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SABS Drainage Impact Assessment to Support the Proposed Drive Thru Coffee Shop at  
ASDA Superstore, Holt Road, Wrexham  
 
 
Introduction  
 
Flood Risk and Drainage Solutions Ltd have been commissioned by Euro Garages Ltd to provide a Detailed 
Drainage Design for the development of a drive through coffee shop, located on part of the existing car 
parking area serving the ASDA site on Holt Road in Wrexham. 
 
Existing Site 
 
At present the site comprises of car parking area associated with the ASDA Supermarket to the north of the 
application site  
 

 Developable area = 0.195Ha  
 
Redline Boundary  

 

Flood Risk and Drainage Solutions Ltd 
144 New Lane  
Oswaldtwistle  
Lancashire  
BB5 3QW 
Tel: 07961477330 
Email: info@floodrisk-drainage.co.uk 
 



 
 

 
 
Development Proposals  
 
Development proposals comprise of the erection of a drive through coffee shop with associated car parking 
provisions and a reduction in impermeable area approx. 50% compared to the existing situation. 
 
Post development the impermeable area of the site will reduce from100% i.e.0.195Ha to approximately 52% 
0.0102Ha. 
 
Existing Drainage  
 
A CCTV Survey was unavailable at the time of writing, however it is understood that the existing car parking 
area is currently positively drained via a network of linier drainage channels which ultimately pass through a 
bypass separator, before discharging into a Public Sewer Network. 
 
Welsh Water Sewer Records show that the nearest public surface water sewer is a public combined sewer 
located on Stryt Holt Road located south east of the site. 
 
It is also noted that the ASDA Store is served by a private foul sewer which serves the petrol filling forecourt. 
 
Hierarchy of Surface Water Disposal 
 
The hierarchy for disposal of surface water from new developments is outlined within the Building Regulations 
Approved Document H and specifies the following methods in order of preference: 
 
• Infiltration via soakaway or other suitable infiltration device 
• Discharge to watercourse 
• Discharge to public surface water sewer 
• Discharge to public combined sewer 
 
Infiltration Rates  
 
Percolation Testing was undertaken in accordance with BRE Digest 365 by Swan Environmental Ltd dated 
29/10/2020. 
 

 BH1 average infiltration rate = 2.95E-05m/s or 0.1062m/hr (Infiltration Trench 3 and Infiltration Basin) 
 BH2 average infiltration rate = 3.98E-06m/s or 0.01430m/hr (Infiltration Trench 1 & 2) 

 
Surface Water Runoff Volumes 
 

 Rainfall Depth = 70.04mm during the 100 Year 6 Hour Event  
 
M5-D=M5-6x-Z1 
M5-D=17x2.0 
M5-D=34 
 
M5-DxZ2 
34x2.06=70.04mm 
 
Existing Site Impermeable Area = 0.195Ha  
 

 Existing Volume = 136.5m3 During the 100 Year Event  
 
Proposed Site Impermeable Area = 0.102Ha  
 

 Proposed Volume = 85.70m3 During the 100 Year + 20% Climate Change Event  
 
 
 
 



 
 

Proposed Surface Water Drainage Strategy  
 
Surface water flows from the application site are to be collected via rainwater down pipes and a network of 
trapped gullies, before being directed into 3No infiltration trenches and an infiltration basin with wetland 
located on land to the west of the site. 
 
Proposed Surface Water Discharge Rates   
 
The proposed surface water drainage strategy has been modelled using FLOW Software for the 1 year + 20% 
climate change, 30 year + 20% climate change and 100 year + 20% climate change events, the results are 
tabulated below for reference. 
 
Proposed Discharge Rates  

Return Period Comment 
1 Year + 20% Climate Change OK  

30 Year + 20% Climate Change Surcharged 
100 Year + 20% Climate Change  Flood Risk  

 
Half Drain Down within 24 Hours  
 
Modelling during normal conditions shows that all the structures drained down within 1440 mins i.e. 24 hours 
during the 100 year + 20% climate change event. 
 
Freeboard  
 
Modelling during normal conditions shows that the basin has freeboard of 0.510m during the 100 year + 20% 
climate change event. 
 
Exceedance Route  
 
Modelling normal conditions during the 100 year + 20% climate change event shows that the proposed 
drainage network has sufficient capacity to accommodate flows below ground level with no flooding.  
 
System Failure  
 
System failure was simulated by reducing the infiltration rate by 50%. During system failure the proposed 
drainage network has sufficient capacity to retain flows below ground and crest level of the structure.  
 
Management/Maintenance  
 
Following development, the drainage network serving the site will remain private, upon request from the LPA 
the developer is to provide evidence of the funding mechanism for the management and maintenance of the 
drainage system. 
 
Typical maintenance requirements for infiltration basins and soakaways are provided below: 
 



 
 

 
 

 



 
 

Foul Flows  
 
Foul flows from the proposed development are to be connected to the private foul drainage system serving 
the ASDA Store following on-site investigations.   
 
Attachments  
 

 Location Plan  
 Development Proposals  
 Existing Site  
 Percolation Testing  
 Welsh Water Sewer Records  
 Proposed Drainage Layout Drawing  
 Typical Drainage Details Drawing and Manhole Schedule 
 Modelled Surface Water Network Simulation Report (Normal Conditions) 
 Modelled Surface Water Network Simulation Report (System Failure) 

 
We trust that the above is acceptable and look forward to hearing from you in due course; however, should 
you have any queries, please do not hesitate to contact me. 
 
Yours Sincerely, 

 

Chris Vose BSc 

Flood Risk and Drainage Solutions Ltd  
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

Location Plan  
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SCHEDULE OF AREAS

Site Boundary (red line) 0.168 H / 0.414 A

Proposed Coffee Drive Thru GIA 167m² / 1800ft²

Drive Thru Parking 16 Spaces (Inc. 1DDA)

GENERAL NOTES

This drawing has been prepared for feasibility purposes only & has been
prepared of Ordnance Survey Data.

Do not scale off this drawing - if dimensions are required contact Jennings
Design Ltd.

Site boundary has been shown for indicative purposes only, overlay of
ownership boundary is to be confirmed upon receipt of title documentation.

CDM 2015 - Designer
There are no unusual hazards or risks on site other than those specified on
the drawing or below;
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SCALE - METRES - 1:100

GENERAL NOTES

1. This plan has been prepared for the submission and approval under
Town and Country Planning only.

2. Fuel installation to be fully compliant with all relevant current Licensing
and Environmental Standard and Regulations.

Any advertisement shown is subject to a separate application.

GENERAL SITE NOTES

BUILDING MATERIALS
Refer to Proposed Building Elevations Sheet.

LANDSCAPING
All denoted landscaped margins will either be seeded / turfed & any planting
will be detailed by specialist

SURFACED MATERIAL
See surfacing key for all relevant surface finishes

CROSSINGS
ENTRANCE/EXIT - Existing entrance/exit crossing to be used with the
installation of appropriate entry / no exit signage.

NOTE - ALL HIGHWAY WORKS ARE SHOWN FOR INDICATIVE PURPOSES
ONLY, DETAILED DESIGN TO BE DONE BY SPECIALIST

FLOODLIGHTS:
5 meter column floodlights (Location shown diagrammatically) to be installed
on site as per specialist design layout, together with any building mounted
bulkhead lights. all lighting to be LED

SURFACE FINISHES:

Denotes selected & approved paving stones for seated
terraced area to the side of the building

Denotes macadam road surfaced areas

Denotes seeded & turfed landscape margin areas to the
site perimeters (any planting to be detailed by specialist)
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Town and Country Planning only.

2. Fuel installation to be fully compliant with all relevant current Licensing
and Environmental Standard and Regulations.

Any advertisement shown is subject to a separate application.
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Parking within red line 69 Spaces

LOCATION PLAN SCALE - 1:2500 @ A1

NORTH

NORTH
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Notes:

Re prod uce d  by pe rm ission of the Ord na nce  Surve y on be ha lf of
HMSO. © Crown copyrig ht a nd  d a taba se  rig ht 2017.

All rig hts re se rve d  .
Ord na nce Surve y Lice nce num be r 100019534

EXACT LOCATIONS OF ALL APPARATUS
TO BE DETERMINED ON SITE.

P rinte d  on:
P rinte d  by:
Ma p sca le :
Ma p Re f: 334001,350731

De nning  Ke lly-Ann 
26 Se p 2019

LEGEND(Representative of most common features)

Private Sewer Transfer

Inspection Chamber
Lateral Drain

Whilst eve ry re a sona ble e ffort ha s be e n ta ke n to corre ctly re cord  the pipe  m a te ria l of DCWW asse ts, 
the re is a  possibility tha t in som e  ca se s pipe  m a te ria l (othe r tha n Asbestos Ce m e nt or P itch Fibre) 
m a y be  found  to be  a sbe stos ce m e nt (AC) or P itch Fibre  (P F) . It is the re fore  a d visa ble  tha t the 
possible prese nce  of AC or P F pipe s be  a nticipa te d  a nd  consid e re d  a s pa rt of a ny risk a sse ssm e nt 
prior to e xca va tion

1:2500

Dŵr Cym ru Cyfyng e d ig  (‘the  Com pa ny’) g ives this inform a tion a s to the position of its und e rg round  a ppa ra tus by wa y of 
g e ne ra l g uid a nce only a nd  on the strict und e rsta nd ing  tha t it is base d  on the best inform a tion ava ila ble  a nd  no wa rra nty as
to its corre ctne ss is re lie d  upon in the eve nt of excava tions or othe r works m a d e  in the vicinity of the  com pa ny’s a ppa ra tus.  
The onus of locating  a ppa ra tus be fore  ca rrying  out a ny excava tions re sts e ntire ly on you. The  inform a tion which is supplie d  
by the Com pa ny, is d one  so in a ccord a nce with statutory re quire m e nts of sections 198 a nd  199 of the  Wate r Ind ustry Act 
1991 which is base d  upon the best Inform a tion ava ila ble  a nd , in pa rticula r, but without pre jud ice to the g e ne ra lity of the
fore g oing , it should  be note d  tha t the re cord s that a re  a va ila ble  to the Com pa ny m a y not d isclose the  existe nce of a wate r 
m a in, se rvice pipe , sewe r, la te ra l d ra in or d isposa l m a in a nd  a ny associa te d  a ppa ra tus la id  be fore  1 Se pte m be r 1989, or, if 
the y d o, the pa rticula rs the re of includ ing  the ir position und e rg round  m a y not be accura te. It m ust be  und e rstood  tha t the
furnishing  of this inform a tion is e ntire ly without pre jud ice to the provision of the  New Roa d s a nd  Stre e t Works Act 1991 a nd  
the  Com pa ny’s rig ht to be com pe nsate d  for a ny d a m a g e  to its a ppa ra tus.
Se rvice pipe s a re  not g e ne ra lly shown but the ir pre se nce should  be a nticipa te d .
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MACADAM SURFACING

LANDSCAPING
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0
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Ø
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:4
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PROPOSED FOUL TO CONNECT
TO FOUL INFRASTRUCTURE SERVING
THE ASDA PETROL FILLING STATION,
BY GRAVITY WHERE POSSIBLE TBC ONSITE

T1
FILTER TRENCH
DEPTH = 0.600m

T2
FILTER TRENCH
DEPTH = 0.804m

T3
INFILTRATION
TRENCH
WIDTH 1.000m
DEPTH = 0.891

SW 1.000 100Ø
1:60 2.6m

SW
 1.001 100Ø 1:60 12.6m

PERMANENT
WETLAND
SIDE SLOPES 1:3
PLANTING TO BE SPECIFIED
BY LANDSCAPE ARCHITECT
37m3
IL 78.122 (BASE OF WETLAND)
DEPTH 0.315m

G

G

IL 78.765

IL 78.765

IL 78.721

IL 78.721

IL 78.509

IL 78.509

IL 78.509

INLET IL 78.437
PRE CAST
HEADWALL
SET STONE SPILL WAY

INFILTRATION BASIN
SIDE SLOPES 1:3
PLANTING
TO BE SPECIFIED BY
LANDSCAPE ARCHITECT
173m3
CL 79.350
IL 78.437 (TOP OF WETLAND)
DEPTH 0.913m

IL 78.509

KERBS WITH
OPEN INLETS

KERBS WITH
OPEN INLETS

SW 1.002 150Ø
1:100 2.2m

7.4m

1.9m

25
m

19
m

INFILTRATION BASIN WITH WETLAND BASE
CL 79.350
IL 78.437 (TOP OF WETLAND)
POND DEPTH 0.315m

IL 78.600

NORTH
SURFACE WATER ATTENUATION

INFILTRATION BASIN WITH WETLAND BASE
TOP AREA = 173m2
BASE ARE =37m2
DEPTH OF BASIN = 0.913m
DEPTH OF POND = 0.345m
SIDE SLOPES 1:3
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PROPOSED FOUL DRAIN

PROPOSED FOUL MANHOLE

KEY

DRY DETENTION BASIN

INFILTRATION TRECH

G PROPOSED SURFACE WATER GULLY

A MINOR AMENDMENTS TO DEVELOPMENT AREA 21/02/20 CV

FOUL

FOUL FLOWS FROM THE PROPOSED DEVELOPMENT TO
BE DIRECTED TO EXISTING ASDA FOUL NETWORK
TO BE CONFIRMED ON-SITE
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Typical Drainage Details Drawing and Manhole Schedule 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Infiltration Basin with
Wetland Base

Detail
Scale 1:10

0.
91

3m

Maximum Water Level = 78.840

0.
31

5m

0.
40

3m

Minimum Water Level = 78.437

Side Slopes 1:3 Side Slopes 1:3

150Ø Inlet Pipe

Impermeable Geo-Membrane
with Sand Blinding

Set Stones Spillway

7.400m

Fr
ee

bo
ar

d
 0

.5
10

m

Safety Bench and Maintenance Access Marginal Bench Aquatic Bench Safety Bench and Maintenance AccessMarginal BenchAquatic BenchOpen Water

NOTE: Planting to be specified by landscape architect

Permeable Geo-Membrain

Concrete Membrane Anchor

Concrete Membrane Anchor

Wetland topsoil depth to be
determined by requirements of
vegetation i.e. 400-450mm for
shrubs/herbiscus. 100-150mm for
grass/wetland seeding.

Bank Top = 79.350

Base of Wetland =78.122

Internal haunching and
bedding to be class 1 mortar

One vertical joint per course to be left to
allow drainage during construction

Class B engineering bricks bedded in class
1 mortar english bond (min. 2 courses max.

4 courses.

150mm min ST4 concrete bed and
surround gen 3 c20 concrete

6mm

10mm

150mm outlet

Fixed chain
stopper

Gully grated to be BS EN 124
class 250.

Ductile iron with captive
hinge size 325 x 312mm clear
opening.
Pedestrian friendly mesh
type gravel to be fitted in
shared access ways.

Gully Dimensions:
A = 750mm B = 375mm

Trapping p.conc gully pot to
BS 5911 PA4-2

B

A

Pre-Cast Concrete
Road Gully

(1:20)

SURFACE WATER/FOUL MANHOLE SCHEDULE
REFERENCE CL IL DEPTH TO IL MANHOLE DIA CHAMBER TYPE COVER TYPE

F1 79.525 78.875 0.650 450 PPIC A15
F2 79.525 78.829 0.696 450 PPIC A15
F3 79.525 78.754 0.771 450 PPIC A15
F4 79.525 78.613 0.912 450 PPIC A15
F5 79.600 78.578 1.022 450 PPIC A15

Decorative stones cobbles
or similar 150mm depth

Type B
10mm-63mm clean agg
depth as drainage layout
drawing 2020-EG09-01

10mm clean pipe bed

150mm 150mm

Typical Filter Drain
Scale 1:10

100mm/150mm Ø
perforated pipe

Permeable geo-textile
filter
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Modelled Surface Water Network Simulation Report (Normal 
Conditions) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ChrisƟan Vose File: WREXHAM SW REV A.pfd
Network: Storm Network
ChrisƟan Vose
05/11/2020

Page 1

Flow+ v10.0 Copyright © 1988-2020 Causeway SoŌware SoluƟons Limited

Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
FSR Region

M5-60 (mm)
RaƟo-R

CV
Time of Entry (mins)

FSR
1
0
England and Wales
17.000
0.300
0.750
4.00

Maximum Time of ConcentraƟon (mins)
Maximum Rainfall (mm/hr)

Minimum Velocity (m/s)
ConnecƟon Type

Minimum Backdrop Height (m)
Preferred Cover Depth (m)

Include Intermediate Ground
Enforce best pracƟce design rules

30.00
150.0
1.00
Level Soĸts
0.200
0.500
✓
x

Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

1.000 2.600 59.1 100 Circular 79.365 78.765 0.500 79.525 78.721 0.704

1.000 T1 1 Manhole Adoptable T2 1 Manhole Adoptable

1.001 12.600 59.4 100 Circular 79.525 78.721 0.704 79.350 78.509 0.741

1.001 T2 1 Manhole Adoptable T3 1 Manhole Adoptable

1.002 2.200 100.0 150 Circular 79.350 78.459 0.741 79.350 78.437 0.763

1.002 T3 1 Manhole Adoptable BASIN 1 Manhole Adoptable

DUMMY 1.000 100.0 150 Circular 79.350 78.437 0.763 79.350 78.427 0.773

DUMMY BASIN 1 Manhole Adoptable DUMMY 1200 Manhole Adoptable

Manhole Schedule

Node CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

T1

T2

T3

BASIN

DUMMY

79.365

79.525

79.350

79.350

79.350

0.600

0.804

0.891

0.913

0.923

1

1

1

1

1200

0
1

0
1

0
1

0
1

1.000
1.000

1.001
1.001

1.002
1.002

DUMMY
DUMMY

78.765
78.721

78.721
78.509

78.459
78.437

78.437
78.427

100
100

100
100

150
150

150
150
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SimulaƟon Seƫngs

Rainfall Methodology
FSR Region

M5-60 (mm)
RaƟo-R

Summer CV
Winter CV

FSR
England and Wales
17.000
0.300
0.750
0.840

Analysis Speed
Skip Steady State

Drain Down Time (mins)
AddiƟonal Storage (m³/ha)

Check Discharge Rate(s)
Check Discharge Volume

Normal
x
240
20.0
x
x

Storm DuraƟons
15
30

60
120

180
240

360
480

600
720

960
1440

2160
2880

4320
5760

7200
8640

10080

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

1
30

100

20
20
20

0
0
0

0
0
0

Node DUMMY Online OriĮce Control

Flap Valve
Replaces Downstream Link

x
✓

Invert Level (m)
Diameter (m)

78.427
0.001

Discharge Coeĸcient 0.600

Node T1 Depth/Area Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

0.01430
0.01430

Safety Factor
Porosity

2.0
0.30

Invert Level (m)
Time to half empty (mins)

78.765
5

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 6.8 6.8 0.600 6.8 6.8

Node T2 Depth/Area Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

0.01430
0.01430

Safety Factor
Porosity

2.0
0.30

Invert Level (m)
Time to half empty (mins)

78.721
3

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 7.6 7.6 0.804 7.6 7.6

Node T3 Depth/Area Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

0.10620
0.10620

Safety Factor
Porosity

2.0
0.30

Invert Level (m)
Time to half empty (mins)

78.459
168

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 38.5 38.5 0.891 38.5 38.5

Node BASIN Depth/Area Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

0.00000
0.10620

Safety Factor
Porosity

2.0
1.00

Invert Level (m)
Time to half empty (mins)

78.350
120
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Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 37.0 0.0 1.000 173.0 173.0
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Results for 1 year +20% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.88%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter T1 10 78.810 0.045 2.5 0.1180 0.0000 OK

15 minute winter T1 1.000 T2 2.5 0.599 0.312 0.0107
15 minute winter T1 InĮltraƟon 0.0

15 minute winter T2 10 78.780 0.059 5.0 0.1617 0.0000 OK

15 minute winter T2 1.001 T3 4.8 1.023 0.611 0.0591
15 minute summer T2 InĮltraƟon 0.0

15 minute winter T3 11 78.565 0.106 13.9 1.3760 0.0000 OK

15 minute winter T3 1.002 BASIN 11.9 0.983 0.672 0.0267
15 minute summer T3 InĮltraƟon 0.6

480 minute winter BASIN 328 78.552 0.115 1.5 10.2265 0.0000 OK

60 minute summer BASIN DUMMY DUMMY 0.6 0.536 0.033 0.0080
480 minute winter BASIN InĮltraƟon 0.4

480 minute winter DUMMY 328 78.552 0.125 0.1 0.1410 0.0000 OK

480 minute winter DUMMY OriĮce 0.0 0.0
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Results for 30 year +20% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.88%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter T1 12 78.971 0.206 6.0 0.5449 0.0000 SURCHARGED

15 minute winter T1 1.000 T2 4.3 0.651 0.550 0.0203
15 minute summer T1 InĮltraƟon 0.0

15 minute winter T2 12 78.952 0.231 9.8 0.6298 0.0000 SURCHARGED

15 minute winter T2 1.001 T3 8.2 1.047 1.037 0.0986
15 minute summer T2 InĮltraƟon 0.0

360 minute winter T3 272 78.749 0.290 5.6 3.7791 0.0000 SURCHARGED

15 minute winter T3 1.002 BASIN 25.5 1.451 1.439 0.0381
15 minute summer T3 InĮltraƟon 0.6

360 minute winter BASIN 272 78.749 0.312 4.4 25.5774 0.0000 SURCHARGED

15 minute winter BASIN DUMMY DUMMY 1.5 0.428 0.086 0.0175
360 minute winter BASIN InĮltraƟon 0.9

360 minute winter DUMMY 272 78.749 0.322 0.1 0.3640 0.0000 OK

360 minute winter DUMMY OriĮce 0.0 0.0
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Results for 100 year +20% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.88%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter T1 12 79.118 0.353 7.7 0.9323 0.0000 FLOOD RISK

15 minute winter T1 1.000 T2 4.7 0.658 0.598 0.0203
15 minute summer T1 InĮltraƟon 0.0

15 minute winter T2 12 79.093 0.371 11.8 1.0134 0.0000 SURCHARGED

15 minute winter T2 1.001 T3 9.5 1.212 1.207 0.0986
15 minute summer T2 InĮltraƟon 0.0

360 minute winter T3 272 78.840 0.381 7.3 4.9671 0.0000 SURCHARGED

15 minute winter T3 1.002 BASIN 31.4 1.785 1.770 0.0387
15 minute summer T3 InĮltraƟon 0.6

360 minute winter BASIN 272 78.840 0.403 5.9 34.4523 0.0000 SURCHARGED

15 minute winter BASIN DUMMY DUMMY 1.7 0.634 0.093 0.0176
360 minute winter BASIN InĮltraƟon 1.2

360 minute winter DUMMY 272 78.840 0.413 0.1 0.4671 0.0000 OK

360 minute winter DUMMY OriĮce 0.0 0.0
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Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
FSR Region

M5-60 (mm)
RaƟo-R

CV
Time of Entry (mins)

FSR
1
0
England and Wales
17.000
0.300
0.750
4.00

Maximum Time of ConcentraƟon (mins)
Maximum Rainfall (mm/hr)

Minimum Velocity (m/s)
ConnecƟon Type

Minimum Backdrop Height (m)
Preferred Cover Depth (m)

Include Intermediate Ground
Enforce best pracƟce design rules

30.00
150.0
1.00
Level Soĸts
0.200
0.500
✓
x

Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

1.000 2.600 59.1 100 Circular 79.365 78.765 0.500 79.525 78.721 0.704

1.000 T1 1 Manhole Adoptable T2 1 Manhole Adoptable

1.001 12.600 59.4 100 Circular 79.525 78.721 0.704 79.350 78.509 0.741

1.001 T2 1 Manhole Adoptable T3 1 Manhole Adoptable

1.002 2.200 100.0 150 Circular 79.350 78.459 0.741 79.350 78.437 0.763

1.002 T3 1 Manhole Adoptable BASIN 1 Manhole Adoptable

DUMMY 1.000 100.0 150 Circular 79.350 78.437 0.763 79.350 78.427 0.773

DUMMY BASIN 1 Manhole Adoptable DUMMY 1200 Manhole Adoptable

Manhole Schedule

Node CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

T1

T2

T3

BASIN

DUMMY

79.365

79.525

79.350

79.350

79.350

0.600

0.804

0.891

0.913

0.923

1

1

1

1

1200

0
1

0
1

0
1

0
1

1.000
1.000

1.001
1.001

1.002
1.002

DUMMY
DUMMY

78.765
78.721

78.721
78.509

78.459
78.437

78.437
78.427

100
100

100
100

150
150

150
150
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SimulaƟon Seƫngs

Rainfall Methodology
FSR Region

M5-60 (mm)
RaƟo-R

Summer CV
Winter CV

FSR
England and Wales
17.000
0.300
0.750
0.840

Analysis Speed
Skip Steady State

Drain Down Time (mins)
AddiƟonal Storage (m³/ha)

Check Discharge Rate(s)
Check Discharge Volume

Normal
x
240
20.0
x
x

Storm DuraƟons
15
30

60
120

180
240

360
480

600
720

960
1440

2160
2880

4320
5760

7200
8640

10080

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

1
30

100

20
20
20

0
0
0

0
0
0

Node DUMMY Online OriĮce Control

Flap Valve
Replaces Downstream Link

x
✓

Invert Level (m)
Diameter (m)

78.427
0.001

Discharge Coeĸcient 0.600

Node T1 Depth/Area Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

0.00715
0.00715

Safety Factor
Porosity

2.0
0.30

Invert Level (m)
Time to half empty (mins)

78.765
5

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 6.8 6.8 0.600 6.8 6.8

Node T2 Depth/Area Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

0.00715
0.00715

Safety Factor
Porosity

2.0
0.30

Invert Level (m)
Time to half empty (mins)

78.721
4

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 7.6 7.6 0.804 7.6 7.6

Node T3 Depth/Area Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

0.05310
0.05310

Safety Factor
Porosity

2.0
0.30

Invert Level (m)
Time to half empty (mins)

78.459

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 38.5 38.5 0.891 38.5 38.5

Node BASIN Depth/Area Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

0.00000
0.05310

Safety Factor
Porosity

2.0
1.00

Invert Level (m)
Time to half empty (mins)

78.350
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Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 37.0 0.0 1.000 173.0 173.0



ChrisƟan Vose File: WREXHAM SW REV A SF.pfd
Network: Storm Network
ChrisƟan Vose
05/11/2020

Page 4

Flow+ v10.0 Copyright © 1988-2020 Causeway SoŌware SoluƟons Limited

Results for 1 year +20% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.92%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter T1 10 78.810 0.045 2.5 0.1182 0.0000 OK

15 minute winter T1 1.000 T2 2.5 0.599 0.313 0.0107
15 minute winter T1 InĮltraƟon 0.0

15 minute winter T2 10 78.780 0.059 5.0 0.1619 0.0000 OK

15 minute winter T2 1.001 T3 4.8 1.023 0.612 0.0593
15 minute summer T2 InĮltraƟon 0.0

720 minute winter T3 510 78.605 0.146 1.6 1.8962 0.0000 OK

15 minute winter T3 1.002 BASIN 12.2 0.989 0.689 0.0272
15 minute summer T3 InĮltraƟon 0.3

720 minute winter BASIN 510 78.605 0.168 1.2 13.8212 0.0000 SURCHARGED

30 minute winter BASIN DUMMY DUMMY 0.6 0.455 0.033 0.0078
720 minute winter BASIN InĮltraƟon 0.3

720 minute winter DUMMY 510 78.605 0.178 0.0 0.2008 0.0000 OK

720 minute winter DUMMY OriĮce 0.0 0.0
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Results for 30 year +20% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.92%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter T1 12 78.973 0.208 6.0 0.5497 0.0000 SURCHARGED

15 minute winter T1 1.000 T2 4.3 0.649 0.550 0.0203
15 minute summer T1 InĮltraƟon 0.0

15 minute winter T2 12 78.954 0.233 9.7 0.6348 0.0000 SURCHARGED

15 minute winter T2 1.001 T3 8.1 1.047 1.037 0.0986
15 minute summer T2 InĮltraƟon 0.0

720 minute winter T3 540 78.820 0.361 3.4 4.7105 0.0000 SURCHARGED

15 minute winter T3 1.002 BASIN 25.8 1.466 1.454 0.0382
15 minute summer T3 InĮltraƟon 0.3

720 minute winter BASIN 540 78.820 0.383 2.7 32.4532 0.0000 SURCHARGED

15 minute winter BASIN DUMMY DUMMY 1.5 0.471 0.082 0.0176
720 minute winter BASIN InĮltraƟon 0.6

720 minute winter DUMMY 540 78.820 0.393 0.0 0.4450 0.0000 OK

720 minute winter DUMMY OriĮce 0.0 0.1
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Results for 100 year +20% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.92%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter T1 12 79.120 0.355 7.7 0.9375 0.0000 FLOOD RISK

15 minute winter T1 1.000 T2 4.7 0.657 0.598 0.0203
15 minute summer T1 InĮltraƟon 0.0

15 minute winter T2 12 79.095 0.374 11.8 1.0190 0.0000 SURCHARGED

15 minute winter T2 1.001 T3 9.5 1.212 1.206 0.0986
15 minute summer T2 InĮltraƟon 0.0

600 minute winter T3 555 78.919 0.460 5.0 5.9892 0.0000 SURCHARGED

15 minute winter T3 1.002 BASIN 31.7 1.799 1.784 0.0387
15 minute summer T3 InĮltraƟon 0.3

600 minute winter BASIN 555 78.919 0.482 4.1 43.0154 0.0000 SURCHARGED

15 minute winter BASIN DUMMY DUMMY 1.7 0.582 0.097 0.0176
600 minute winter BASIN InĮltraƟon 0.7

600 minute winter DUMMY 555 78.919 0.492 0.1 0.5559 0.0000 OK

600 minute winter DUMMY OriĮce 0.0 0.1
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