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Appendix 1 – Topographical Survey  
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Appendix 2 – Borehole Logs  
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Appendix 3 – Welsh Water Sewer Asset Plans  
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EXACT LOCATIONS OF ALL APPARATUS
TO BE DETERMINED ON SITE.

Printed on:
Printed by:
Map scale:
Map Ref: 345389,339879

John Emma 
19 Jul 2019

LEGEND(Representative of most common features)

Private Sewer Transfer

Inspection Chamber

Lateral Drain

Whilst every reasonable effort has been taken to correctly record the pipe material of DCWW assets, 
there is a possibility that in some cases pipe material (other than Asbestos Cement or Pitch Fibre) 
may be found to be asbestos cement (AC) or Pitch Fibre (PF) . It is therefore advisable that the 
possible presence of AC or PF pipes be anticipated and considered as part of any risk assessment 
prior to excavation

1:2500

Dŵr Cymru Cyfyngedig (‘the Company’) gives this information as to the position of its underground apparatus by way of 
general guidance only and on the strict understanding that it is based on the best information available and no warranty as
to its correctness is relied upon in the event of excavations or other works made in the vicinity of the company’s apparatus.  
The onus of locating apparatus before carrying out any excavations rests entirely on you. The information which is supplied 
by the Company, is done so in accordance with statutory requirements of sections 198 and 199 of the Water Industry Act 
1991 which is based upon the best Information available and, in particular, but without prejudice to the generality of the
foregoing, it should be noted that the records that are available to the Company may not disclose the existence of a water 
main, service pipe, sewer, lateral drain or disposal main and any associated apparatus laid before 1 September 1989, or, if 
they do, the particulars thereof including their position underground may not be accurate. It must be understood that the
furnishing of this information is entirely without prejudice to the provision of the New Roads and Street Works Act 1991 and 
the Company’s right to be compensated for any damage to its apparatus.

Service pipes are not generally shown but their presence should be anticipated.
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Appendix 4 – HR Wallingford Calculations  

 



This report was produced using the greenfield runoff tool developed by HR Wallingford and available at www.uksuds.com. The use of this tool is subject to the UK SuDS terms and conditions and licence agreement, which can both be 
found at http://uksuds.com/terms-and-conditions.htm. The outputs from this tool have been used to estimate storage volume requirements. The use of these results is the responsibility of the users of this tool. No liability will be accepted 
by HR Wallingford, the Environment Agency, CEH, Hydrosolutions or any other organisation for use of this data in the design or operational characteristics of any drainage scheme.

Greenfield runoff  
estimation for sites

www.uksuds.com │ Greenfield runoff tool

This is an estimation of the greenfield runoff rate limits that are needed to meet normal 
best practice criteria in line with Environment Agency guidance “Preliminary rainfall runoff 
management for developments”, W5-074/A/TR1/1 rev. E (2012) and the SuDS Manual, 
C753 (Ciria, 2015). This information on greenfield runoff rates may be the basis for setting 
consents for the drainage of surface water runoff from sites.

Site name:

Calculated by:

Latitude:

Longitude:

Reference:

Date:

Site coordinates

Site location:

Site characteristics
Total site area (ha)

Methodology
Qmed estimation method

BFI and SPR  
estimation method

HOST class
BFI / BFIHOST
Qmed (l/s)
Qbar / Qmed  
Conversion Factor

Hydrological characteristics Default Edited

SAAR (mm)
Hydrological region 
Growth curve factor: 1 year 
Growth curve factor: 30 year 
Growth curve factor: 100 year 

Greenfield runoff rates Default Edited

Qbar (l/s)
1 in 1 year (l/s)
1 in 30 years (l/s)
1 in 100 years (l/s)

Methodology FEH Statistical

Notes:
(1) Is QBAR < 2.0 l/s/ha?

(2) Are flow rates < 5.0 l/s?

(3) Is SPR/SPRHOST ≤ 0.3?

NaN

1.78

2.09

0.88 0.88

Lower consent flow rates may be set in which case blockage

9

0.3

2019-08-20 13:20

Hanmer

5.0l/s if blockage from vegetation and other materials is possible.

2.81384° W

0.84

Specify BFI manually

Hanmer Arms

0.96NaN

NaN

52.95379° N

703703

NaN

N/A

work must be addressed by using appropriate drainage elements.

NaN

2.18

9

1.08

2.18

1.7

Calculate from BFI and SAAR

0.500

1.78

Where flow rates are less than 5.0 l/s consents are usually set at
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Appendix 5 – PDS Flow Calculations  



Enzygo Limited File: Qbar Basin.pfd
Network: Storm Network
Charlie Hague
20/08/2019

Page 1

Flow+ v9.0 Copyright © 1988-2019 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
2
0
England and Wales

0.750

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
50.0
1.00
Level Soĸts
0.200
1.200
✓
✓

Nodes

Name Area
(ha)

Cover
Level
(m)

Diameter
(mm)

Depth
(m)

1 0.300 100.000 1200 1.800

SimulaƟon Seƫngs

Rainfall Methodology
Summer CV

Winter CV

FEH-13
0.750
0.840

Analysis Speed
Skip Steady State

Drain Down Time (mins)

Normal
x
240

AddiƟonal Storage (m³/ha)
Check Discharge Rate(s)

Check Discharge Volume

20.0
x
x

Storm DuraƟons
15 30 60 120 180 240 360 480 600 720 960 1440

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

2
100

0
40

0
0

0
0

Node 1 Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

Invert Level (m)
Design Depth (m)
Design Flow (l/s)

x
✓
98.200
1.500
5.0

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0098-5000-1500-5000
0.150
1200

Node 1 Depth/Area Storage Structure

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

0.00000
0.00000

Safety Factor
Porosity

2.0
1.00

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

98.200

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 120.0 0.0 1.500 120.0 0.0 1.501 0.0 0.0



Enzygo Limited File: Qbar Basin.pfd
Network: Storm Network
Charlie Hague
20/08/2019

Page 2

Flow+ v9.0 Copyright © 1988-2019 Causeway SoŌware SoluƟons Limited

Results for 2 year CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link Ouƞlow
(l/s)

Discharge
Vol (m³)

120 minute winter 1 90 98.395 0.195 13.8 24.2768 0.0000 OK

120 minute winter 1 Hydro-Brake® 4.4 37.7



Enzygo Limited File: Qbar Basin.pfd
Network: Storm Network
Charlie Hague
20/08/2019

Page 3

Flow+ v9.0 Copyright © 1988-2019 Causeway SoŌware SoluƟons Limited

Results for 100 year +40% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link Ouƞlow
(l/s)

Discharge
Vol (m³)

180 minute winter 1 180 99.698 1.498 52.9 186.4697 0.0000 OK

180 minute winter 1 Hydro-Brake® 5.0 107.7
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Appendix 6 – Wrexham Borough Council Correspondence 

 

 

 

 

 

 

 

 

 

 

  





1

Eric O'Connor

From: Carole Wright <Carole.Wright@wrexham.gov.uk>

Sent: 05 August 2019 09:17

To: Eric O'Connor

Subject: RE: FCA Consultation

Attachments: FCA Request for land N of The Hanmer Arms.pdf; Management of Surface Water 

Generated from New Dev_E_03 19.pdf

Dear Mr O’Conner 

 

Please accept my apologies for the delay in responding to your request.  I have attached a constraints map that 

indicates areas at risk of flooding in relation to your site. 

 

• Can you confirm the flood zone within the site? See attached map 

• Do you hold / have any information relating to the unnamed land drain? We have no additional drainage 

information other than supplied by NRW 

• Do you have any records of historic flooding events on this site, either from fluvial sources and other sources 

(i.e. surface water, sewers, groundwater, reservoir etc.)? If you are aware of historical flooding at the site, can 

you please provide us with details of these historical flood events where it is available, including flood levels, 

estimated return periods, photographs, and other such data as may be relevant to our study? The nearest 

recorded flood incident was in June 19 for a blocked gulley (records from 09 – present) 250m South of the site

• Do you have any information on drainage within the site and in the local area, including any known drainage 

problems on site and in the local area? We have no additional drainage information 

• The proposal is for a development of a greenfield Site, please could you indicate the maximum allowable 

discharge rate, and any requirements for betterment when discharging to watercourse as well as all other 

relevant drainage requirements. Please see attached guidance 

• Please can you also indicate to us whether you are aware of any relevant environmentally sensitive receptors 

(such as aquatic wildlife in receiving watercourses, etc.) in the area around the site that we should be aware 

of when preparing this Flood Consequence Assessment? Please contact Ecology Department for this 

information 

• As required by the Building Regulations, we will need to consider discharge of surface water from the site to 

soakaway / infiltration as a first option. We would be grateful if you could provide us with any information 

that you have that may assist in our assessment of this option, such as details of sensitive aquifers in the area, 

known contamination issues, etc. We have no contamination data.  Please contact the Planning Department 

for this information 

• Do you have any information of any surface water flooding within the Site or its immediate vicinity? There 

are no recorded issues of surface water flooding within 250m of the site 

• Do you have any information on highway drainage, including asset plans and drainage capacity?  We have 

no other drainage details other than supplied by Welsh Water.  

 

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

 

Kind regards 

Carole Wright 
 
Carole Wright - BA MBCS 

Swyddog Technegol Cefnogi Llifogydd - Technical Flood Support Officer - 
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