Moss Lane, Southport
Flood Risk Assessment and Drainage Management Strategy

APPENDIX D: FEH CATCHMENT DATA & DESCRIPTIONS
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VERSION FEH CD-ROM Version 3 exported at 10:53:32 GMT Thu 03-Sep-15

CATCHMENT  GB 337150 417450 SD 37150 17450
CENTROID GB 337181 412649 SD 37181 12649
AREA 49.4
ALTBAR 16
ASPBAR 352
ASPVAR 0.31
BFIHOST 0.683
DPLBAR 7.41
DPSBAR 8.2
FARL 0.994
LDP 16.8
PROPWET 0.42
RMED-1H 10.7
RMED-1D 34.5
RMED-2D 45.6
SAAR 864
SAAR4170 879
SPRHOST 19.01
URBCONC1990 0.799
URBEXT1990 0.095
URBLOC1990 0.93
C -0.02466
D1 0.34323
D2 0.32268
D3 0.31278
E 0.28816
F 2.50753
C(1 km) -0.025
D1(1 km) 0.343
D2(1 km) 0.317
D3(1 km) 0.341
E(1 km) 0.288

F(1 km) 2.478



DESIGN RAINFALL DEPTHS

g

(@ catchment 337150 417450 [SD 37150 17450] e

(©) 1km grid peint 337000 418000 [SD 37000 18000] £

) Manually entered values || for a point E

S =

Area: 49,4000 kmz2 =
C: -0.02466 D3: 0.31278
D1: 0.34323 E: 0.23316
D2: 0.32268 F: 2.50753

: Fixed
Duration: g Hour ©
s .-u. Sliding
Return period : 1,004 L @AM
pe L Years 1 poT

Rainfall depth  12.6886 M

=t | An areal reduction factor of 0.923 has been applied to a point rainfall of 13.7 mm to yield a catchment design
rainfall of 12.7 mm.

Caloulate : [Deggq rainfall v] far

: .

@ catchment 337150 417450 [SD 37150 17450] 2 =

() 1km grid point 337000 418000 [SD 37000 18000] | £

(7 Manually entered values || for @ point = E

I = =

Area: 49,4000 @ km? = =
C: -0.02486 D3: 0.31278
Dl 0.34323 E: 0.28316
D2: 0.32768 F: 2.50753

; Fixed -
Duration : g Hour © durstion to 16 days
s Iﬂl Slldlng §
Retu d: 2. @
eturn perio 2.0 Years ® PCIT
Rainfall depth 22,9208 mm

=t | An areal reduction factor of 0.923 has been applied to a point rainfall of 24.8 mm to vield a catchment design
rainfall of 22.9 mm.

E




=

i@ catchment 337150 417450 [SD 37150 17450] =

(7 1km grid point 337000 418000 [SD 37000 18000] [ £

(71 Manually entered values || for a point = E

S = =

Area: 40,4000  km? = R
C: -0.02966 D3: 0.31278
D1: p[,34323 E: 0.28818
D2: 0.32268 F: 2.50753

Duration @ 5 Hours ) Fixed duration to 16 days

2 ﬂ-l
Retu d: 30, '
eturn perio 30.0 Years ) PaT

Rainfall depth  47.5513 T

lﬂ-l Sliding

An areal reduction factor of 0,923 has been applied to a point rainfall of 51.8 mm to vield a catchment design
rainfall of 47.9 mm,

Caloulate : [Deggq rainfall v] for

Area :
C:
D1 :

D2

g
(@ catchment 337150 417450 [SD 37150 17450] =
() 1 km grid point 337000 418000 [SD 37000 18000] | £
(71 Manually entered values || for a point = E
S = £
43,4000  km2 = =
-0.02466 D3: 0.31273
0.34323 E: 0.23315
0.32263 F: 250753

Duration : g Howurs () Fixed durstion to 16 days
.-n. Sliding

. @ AM
Retu d: . '
eturn perio 100.0 Years ) POT

E

Rainfall depth 64,3892 i

An areal reduction factor of 0.923 has been applied to a point rainfall of 63,7 mm to vield a catchment design
rainfall of &4.4 mm.
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Kirstx Williams

From: Wastewater Developer Services <WastewaterDeveloperServices@uuplc.co.uk>
Sent: 04 September 2015 14:43

To: Kirsty Williams

Subject: RE: MOSS LANE, SOUTHPORT

Good afternoon

| can confirm that there are no recorded historical sewer flooding issues within the vicinity of the proposed
development site.

Please note that United Utilities Water plc (UUW) can only record and check flooding events which are
reported to us and we have to comply with our Regulators instructions on the qualification of flooding
events to place on the ‘at risk’ register.

Also, this does not include any sewer flooding events caused by blockages or collapses which are the
result of third party actions, natural events or other actions over which UUW has no control and not a facet
of sewer capacity.

Should you require any further information please do not hesitate to contact me.
Thanks

Louise Kitchingman

Building Control Analyst
Developer Services and Planning
Operational Services

United Utilities

T: 01925 679363 (internal 79363)
unitedutilities.com

If you have received a great service today why not tell us?
Visit: unitedutilities.com/wow

From: Kirsty Williams [mailto:kirstywilliams@betts-associates.co.uk]
Sent: 02 September 2015 15:59

To: Wastewater Developer Services

Subject: FRA: MOSS LANE, SOUTHPORT

To whom it may concern,

LAND AT MOSS LANE, SOUTHPORT, PR9 7QT

Please could you confirm whether you have any information that you feel would be valuable to a Flood Risk
Assessment for the above site (location plan attached), including details of historical flooding; this would be greatly

appreciated.

Please do not hesitate to contact me on the details below to discuss further should you require additional
information or clarification.

Kind Regards

Kirsty Williams
Graduate Flood Risk Analyst



Betts Associates Ltd
Old Marsh Farm Barns, Welsh Road, Sealand, Flintshire, CH5 2LY
T-01244 288178

kirstywilliams@betts-associates.co.uk
www.betts-associates.co.uk

CIVIL | STRUCTURAL | GEO-ENVIRONMENTAL | TECHNICAL DUE DILIGENCE
FLOOD RISK MANAGEMENT | STRUCTURAL SURVEYS | PARTY WALL DUTIES | ECOLOGY

ELECTRONICALLY TRANSMITTED INFORMATION

This electronic transmission is strictly confidential and intended solely for the addressee. It may contain information
which is covered by legal, professional or other privilege. If you are not the intended addressee, you must not
disclose, copy or take any action in reliance of this transmission. If you have received this transmission in error,
please notify us as soon as possible. All emails transmitted by Betts Associates are virus checked. This does not
guarantee that transmissions are virus free. Reference should always be made to the hard copy of any electronically
transmitted files. Electronic data does not constitute contract documentation. Use of the content of our files is at
your own risk. You remain responsible for anything produced using all or part of the data supplied.

EMGateway3.uuplc.co.uk made the following annotations
The information contained in this e-mail is intended only

for the individual to whom it is addressed. It may contain
legally privileged or confidential information or otherwise

be exempt from disclosure. If you have received this Message
in error or there are any problems, please notify the sender
immediately and delete the message from your computer. You
must not use, disclose, copy or alter this message for any
unauthorised purpose. Neither United Utilities Group PLC nor
any of its subsidiaries will be liable for any direct, special,
indirect or consequential damages as a result of any virus being
passed on, or arising from the alteration of the contents of

this message by a third party.

United Utilities Group PLC, Haweswater House, Lingley Mere
Business Park, Lingley Green Avenue, Great Sankey,
Warrington, WAS 3LP

Registered in England and Wales. Registered No 6559020

www.unitedutilities.com
www.unitedutilities.com/subsidiaries
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Kirsty Williams

From: Lunt, John <John.Lunt@uuplc.co.uk>
Sent: 02 October 2015 10:02

To: Kirsty Williams

Cc: Wastewater Developer Services
Subject: (UU ref: DE1495) Moss Lane, Maghull
Attachments: mg_info.txt

Hi Kirsty,

In reply, | can confirm that UU would have no objection in principle to the drainage strategy proposed
below.

If I can be of any further help at all then please don’t hesitate to get in touch.
Regards,

John

John Lunt

Developer Query Engineer
Developer Services and Planning
Operational Services

United Utilities

T; 01925 679411 (Int; 79411)
unitedutilities.com

From: Kirsty Williams [mailto:kirstywilliams@betts-associates.co.uk]
Sent: 21 September 2015 09:49

To: Wastewater Developer Services

Subject: Moss Lane, Maghull

To Whom it May Concern,

Please find attached a copy of the Pre-Dev Enquiry form for your review regarding a proposed residential
development in Southport. We have previously been in contact regarding any historic flood information you had for
the site/neighbouring areas as we are completing and FRA, and as part of the FRA we are looking at the potential
surface water and foul water management strategies for the site (such are detailed in brief below). As the proposals
are outline at present we are looking for an agreement in principle to the proposed strategy (attached) so that we
might progress with the approach further.

Foul Water:

The foul water flows generated by the development site are proposed to outfall to the public foul water gravity
sewer (225mm dia.) to the north-west of site. The proposed point of connection from site would be at UU Manhole
Ref. 9801 (or alternative downstream location). It is assumed that a pumped solution will be likely, based on the
existing ground levels; however further investigation during detailed design will be required to confirm such.
Consents to discharge to the public sewer network will be required from United Utilities prior to approval,
furthermore any downstream capacity constraints on the system should be established through early consultations;
the preferred point(s) of connection and discharge rates should be discussed and agreed.

Surface Water:
Should infiltration be deemed not feasible following soakaway testing to BRE365, then the next sought outfall in the
hierarchical approach, for the management of surface water run-off should be to mimic the existing regime and
discharge to watercourse on the eastern boundary (Three Pools Waterway). Detailed design will be required to
confirm feasibility of the strategy following more detailed levels and layout review. Consents to outfall and

1



agreement of the discharge rate(s) will be required from the Environment Agency and some discussion may be
required with the Lead Local Flood Authority (SC); therefore early discussion is advised. Appropriate easements
must be incorporated into the design and discussed with the EA at an early stage.

Kind Regards

Kirsty Williams
Graduate Flood Risk Analyst

Betts Associates Ltd
Old Marsh Farm Barns, Welsh Road, Sealand, Flintshire, CH5 2LY
T-01244 288178

kirstywilliams@betts-associates.co.uk
www.betts-associates.co.uk

CIVIL | STRUCTURAL | GEO-ENVIRONMENTAL | TECHNICAL DUE DILIGENCE
FLOOD RISK MANAGEMENT | STRUCTURAL SURVEYS | PARTY WALL DUTIES | ECOLOGY

ELECTRONICALLY TRANSMITTED INFORMATION

This electronic transmission is strictly confidential and intended solely for the addressee. It may contain information
which is covered by legal, professional or other privilege. If you are not the intended addressee, you must not
disclose, copy or take any action in reliance of this transmission. If you have received this transmission in error,
please notify us as soon as possible. All emails transmitted by Betts Associates are virus checked. This does not
guarantee that transmissions are virus free. Reference should always be made to the hard copy of any electronically
transmitted files. Electronic data does not constitute contract documentation. Use of the content of our files is at
your own risk. You remain responsible for anything produced using all or part of the data supplied.
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Kirsty Williams

From: Kirsty Williams

Sent: 02 September 2015 16:20

To: 'Flooding'

Subject: FRA: MOSS LANE, SOUTHPORT

Attachments: redsouthportpolicymap_publicationdraftfinal.pdf, LOCATION PLAN.pdf

To whom it may concern,

LAND AT MOSS LANE, SOUTHPORT, PR9 7QT

Please could you confirm whether you have any information that you feel would be valuable to a Flood Risk
Assessment for the above site (location plan attached), including details of historical flooding; this would be greatly
appreciated. Furthermore we have identified that the site is allocated for residential housing and are enquiring any

additional information which may be available to review regarding the sites sequential/exception test outcomes.

Please do not hesitate to contact me on the details below to discuss further should you require additional
information or clarification.

Kind Regards

Kirsty Williams
Graduate Flood Risk Analyst

Betts Associates Ltd
Old Marsh Farm Barns, Welsh Road, Sealand, Flintshire, CH5 2LY

kirstywilliams@betts-associates.co.uk
www.betts-associates.co.uk

CIVIL | STRUCTURAL | GEO-ENVIRONMENTAL | TECHNICAL DUE DILIGENCE
FLOOD RISK MANAGEMENT | STRUCTURAL SURVEYS | PARTY WALL DUTIES | ECOLOGY

ELECTRONICALLY TRANSMITTED INFORMATION

This electronic transmission is strictly confidential and intended solely for the addressee. It may contain information
which is covered by legal, professional or other privilege. If you are not the intended addressee, you must not
disclose, copy or take any action in reliance of this transmission. If you have received this transmission in error,
please notify us as soon as possible. All emails transmitted by Betts Associates are virus checked. This does not
guarantee that transmissions are virus free. Reference should always be made to the hard copy of any electronically
transmitted files. Electronic data does not constitute contract documentation. Use of the content of our files is at
your own risk. You remain responsible for anything produced using all or part of the data supplied.
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Betts Associates Ltd

Page 1

0ld Marsh Farm Barns
Welsh Road
Sealand Flintshire

Moss Lane
Southport

Date 10.09.15
File

Designed by KW
Checked by RDN

Drainage

Micro Drainage

Network 2013.1.1

Rainfall jmmihr]

Rainfall profile

Storm duration (mins) 360

FEH Data

Peak Intensity (mm/hr
Ave. Intensity (mm/hr
Return Period (years

130 200

Time {mins)

©1982-2013 Micro Drainage

.025
.343
317
.341
.288
.478
.395
.672




Betts Associates Ltd

Page 1

0ld Marsh Farm Barns
Welsh Road
Sealand Flintshire

Moss Lane
Southport

Date 10.09.15
File

Designed by KW
Checked by RDN

Drainage

Micro Drainage

Network 2013.1.1

Rainfall jmmihr]

Rainfall profile

Storm duration (mins)

FEH Data

Peak Intensity (mm/hr
Ave. Intensity (mm/hr
Return Period (years

130 200

Time {mins)

360

©1982-2013 Micro Drainage

.025
.343
317
.341
.288
.478
.786
.364

30




Betts Associates Ltd

Page 1

0ld Marsh Farm Barns
Welsh Road
Sealand Flintshire

Moss Lane
Southport

Date 10.09.15
File

Designed by KW
Checked by RDN

Drainage

Micro Drainage

Network 2013.1.1

Rainfall jmmihr]
T

B

LI'I'

l'_lll

Rainfall profile

Storm duration (mins)

FEH Data

Peak Intensity (mm/hr
Ave. Intensity (mm/hr
Return Period (years

Time {mins)

©1982-2013 Micro Drainage

130 200

360

.025
.343
317
.341
.288
.478
.066
.241

100




Betts Associates Ltd Page 1

0ld Marsh Farm Barns Moss Lane

Welsh Road Southport i}!{Ekag

Sealand Flintshire ... EE(:) 5
Date 17.09.15 Designed by KW @E)
File Checked by RDN X
Micro Drainage Source Control 2013.1.1

ICP SUDS Mean Annual Flood

Input

Return Period (years) 1
Area (ha) 17.968

Soil 0.300
Urban 0.000

SAAR (mm) 864 Region Number Region 10

Results

QBAR Rural
OBAR Urban

Q1 year
Q1 year

Q30 years
Q100 years

1/s

41.
41.

36.

36.

9
9

71.0

87.

©1982-2013 Micro Drainage Ltd




Betts Associates Ltd

Page 1

0ld Marsh Farm Barns Moss Lane

Welsh Road

Sealand Flintshire

Southport

MICro

Date 17.09.15
File

Designed
Checked b

y RDN

Micro Drainage

Source Co

ntrol 2013.1.1

Greenfield Runoff Volume

FEH Data
Return Period (years) 1
Storm Duration (mins) 360
Site Location GB 337150 417450 SD 37150 17450
C (1km) -0.025
D1 (1km) 0.343
D2 (1km) 0.317
D3 (1km) 0.341
E (1km) 0.288
F (1km) 2.478
Areal Reduction Factor 1.00
Area (ha) 17.968
SAAR (mm) 864
CWI 120.442
SPR Host 19.010
URBEXT (1990) 0.0950

Results

Percentage Runoff (%) 20.92
3

Greenfield Runoff Volume (m3®) 828.075

©1982-2013 Micro Drainage Ltd




Betts Associates Ltd

Page 1

0ld Marsh Farm Barns Moss Lane

Welsh Road

Sealand Flintshire

Southport

Date 17.09.15
File

Designed
Checked b

MIiCro

y RDN

Micro Drainage

Source Co

ntrol 2013.1.1

Greenfield Runoff Volume

Return Period (years)
Storm Duration (mins)

Site Location GB 337150 417450 SD 37150 1
C (1km) -0.
D1 (1km)
D2 (1km) 0
D3 (1km) 0
E (1km) 0
F (1km) 2
Areal Reduction Factor
Area (ha) 17
SAAR (mm)
CWI 120
SPR Host 19
URBEXT (1990) 0.
Results
Percentage Runoff (%) 25.22
3

FEH Data

0.

Greenfield Runoff Volume (m?®) 3056.632

100
360
7450
025
343
.317
.341
.288
.478
1.00
.968
864
. 442
.010
0950

©1982-2013 Micro Drainage Ltd




SURFACE WATER RUN-OFF CALCULATION SHEET

Development
Project No.

Moss Lane, Southport
HYD008

Revision 1.1 Completed by KW
Date 18.09.15 Checked by RDN
Areas
Total Site 18.926|ha
Development Area (for SW Strategy) 18.926|ha
Existing Impermeable 0.958|ha
Existing Impermeable (for SW Strategy) 0.958|ha (5%)
Existing Pervious 17.968 ha
Existing Pervious (for SW Strategy) 17.968 ha
Proposed Impermeable (total) 7.570|ha (40%)
Proposed Impermeable (domestic only) ha
Run-off Rates
Pre-development
Impermeable 1yr 38.3 I/s
30yr 87.2 /s
100yr 117.3 I/s
50mm/hr 133.1 I/s
Pervious 1yr 36.4(l/s
30yr 71.0|l/s
100yr 87.1|l/s
QBar 41.9(l/s
Total 1yr 74.7 /s
30yr 158.2 I/s
100yr 204.4 /s
Post-development
Impermeable (total) 1yr 302.7 I/s
30yr 689.4 I/s
100yr+CC 1204.6 /s
Impermeable (domestic only) 1yr I/s
30yr I/s
100yr+CC I/s
Quick storage Estimate
low high mean
Return Period 1yr 559 1055 807
Return Period 30yr 1534 2387 1961
Return Period 100yr+CC 3178 4561 3870
Return Period 1yr 0
Return Period 30yr 0
Return Period 100yr+CC 0

Catchment Charateristics

SAAR 864|mm
SPR 19.01|%
iy 14.4/\mm/hr
izg 32.8|mm/hr
i100 44.1|\mm/hr
d, 12.7|mm
di0o 64.4/mm
Volumes
Pre-development
Impermeable
Pervious
Total

Post-development
Impermeable (total)

Impermeable (domestic only)

Reduction (total)
Reduction (domestic only)

Imp. Area (ha)

7.570 59.8
7.570 126.6
7.570 163.5
7.570
7.570
7.570

1yr
100yr
1yr
100yr
1yr
100yr

1yr
100yr+CC
1yr
100yr+CC

-73%

Max. Discharge (I/s)

121.7 cu.m
617.0 cu.m

828.1|cu.m

3056.6|cu.m

949.7 cu.m
3673.6 cu.m

961.4 cu.m
6337.6 cu.m
cu.m

cu.m

-2664.0 cu.m
cu.m

Rainfall cc
FEH 0
FEH 0
FEH 30%

FSR 0
FSR 0
FSR 30%
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STORMWATER STORAGE ESTIMATES

Variables
FEH Rainfall ~  Cv (Summer) 0.750
Retum Period fears) 1 Bl L] 0.240
Impemmeable Area ha) 7E7D
. Site Location ) i _
Variables Mzedmum Allowable Discharge RSB
GB 337150 417450 8D 371501745 [ .. | (/s)
Resuls | cikm) 0025  D3(lkm) 0341
Design D1 (Tkm) 0343 E (lkm) 0238 Irfittration Coefficient {m.hr) 0.00000
Safety Fact
Ovenview 2D D2 (Tkm) 0.317 Filkm) 2478 ety Factor 20
Overview 30 Climate Change (%) o
it




Variables

Results

Design

Owverview 20

Owverview 30

FEH Rainfall -
Retum Period frears) 0

Site Location
GB 337150 417450 SD 37150 1745 E

C{lkm) -0.025 D3 (km) 0.341
D1 {1km) 0.343 E(lkm) 0288
D2 {1km) 0.317 F{lkm) 2478

Cw (Summer)
Cw (Winter)
Impemeable Area (ha)

Madimum Allowahble Discharge
(/)

Infittration Coefficient {m./hr)

Safety Factor

Climate Change (%)

0750
084
75710
1266

0.00000

20




Variables

Results

Design

Cwverview 2D

Owvernew 30

FEH Rainfall -

Retum Period fyears) 11]]—
Site Location

GB 337150 417450 5D 37150 1745 D

C(lkm) 0025  D3(km) 0341

D1(tkm) 0343  E(lkm} 0.288

D2(tkm) 0317  F(tkm) 2478

Cwv (Summer)
Cw (Winter)
Impemeable Area (ha)

Maximum Allowahble Discharge
{1/s)

Infittration Coefficient {m./hr)

Safety Factor

Climate Change (%)

0750
0840
7500
16835

0.00000

20






