entrance

0.9m stone
frontage

specialist details /&
for landscaping
proposals

existing
lamp post

/

m

4 x 60
isibility
play

\

g low
level stone wall

evsil
/

3
S
o
4
7
5
@)

new footpath to site
frontage constructed
to adoptable standards




Thomas Consulting
SUPPLEMENTARY FLOOD RISK ASSESSMENT AND DRAINAGE STRATEGY REPORT '

CLITHEROE ROAD, BARROW (PHASE 2)

APPENDIX B

Phase 1 Drainage Plan

11



L GlLOZ/0/EL AlusH'S i
oujeays | psje|dwoo sleQ Aq pax08yd Aq umeiq S Y o m— G %
& upIm 8e yibua X >
sjun Jejnpoy [|eoenby ,
OON _\ - <ION.VN —\m ssvd 505 suoIsuaWIQg Wold SWnjoA . x 4 ,
€z awnjoA palinbay wnwiuiy ; < <A
Uy uoneJnp uuojs eI
o|eos UoISINnDY ON Buime.q . |
% 56 PIOA v wdsg < &
wge WPIM w 0'ge WbuaT x O
m<© Nm & Siojowieled Aemeyeos > -
€9/°88L- 0001798 L€2'G/9 0L'9Cl 18l 0002 0s'e dygy . &N .
>® _l— o F\— O L€e/y-  000CEy 699¥8E 927LOL (3:0% 00°9S 08¢ upe * * B
m m > L192'9C 00008l 192°90C 8E'6L 68l 0o0'cr ole 4ol BNES
6857y 00080l 685°CSL 26°0L 16°) 00°9¢ 08’} 49 O~ T,
U.._.I_A CC@@C_ Cm __>_Ov ___mm C—-_O—J “_.CG__O SEZ6y  0007L SETHZL VOE9 /6L 00ZE  09'L up A x G % - va ‘
olv'Ly 0009€ 9lves vB6Y €0¢C 09've €Tl B4 'S ))Aw(mw/yV& @V@
LS0°EY 00081 /S0°L9  09°0F €0¢ 00°0c 00’} 4l " w&%ﬁ&ov,w@v\w&w T T T T T T T — =T 4
SeE've 0006  SEEEy SO0 66) or'sk 110 uiwiog )9o¢oe¢«¢wm6y . - e X
z/S9Z  00SY  Tl0LE 26E L6l 00ZL 090  uwg) &»&Wy@»@%&% e SIS el
8ZL'le  000€  geLve eS8l 69l 08'6 670 uiwo} » w%oo%/ﬁé% 7 \ L T
9€9¥L  00SL  9EL9L  LETL 181 089 v€0 ulwg : - /y«&w&«wﬁ,& e u TR T /\J\‘/// o
modldie m 3beiojs MORNO Mopu] wWwd 3SNEAZZ WWA 3NEALZ dwil . RO h - T ——
PEOY 9049l | 9Seyd 100l01d s e s o]z o , RS TN e G i S "%
. " sieak QoL Ul | pouad wnay wio}s €0 anjeA y NLL0L === T G408 710 T < T b N\omb«o.\ﬂ(\/\i za &«%Moy?o&)
Ajuo dwind woy aye jey O 2 : X U= -~ P \(A X Aﬁ%uﬁm%omvz
; .0 — —_ _I2AOD PRIJUSA TN K — e Geg'6 %@«0 o 4704,0&@4 &&OAO\%W %<
£5999/ (6%210) Xed wewo  (wmompuneio aadsal  s1000 WY =i e S O L : S
A v o $/100° ableyosiq aAnday3 \\ ‘ Vw@z\«,\\\\«\ “apf” ‘N\._\ & x < wwwwo«
1 PP\ : )
65999/ (6+21L0) 191 I - < e SN N \ :
NdS GINS adAy os $100' ajey abieyssia S ) // :
slajaweled abieyasiq — 7 Q ) S < OW0L I
weyuaddi T P o ~ oL 10
\A M .F._O s/100°¢ Moju| [eUORIPPY 60 10}984 UORINPIY BAIY \\\®GW\..O_V ._m_ 0071 \ g _ %o as
m>> ° mcowhm& AOg°/ET1 Baly 9ARO3Y3|  seAuQ +jooy adAy Juawysjen \mt&ﬂ\\ BJ0]S (WS 0S o ornrnn_u_o 06;/\/ U d .
- b : 892'69.1I
Juswedaq ubisa( |eoluyos | %0¢ sbueup awwno| . gsol eary %, TS sAL S8 P C\ X 00002 10
s|eyeq abeurelq . /(J\A &@%@ > \\\\\ w0 X WG'E X Wwee - @@/ P ~ el
GLOZ/E0/EL aeq mouleg uoneso 48 ~ @&M&x‘ o | .QQM»,Q \\\\\\,\\\\ ¢ wmmw%m%mnu_n_ LMH_MLM_mw%mMcﬁwwé\,mum 1 128°69 711 \oQA/ 0\\/ cr Aku\(( Fog
\Qm@ov v e _———— +3UB ] UOKENUSHY Sl [90eN ey’ deiy ﬂ__wﬁwum:mmoww S \ Q2 g% 1
peoy 205auD | aseud awen s h.%y V ,,,,, 1L H Lo @ ) \0@\(@ \ , v@OA( A/«&A@ 61269 I :
. N — - ~ g
AusH penig Aq pax22y9 i (Buussuibug (WD) Ajjiey uyor waln < 2 - N P - - ) / P e &O& f)) o#w%w 10 [(@ooeT) € Md HIN|
= N SN\ S x \ - o)
AueH vems kg paanpoid v-0zvzlg _ J3quinn 3oafoid < . <evg'69 ) @\ - o
siiejaqg als g 193loid onmow D v - \ 066911 X
ubisaq Aemeyeog - Juswabeuepy 19)eMmuLI0}S : H b_ug oLas . . s 00%°0Z 1D 5 X
@ bl
SN \\\ x O / 080021l
x . ~ \ 00%'02 1O
. €as
: 2 -7 BOOR. %% \ Prs &
3 AN\ ) N g o
g Vs /\ el @ 00021 S)< X @/ \ \/ (..(
@HND CO_H.Q _Lowma \Am >®W_ \ </ RIS o 5 7 ﬂ__mﬁ%ﬂﬁﬁo.m_m ) 7 g / ' v : ¢ S
T AN 000121 < \ PR x &,
AN del] IS @ Wwosz \ \ ) 2
. . v P X
<", 00v°0L I < \ A
p 000'L2 1O R \ -7
, 80’ €040V 70160240 L -
. - \ 2 L1 ® \ N y
N g WoLL NS — " 096%9 I , s
X R 0vZ'0L 1| SES0L I \ : - 0990AT , 25 %
x N 061210 X @ 151210 2o \ N
\ deiL s & EEQE@ﬁ 021 deX\ IS e\Wwogz 2 \e %
- \ @0 %,
< HN ) \ Q. e 2 3
< s wwog| \ % \ % 08169
A PR < \ 006
x - \ / N>
\ <
3, X\ \
A\ P // v&v N\ - \ L
s, < 89 0L I \ N \
@3LV1S ISIMYIHLO SSTINN NIVIAYISO @ Wwol | 38 OL HOM3dId IOVNIVEA TV b y P \ S Pt
NOILONNF $S300V a3 1v3S rvs . oo A e < o N @ww /»V
: S / ' 2 \ > :
NOLLONNF $$300V NIV v . \ o "\ B @Vw% L 2 Xz oozl
. N S e ! ‘« <
FIOHNYIN TYNOILIQVHL il < X5 - o . / 7 " _“aeee XA
¥3AWYHO NOILOFdSNI AYLNT NON aIN x/ A - - x / -
HIGNVHO dSNI TYSYIAINN ain \ ~ S9z'L.2 I p
/ \ < 00812710 \ N <
¥IANVHO dSNI MOTIVHS aIs . % / by /A . » SN\ X
. ~<_ ~ . v
LNIOd ONIQaoy day “ SNOILYIATHEEY TINAIHOS FTOHNVA o -7 \ e el S - v/\ i
08z4.L 1 07 N va ~ < N
3did IN3A NV 1108 . el \ © 2\ &, ~ Bers 5
] . : @ \ 2N\ e < _OEL VL
1X3 3dId INIA - ATIVNYHALNI ILSYM GNLS/OM s // N 2 /0/\\ S
/
ATIND k \ ‘
dMy - ' \\ \ 0\\ /< N X 4
\X,\ & // \ -7 mmm.E\d_
INIOd ONIgaoy  — ——— / 5 \ \ - _ouuw/n
/5 \ P ) (@09v) 8 21 M4
Q \ ~ 98g0L
dvdL1ls —o©— / X C S \ \ - ortL M R
» \ N (09v) £ 21 M4 o
HIMIS ¥ILYM F0V4HNS ——O—— J . g N \@ ,
- - o X K \ ya / nmy y\ )
¥3IM3IS ¥ILYM TNOS —O— B, x / 009121 \N@ N 05942 I
NIVYQ ¥3LYM 3OV4ENS —— —— ——— 7 _\@oovzi 0 A N 05zl 1
. P € 2 6oLl
NIVHa ¥31vYM N0 N P N A\ 0sz'eL
JTOHNVIN TYNOILIYEL  —— [ — — A & N N : X
. ION P
(desp wg xepy) YIGNVHO NOILOISNI 009 FIONVY  ——&— —— > Lo OO Govzs \ < %
SRIE:7 75 s BEPR DA res s \ . \
(deap we xe) YIFNVHO NOILOFASNI AYINI-NON  ——— O~ — — D : - \ X7
(doap wgz'| XeW) YIAWVHO NOILOIJSNI TVSHIAIND ——@— —— \ et > " e \
(desp wwipog XeN) Y3EINVYHO NOILOFdSNI MOTIVHS  ——O— — — /= 5a N X . -7 o
S [Siewiesghseud| S A - e -~
X e 10} 8B1eydsip xep| \w > ) \ _ sl D e
) ‘2hseyd io4| 3 N\ 006" NI (@05t} v o1 M x \
9)] uleiqews 7 i ©
[ ] R V \>w. \ /
-~ I 20
a - / 20\
) & D osEes I
s SR NS
yons 0} pajuasuod Ajssaldxa aAey UIABA\N @1aym aAesS ‘pasedald sem }l yoiym s N\ O\ S P A
Joj @sodind ay} Jo} ueyy Jayjo Buimelp 1noAe| ayy Jo asn Aue oy Ajljigisuodsal , N >7 _Ahru .,“mwmw%:_%m
/ - \ wo/ 89
ou s)jdadoe pue awayds Jenoiled e Joy Buimelp 1noAe| ayj Jo Ayjigelns : \©« oo XOudoy T aHinowO
/ &
8y} 0} uone|al ul uonejyuasaldal Jo asjueiend ‘Ajueliem ou SeyeW UIABAN 5. - 3414 009 ONSIXE
7 <
\, 7
\ !
"UINBAN e -
. . ~
YJIM UOIB)INSUOD Jaypn) JNOYJIM UOI}ONJISU0D Jo) uejd B se pasn aq jJou pjnoys . osrz N .
)1 “Jenoiped uj “esodind Jayjo Aue Joj pasn aq jou pjnoys Buimesp Inoke| ay | %, 0 eas 0506 1 f
‘Buimelp 1NoAe| 8yl Y)IM 9oUBpI0OR Ul WBISAS abeulelp e 1oNnJjSuod 0) pepasu  SeonaAIeD
aq 1ybiw 1ey) syonpoud uIABpA 8Y) JO 8jewse ue Ajaiaw si sjonpoud Jo 8|npayos ] 105 Uouelg [eisut”
ay] -sjonpoud s,uinepp Buisn weisAs abeulelp e sajelisn||l Buimelp JnoAe| ay | : Y g5 &
. N
‘uolnjesisn||l ue se Ajuo pasedaid N 39
- o
uaaq aAey sjonpo.d Jo ainpayos buiAuedwoooe ay) pue Buimelp (noAe| ay | A . o e ? \EET |
X - ™~ < '69 12
-:6uimojjo} ayj o3 Joalqns
papinouad aie ajnpayss GuiAuedwosoe pue Buimelp siy] :99110N @%&,X . @%
% \\n\,\\ Y x &
\\\A\\\\\\\\ %,\
o
& x <L 4
W@\My«, X Q,\/Ov,
&
N
I.s.oﬁ: € Md HIN




Thomas Consulting
SUPPLEMENTARY FLOOD RISK ASSESSMENT AND DRAINAGE STRATEGY REPORT '

CLITHEROE ROAD, BARROW (PHASE 2)

APPENDIX C

Phase 2 Surface Water Calculations

12



Thomas Consulting

Page 1

The Alaska Building
Sitka Drive
Shrewbury SY2 6LG

Reilly Developments
Clitheroe Road
Barrow

Date 16.08.2016
File Tl 1-1.srcx

Designed by Thomas Consulting

Checked by

Micro Drainage

Source Control 2015.1

Summary of Results for 1 year Return Period

15
30
60
120
180
240
360
480
600
720
960
1440
2160
2880
4320
5760
7200
8640
10080
15
30

15
30
60
120
180
240
360
480
600
720
960
1440
2160
2880
4320
5760
7200
8640
10080
15
30

Storm
Event

min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min

min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min

Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Winter
Winter

Storm
Event

Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Winter
Winter

Max Max Max Max Status
Level Depth Control Volume
(m) (m) (1/s) (m?)
72.285 0.067 1.6 13.2 0 K
72.304 0.086 2.1 17.2 0 K
72.323 0.105 2.5 21.0 0 K
72.341 0.123 2.6 24.5 0 K
72.351 0.133 2.7 26.5 0 K
72.356 0.138 2.7 27.4 0 K
72.358 0.140 2.7 28.0 0 K
72.357 0.139 2.7 27.7 0 K
72.354 0.136 2.7 27.1 0 K
72.350 0.132 2.7 26.4 0 K
72.342 0.124 2.6 24.7 0 K
72.326 0.108 2.5 21.5 0 K
72.311 0.093 2.3 18.6 0 K
72.301 0.083 2.0 16.6 0 K
72.289 0.071 1.7 14.0 0 K
72.281 0.063 1.4 12.5 0 K
72.276 0.058 1.3 11.5 0 K
72.272 0.054 1.1 10.7 O K
72.269 0.051 1.0 10.1 0 K
72.292 0.074 1.8 14.8 0 K
72.315 0.097 2.3 19.3 0 K
Rain Flooded Discharge Time-Peak
(mm/hr) Volume Volume (mins)
(m?) (m3)
28.172 0.0 13.2 21
19.178 0.0 18.3 34
12.800 0.0 25.2 60
8.412 0.0 33.2 92
6.562 0.0 38.9 128
5.468 0.0 43.3 162
4.212 0.0 50.1 232
3.501 0.0 55.5 298
3.033 0.0 60.2 364
2.699 0.0 64.3 430
2.245 0.0 71.3 554
1.728 0.0 82.3 796
1.332 0.0 95.7 1152
1.109 0.0 106.2 1524
0.853 0.0 122.2 2232
0.706 0.0 135.5 2944
0.610 0.0 146.3 3672
0.541 0.0 155.7 4408
0.487 0.0 163.2 5144
28.172 0.0 14.9 21
19.178 0.0 20.6 34
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Summary of Results for 1 year Return Period
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Storm
Event

min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min

min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
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Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

Storm
Event

Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

Max Max Max Max Status

Level Depth Control Volume
(m) (m) (1/s) (m?)

72.337 0.119 2.6 23.8 0 K

72.356 0.138 2.7 27.6 0 K

72.366 0.148 2.7 29.4 0 K

72.369 0.151 2.7 30.1 0 K

72.368 0.150 2.7 29.8 0 K

72.362 0.144 2.7 28.8 0 K

72.355 0.137 2.7 27.4 0 K

72.348 0.130 2.7 25.9 0 K

72.334 0.116 2.6 23.1 0 K

72.314 0.096 2.3 19.2 0 K

72.298 0.080 1.9 15.8 0 K

72.288 0.070 1.7 13.9 0 K

72.277 0.059 1.3 11.7 0 K

72.271 0.053 1.1 10.4 0 K

72.266 0.048 0.9 9.6 0 K

72.263 0.045 0.8 8.9 0 K

72.261 0.043 0.8 8.4 0 K
Rain Flooded Discharge Time-Peak

(mm/hr) Volume Volume (mins)

(m?) (m3)

12.800 0.0 28.2 60
8.412 0.0 37.2 98
6.562 0.0 43.7 138
5.468 0.0 48.6 176
4.212 0.0 56.2 250
3.501 0.0 62.3 320
3.033 0.0 67.5 388
2.699 0.0 72.1 454
2.245 0.0 79.9 578
1.728 0.0 92.2 820
1.332 0.0 107.2 1172
1.109 0.0 119.0 1532
0.853 0.0 137.0 2252
0.706 0.0 151.7 2936
0.610 0.0 163.8 3744
0.541 0.0 174.4 4416
0.487 0.0 182.9 5112
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Rainfall Details

Rainfall Model
Return Period (years)

M5-60 (mm)
Ratio R
Summer Storms

Region England and Wales

FSR Winter Storms

1 Cv (Summer)

Cv (Winter)

20.000 Shortest Storm (mins)
0.300 Longest Storm (mins)
Yes Climate Change %

Time Area Diagram

Total Area (ha) 0.267
Time (mins) Area | Time (mins) Area
From: To: (ha) | From: To: (ha)
0 4 0.133 4 8 0.134

Yes
0.750
0.840

15
10080
+0
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Micro Drainage Source Control 2015.1

Model Details

Storage is Online Cover Level (m) 73.650

Tank or Pond Structure

Invert Level (m) 72.218
Depth (m) Area (m?) |Depth (m) Area (m?) |[Depth (m) Area (m?) |Depth (m) Area (m?)

0.000 200.0 0.400 200.0 0.800 200.0 0.801 0.0

Hydro-Brake Optimum® Outflow Control

Unit Reference MD-SHE-0082-3000-1000-3000

Design Head (m) 1.000
Design Flow (1/s) 3.0
Flush-Flo™ Calculated
Objective Minimise upstream storage
Diameter (mm) 82
Invert Level (m) 72.218
Minimum Outlet Pipe Diameter (mm) 100
Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.000 3.0
Flush-Flo™ 0.299 3.0
Kick-Flo® 0.621 2.4
Mean Flow over Head Range - 2.6

The hydrological calculations have been based on the Head/Discharge relationship for the
Hydro-Brake Optimum® as specified. Should another type of control device other than a
Hydro-Brake Optimum® be utilised then these storage routing calculations will be
invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 2.4 1.200 3.2 3.000 5.0 7.000 7.4
0.200 2.9 1.400 3.5 3.500 5.3 7.500 7.7
0.300 3.0 1.600 3.7 4.000 5.7 8.000 7.9
0.400 2.9 1.800 3.9 4.500 6.0 8.500 8.1
0.500 2.8 2.000 4.1 5.000 6.3 9.000 8.3
0.600 2.5 2.200 4.3 5.500 6.6 9.500 8.6
0.800 2.7 2.400 4.5 6.000 6.9
1.000 3.0 2.600 4.7 6.500 7.2
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Summary of Results for 30 year Return Period (+10%)

Storm Max Max Max Max Status
Event Level Depth Control Volume
(m) (m) (1/s) (m?)

15 min Summer 72.398 0.180 2.8 35.9 0 K
30 min Summer 72.459 0.241 2.9 48.1 O K
60 min Summer 72.521 0.303 3.0 60.5 0 K
120 min Summer 72.576 0.358 3.0 71.4 0O K
180 min Summer 72.596 0.378 3.0 75.4 0 K
240 min Summer 72.604 0.386 3.0 77.1 O K
360 min Summer 72.611 0.393 3.0 78.6 0 K
480 min Summer 72.611 0.393 3.0 78.4 O K
600 min Summer 72.606 0.388 3.0 77.5 0 K
720 min Summer 72.598 0.380 3.0 75.9 0 K
960 min Summer 72.579 0.361 3.0 72.2 0 K
1440 min Summer 72.537 0.319 3.0 63.8 O K
2160 min Summer 72.478 0.260 3.0 52.0 0 K
2880 min Summer 72.431 0.213 2.9 42 .4 0O K
4320 min Summer 72.366 0.148 2.7 29.5 0 K
5760 min Summer 72.330 0.112 2.6 22.4 0O K
7200 min Summer 72.314 0.096 2.3 19.0 0 K
8640 min Summer 72.303 0.085 2.1 17.0 O K
10080 min Summer 72.296 0.078 1.9 15.4 0O K
15 min Winter 72.420 0.202 2.9 40.4 O K
30 min Winter 72.489 0.271 3.0 54.2 0 K
Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)

(m?) (m3)

15 min Summer 75.891 0.0 37.0 21
30 min Summer 51.790 0.0 50.8 36
60 min Summer 33.892 0.0 67.4 64
120 min Summer 21.483 0.0 85.5 122
180 min Summer 16.223 0.0 96.9 180
240 min Summer 13.255 0.0 105.6 210
360 min Summer 9.958 0.0 119.1 274
480 min Summer 8.116 0.0 129.4 342
600 min Summer 6.920 0.0 137.9 410
720 min Summer 6.072 0.0 145.3 480
960 min Summer 4.936 0.0 157.4 616
1440 min Summer 3.681 0.0 176.0 882
2160 min Summer 2.739 0.0 197.1 1260
2880 min Summer 2.219 0.0 212.8 1616
4320 min Summer 1.649 0.0 236.9 2332
5760 min Summer 1.336 0.0 256.7 3000
7200 min Summer 1.136 0.0 272.6 3680
8640 min Summer 0.994 0.0 286.3 4408
10080 min Summer 0.889 0.0 298.3 5144
15 min Winter 75.891 0.0 41.6 21
30 min Winter 51.790 0.0 57.0 35
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Summary of Results for 30 year Return Period (+10%)
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min
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min
min
min
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Event

Winter
Winter
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Winter
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Winter
Winter
Winter
Winter
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Winter
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Storm
Event

Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

Max

Le
(

72.
2.
72.
2.
2.

72

72

vel
m)

561
626
652
664
668

.665
72.
2.
72.
2.
72.
.388
72.
2.
2.
2.
72.

655
642
610
542
452

322
303
292
284
280

Rain
(mm/hr)

33.
21.

16
13

892
483
.223
.255
.958

8.116

O O FEF P NNDWDDO O

.920
.072
.936
.681
.739
.219
.649
.336
.136
.994
.889

Max Max Max Status
Depth Control Volume

(m) (1/s) (m3)

0.343 3.0 68.5 0 K
0.408 3.0 81.5 0 K
0.434 3.0 86.8 0O K
0.446 3.0 89.1 0 K
0.450 3.0 89.8 0 K
0.447 3.0 89.2 0 K
0.437 3.0 87.4 0 K
0.424 3.0 84.8 0 K
0.392 3.0 78.4 0O K
0.324 3.0 64.6 0 K
0.234 2.9 46.8 0 K
0.170 2.8 34.0 0 K
0.104 2.5 20.7 0 K
0.085 2.1 16.8 0 K
0.074 1.8 14.6 0O K
0.066 1.5 13.2 0 K
0.062 1.4 12.2 0 K

Flooded Discharge
Volume

Volume

(m?*)

O O O O O OO OO0 OoOo oo oo
O O O O OO OO0 O0OOoOo oo oo

(m?)

75.

95.
108.
118.
133.
145.
154.
162.
176.
197.
220.
238.
265.
287.
305.
320.
334.

W o W U U 0N J 0O W oy oW

Time-Peak
(mins)

64
120
176
232
296
372
448
524
672
944

1324
1672
2292
2992
3736
4416
5120

©1982-2015 XP Solutions




Thomas Consulting

Page 3

The Alaska Building
Sitka Drive

Reilly Developments
Clitheroe Road

Shrewbury SY2 6LG Barrow
Date 16.08.2016 Designed by Thomas Consulting
File T1 1-30+10.srcx Checked by

Micro Drainage

Source Control 2015.1

Rainfall Details

Rainfall Model
Return Period (years)

M5-60 (mm)
Ratio R
Summer Storms

Region England and Wales

FSR Winter Storms

30 Cv (Summer)

Cv (Winter)

20.000 Shortest Storm (mins)
0.300 Longest Storm (mins)
Yes Climate Change %

Time Area Diagram

Total Area (ha) 0.267
Time (mins) Area | Time (mins) Area
From: To: (ha) | From: To: (ha)
0 4 0.133 4 8 0.134

Yes
0.750
0.840

15
10080
+10
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Micro Drainage Source Control 2015.1

Model Details

Storage is Online Cover Level (m) 73.650

Tank or Pond Structure

Invert Level (m) 72.218
Depth (m) Area (m?) |Depth (m) Area (m?) |[Depth (m) Area (m?) |Depth (m) Area (m?)

0.000 200.0 0.400 200.0 0.800 200.0 0.801 0.0

Hydro-Brake Optimum® Outflow Control

Unit Reference MD-SHE-0082-3000-1000-3000

Design Head (m) 1.000
Design Flow (1/s) 3.0
Flush-Flo™ Calculated
Objective Minimise upstream storage
Diameter (mm) 82
Invert Level (m) 72.218
Minimum Outlet Pipe Diameter (mm) 100
Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.000 3.0
Flush-Flo™ 0.299 3.0
Kick-Flo® 0.621 2.4
Mean Flow over Head Range - 2.6

The hydrological calculations have been based on the Head/Discharge relationship for the
Hydro-Brake Optimum® as specified. Should another type of control device other than a
Hydro-Brake Optimum® be utilised then these storage routing calculations will be
invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 2.4 1.200 3.2 3.000 5.0 7.000 7.4
0.200 2.9 1.400 3.5 3.500 5.3 7.500 7.7
0.300 3.0 1.600 3.7 4.000 5.7 8.000 7.9
0.400 2.9 1.800 3.9 4.500 6.0 8.500 8.1
0.500 2.8 2.000 4.1 5.000 6.3 9.000 8.3
0.600 2.5 2.200 4.3 5.500 6.6 9.500 8.6
0.800 2.7 2.400 4.5 6.000 6.9
1.000 3.0 2.600 4.7 6.500 7.2
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Summary of Results for 100 year Return Period (+30%)
Storm Max Max Max Max Status
Event Level Depth Control Volume

(m) (m) (1/s) (m?)
15 min Summer 72.497 0.279 3.0 55.6 0 K
30 min Summer 72.598 0.380 3.0 75.8 O K
60 min Summer 72.706 0.488 3.0 97.4 0 K
120 min Summer 72.808 0.590 3.0 118.0 0 K
180 min Summer 72.856 0.638 3.0 127.6 0 K
240 min Summer 72.882 0.664 3.0 132.7 O K
360 min Summer 72.903 0.685 3.0 136.8 0 K
480 min Summer 72.903 0.685 3.0 136.8 O K
600 min Summer 72.898 0.680 3.0 135.9 0 K
720 min Summer 72.890 0.672 3.0 134.3 O K
960 min Summer 72.870 0.652 3.0 130.2 0 K
1440 min Summer 72.815 0.597 3.0 119.2 0O K
2160 min Summer 72.728 0.510 3.0 101.8 0 K
2880 min Summer 72.649 0.431 3.0 86.1 O K
4320 min Summer 72.522 0.304 3.0 60.8 0 K
5760 min Summer 72.438 0.220 2.9 43.8 0 K
7200 min Summer 72.383 0.165 2.8 33.0 0 K
8640 min Summer 72.349 0.131 2.7 26.0 O K
10080 min Summer 72.327 0.109 2.5 21.7 0 K
15 min Winter 72.531 0.313 3.0 62.6 O K
30 min Winter 72.645 0.427 3.0 85.4 0 K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m?) (m3)
15 min Summer 116.002 0.0 57.0 22
30 min Summer 79.998 0.0 78.9 36
60 min Summer 52.662 0.0 104.9 66
120 min Summer 33.322 0.0 132.9 124
180 min Summer 24.998 0.0 149.5 184
240 min Summer 20.313 0.0 162.0 242
360 min Summer 15.144 0.0 181.2 360
480 min Summer 12.271 0.0 195.8 438
600 min Summer 10.413 0.0 207.7 498
720 min Summer 9.099 0.0 217.8 562
960 min Summer 7.345 0.0 234.4 694
1440 min Summer 5.419 0.0 259.2 964
2160 min Summer 3.986 0.0 287.0 1344
2880 min Summer 3.200 0.0 307.2 1732
4320 min Summer 2.349 0.0 337.9 2460
5760 min Summer 1.888 0.0 362.8 3120
7200 min Summer 1.594 0.0 382.9 3816
8640 min Summer 1.389 0.0 400.2 4496
10080 min Summer 1.237 0.0 415.4 5152
15 min Winter 116.002 0.0 63.9 22
30 min Winter 79.998 0.0 88.4 36
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Summary of Results for 100 year Return Period (+30%)
Storm Max Max Max Max Status
Event Level Depth Control Volume

(m) (m) (1/s) (m?)

60 min Winter 72.769 0.551 3.0 110.0 0 K
120 min Winter 72.890 0.672 3.0 134.2 0O K
180 min Winter 72.945 0.727 3.0 145.3 0 K
240 min Winter 72.976 0.758 3.0 151.4 0 K
360 min Winter 73.005 0.787 3.0 157.3 0 K
480 min Winter 73.010 0.792 3.0 158.2 0 K
600 min Winter 73.002 0.784 3.0 156.7 0 K
720 min Winter 72.990 0.772 3.0 154.3 0 K
960 min Winter 72.964 0.746 3.0 149.0 0 K

1440 min Winter 72.892 0.674 3.0 134.6 0O K
2160 min Winter 72.749 0.531 3.0 106.1 0 K
2880 min Winter 72.624 0.406 3.0 81.1 0O K
4320 min Winter 72.450 0.232 2.9 46.3 0 K
5760 min Winter 72.361 0.143 2.7 28.4 O K
7200 min Winter 72.321 0.103 2.5 20.4 0O K
8640 min Winter 72.307 0.089 2.2 17.7 0 K
10080 min Winter 72.298 0.080 1.9 15.8 0 K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m?) (m3)

60 min Winter 52.662 0.0 117.5 64
120 min Winter 33.322 0.0 148.8 122
180 min Winter 24.998 0.0 167.5 180
240 min Winter 20.313 0.0 181.5 238
360 min Winter 15.144 0.0 203.0 350
480 min Winter 12.271 0.0 219.4 458
600 min Winter 10.413 0.0 232.6 560
720 min Winter 9.099 0.0 243.9 586
960 min Winter 7.345 0.0 262.5 736

1440 min Winter 5.419 0.0 290.3 1054
2160 min Winter 3.986 0.0 321.5 1468
2880 min Winter 3.200 0.0 344.1 1844
4320 min Winter 2.349 0.0 378.6 2512
5760 min Winter 1.888 0.0 406.3 3168
7200 min Winter 1.594 0.0 428.8 3744
8640 min Winter 1.389 0.0 448.3 4416
10080 min Winter 1.237 0.0 465.4 5136
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Rainfall Details

Rainfall Model
Return Period (years)

M5-60 (mm)
Ratio R
Summer Storms

Region England and Wales

FSR Winter Storms
100 Cv (Summer)

Cv (Winter)

20.000 Shortest Storm (mins)
0.300 Longest Storm (mins)
Yes Climate Change %

Time Area Diagram

Total Area (ha) 0.267
Time (mins) Area | Time (mins) Area
From: To: (ha) | From: To: (ha)
0 4 0.133 4 8 0.134

Yes
0.750
0.840

15
10080
+30
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Micro Drainage Source Control 2015.1

Model Details

Storage is Online Cover Level (m) 73.650

Tank or Pond Structure

Invert Level (m) 72.218
Depth (m) Area (m?) |Depth (m) Area (m?) |[Depth (m) Area (m?) |Depth (m) Area (m?)

0.000 200.0 0.400 200.0 0.800 200.0 0.801 0.0

Hydro-Brake Optimum® Outflow Control

Unit Reference MD-SHE-0082-3000-1000-3000

Design Head (m) 1.000
Design Flow (1/s) 3.0
Flush-Flo™ Calculated
Objective Minimise upstream storage
Diameter (mm) 82
Invert Level (m) 72.218
Minimum Outlet Pipe Diameter (mm) 100
Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.000 3.0
Flush-Flo™ 0.299 3.0
Kick-Flo® 0.621 2.4
Mean Flow over Head Range - 2.6

The hydrological calculations have been based on the Head/Discharge relationship for the
Hydro-Brake Optimum® as specified. Should another type of control device other than a
Hydro-Brake Optimum® be utilised then these storage routing calculations will be
invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 2.4 1.200 3.2 3.000 5.0 7.000 7.4
0.200 2.9 1.400 3.5 3.500 5.3 7.500 7.7
0.300 3.0 1.600 3.7 4.000 5.7 8.000 7.9
0.400 2.9 1.800 3.9 4.500 6.0 8.500 8.1
0.500 2.8 2.000 4.1 5.000 6.3 9.000 8.3
0.600 2.5 2.200 4.3 5.500 6.6 9.500 8.6
0.800 2.7 2.400 4.5 6.000 6.9
1.000 3.0 2.600 4.7 6.500 7.2
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