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1.0 INTRODUCTION 
 
 
 

1.1 General 
 

1.1.1 This report has been prepared on instructions received from CLA Architects. 
 

1.1.2 This report relates to the proposed development for a planning application at Mold 
Road, Wrexham for some new secure units and regular residential properties. 

 
1.1.3   This report sets out the results of a flood consequence  assessment and  

d ra inag e s t ra t egy required by the Local Planning Authority in support of the 
planning application for this development. The assessment has been carried out in 
accordance with the general principals set out in Welsh Assembly Planning Policy 
TAN 15 2013 and the updates of 2015. 

 
1.1.4   This report is prepared solely for the benefit of the Client. This report may not be 

assigned without prior written permission from Clancy Consulting. 
 

1.2 Background Information 
 

1.2.1 In 2004 Planning Policy Wales (PPW) published the Technical Advice Note 15: 
Development and Flood Risk (TAN15) The general approach of PPW, supported by 
the TAN, is to advise caution in respect of new development in areas at high risk of 
flooding by setting out a precautionary framework to guide planning decisions. 

 
            The aim of the precautionary framework is, in order of preference, to: - 
 

 Direct new development away from those areas which are at high risk of 
flooding 

 Where development has to be considered in high risk areas (Zone C) only 
those developments determined by the planning authority to be justified in 
that location will be permitted. A full summary of what TAN 15 requires as 
justification and the acceptability criteria can be found on the following 
webpage http://gov.wales/docs/desh/publications/140109-summary-of-what-
tan15-requires-en.pdf 

 
The operation of the precautionary framework is governed by: -  
 

 A development advice map containing three zones (A, B and C with 
subdivision into C1 & C2) which should be used to trigger the appropriate 
planning testes as set out in sections 6 & 7 and appendix 1 of TAN 15 

 Definitions of vulnerable development and advice on permissible uses in 
relation to the location of development and the consequences of flooding. 

 
1.2.3 The following zones as defined by the TAN15 Section 4 Development Advice Maps 

describe the composition and use of these zones to control and manage 
development.  
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Figure 1 - Zone Description Table (PPW TAN 15) 
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1.2.4    Natural Resources Wales, a body formed by the Welsh Government in April 2013, 
took over the functions previously carried out by the Environment Agency in Wales. 
The Welsh Flood Zones have been produced using a flood model known as JFLOW. 
JFLOW has been used to produce the 1% (1 in 100 year) and the 0.1% (1 in 1000 
year) flood outlines. The Environment Agency acknowledges that the JFLOW method 
is generalised and does not take flood defences into consideration. As such, the flood 
outlines produced by JFLOW can only be taken as a rough guide, showing where 
more detailed flood risk assessments are required. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2 – River Flood Mapping (Natural Resources Wales) 

1.2.5   Natural Resources Wales Flood Risk Map indicated in Figure 2 shows that the site is 
in a very low risk area.  

  
 

 

 

 

Site Location 
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Figure 3 - Development and Flood Risk Advice Map (Natural Resources Wales) 

1.2.6   TAN 15 Development and Flood Risk Advice Map indicated in Figure 3 shows that 
the site is in Zone A.  

 
  

Site Location 
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2.0 STRUCTURE OF THE REPORT 
 
 

 
2.1 The report has been structured to follow the general principles set out in the Planning 

Policy Wales Technical Advice Note 15 (TAN 15 Development and Flood Risk) 
published in July 2004 with updates in January 2015. 

 
2.2 The methodology for this Flood risk and drainage Assessment has comprised a 

desktop study and liaison with the Natural Resources Wales (NRW) and Welsh 
Water developer services. Reference has also been made to relevant plans 
including plans showing the location of local sewers. 

 
2.3 Sources of information 

 
- Flood maps from the NRW published on line 
 
-  Data supplied by the NRW under the Freedom of Information Act 

 
- Wrexham Local Flood Risk Management Strategy 
 
-  British Geological Survey 

 
-  Welsh Water asset plan 

 
-      Welsh Planning Policy TAN 15 

 
-      Geo-Environmental appraisal report (10/1014/001) 
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3.0 SITE DESCRIPTION 
 
 
 

3.1 Location 
 

3.1.1 The site is located as detailed as below.   
 

OS X (Eastings) 331548 

OS Y (Northings) 353820 

Nearest Post Code LL11 4AF 

Lat (WGS84) N53:04:38 (53.077201) 

Long (WGS84) W3:01:24 (-3.023252) 

LR SJ315538 / SJ3154853820 

mX -336546 

mY 6963107 

 
 
 

 

 

 

 

 

 

 

 

 

 

Figure 4 - Site Location Plan (Google Maps) 

3.1.2  The overall site is approximately 22,000m² and comprises of multiple warehouse units. 
 

3.1.3   The existing roof area, car parking and rear paved area are, assumed to be the main 
impermeable areas which are positively drained. There are other small footpaths 
which drain to the soft landscaping. The existing impermeable area is 14,212m² 
which represents approximately 56.9% of the total site area. 

 
 

Site Location 
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3.2 Development Proposals 

 
3.2.1 The proposal is to redevelop part of the site to give a low secure accommodation 

building with adjacent regular residential properties. 
 
3.2.2 The proposal will decrease the impermeable area to 10,031m² which represents 

approximately 40.2% of the total site area, a decrease on the existing 
impermeable area by approximately 16.7%. 

 
 

 

Figure 5 - Proposed GA Plan (CLA Architects)  
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The total proposed areas for the general housing & low-cost unit housing sites shall be as 
follows: 
 
Low secure unit housing: 
 
Roof area: 2500m2 
Hardstanding:6500m2 
Total impermeable area of the site: 8,000m2 
Total area of the site: 12,000m2 
 
General housing site: 
 
Roof area: 1750m2 
Hardstanding:2750m2 
Total impermeable area of the site: 4,500m2 
Total area of the site: 10,000m2 
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4.0 FLOOD POTENTIAL 

 
 
 

4.1 Development Proposal 
 

4.1.1 The proposed development is a residential development and the TAN15 classification of 
this development is Zone A, areas considered to be at little or no risk of fluvial/coastal 
flooding. 

 
4.2 Potential for Flooding 

 
4.2.1  The site is located within 1km of the River Alyn. 

 
4.2.2  There are therefore four potential sources of flooding at the site which will be 

addressed in more detail in this report, i.e. 
 

 (i) From surface water overland flow off site. 

(ii)    From high groundwater levels. 

(iii) From artificial sources such as reservoirs. 

(iv) From the surcharging of drains or sewers on the site. 
 

4.3 Existing Historical Flooding Information 
 

4.3.1   From the data available from Natural Resources Wales, the coloured areas 
indicated on the Historic Flood Map in Figure 6 shows that the area is not known 
to have flooded in the past. The records have come from a number of evidence 
sources including Natural Resources Wales, its predecessors or other risk 
Management Authorities. They may show flooding from rivers, the sea or surface 
water. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
            Figure 6 - Historic Flood Map (Natural Resources Wales) 
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4.4 Flood Risk Probabilities 

 
(i) Flooding from Surface Water – Overland flow 

 
4.4.1 The site is currently partly developed with the existing buildings and car parking 

areas. 
 

4.4.2    There is always a risk that drainage may become blocked during a flood event or 
does not have the capacity to discharge an extreme rainfall event. The building FFL 
has been designed to be slightly raised as compared to the surrounding paved and 
landscaped areas. This shall provide protection to the building from discharge 
through overland flow routes and prevent water ingress. 

 
4.4.3  Du r i n g  extreme rainfall events or due to poor drainage gully maintenance there will 

be times when gully capacity is exceeded which will lead to surface flow within 
the surrounding roads.  Figure 7 shows Natural Resources Wales Surface Water 
Flood Map, this shows minimal surface water flooding near the proposed 
development. 

 
 

(ii) Flooding from Groundwater 
 

4.4.5 The 1: 50,000 British Geological Survey (BGS) scale map for the area indicates 
that the site is underlain by superficial Glaciofluvial Sheet Deposits of sand and 
gravel with solid strata comprising sandstone of the Cefn Rock Sandstone 
Formation. 

  
            There are three historical BGS borehole records located 50m to the west, 50m to 

the south west and 90m to the north. These boreholes identified localised clay to 
a depth of 2.2m underlain by medium dense to dense clayey sand and sandstone 
to 5.2m below ground level. The data available for the borehole records on the 
BGS website states that all of the boreholes did not strike groundwater. 

 
            Clancy Consulting’s Site Investigation team conducted multiple boreholes on the 

proposed site to a depth of 5.45m, of which groundwater was encountered multiple 
times between depths of 0.4m and 2.0m. the depths were generally deeper within 
the centre of the site where some boreholes reached a depth of 5.45m but did not 
encounter any groundwater. Refer to Geo-Environmental appraisal report 
(10/1014/001) for details. 

 
4.4.6 Based upon the desk study evidence above, the risk of flooding due to ground 

water can be considered low for this proposed development. 
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Figure 7:Flooding from surface water (Natural resources Wales) 

Site Location 
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Figure 8:Flooding from Reservoirs
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(iii) Flooding from Artificial Sources - Reservoirs 

 
4.4.7 Artificial sources of flooding are potentially from man-made structures and 

infrastructure. Natural Resources Wales have modelled the potential effect of 
flooding from failures in retaining structures containing reservoirs. Please refer to 
Figure 8 above that indicates that our site has low risk from flooding from 
reservoirs. 

 

4.4.8 It should be noted that reservoir flooding is extremely unlikely to happen. There has 
been no loss of life in the UK from reservoir flooding since 1925. All large reservoirs 
are inspected and supervised by reservoir panel engineers. As the enforcement 
authority for the Reservoirs Act 1975 in Wales, Natural resources Wales ensure that 
reservoirs are inspected regularly and essential safety work is carried out.  The risk 
of flooding from reservoirs at this site is extremely low. 

 
(iv) Flooding from Drainage on site. 

 
4.4.9 Flooding could occur if the on-site drainage system becomes blocked of a rainfall 

event exceeds the design capacity.  Details of the drainage system are discussed 
in Chapter 5. 
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5.0  DRAINAGE 
 
 
5.1 Existing Drainage 
 
5.1.1 The proposal is to further redevelop the site introducing new residential buildings 

including a low security unit. Consequently, there will be an increase in foul water flow 
rates discharged into the existing sewer. This is discussed further in section 7.0 foul 
water strategy. 
 

5.1.2 The GPR survey performed by Dom Latham Ltd indicates that there are separate foul 
and surface water sewers (red arrowed line indicates foul water and blue arrowed line 
indicates the surface water) within the main site with foul water and some surface 
water then being drained together for when passing through the access road (green 
arrowed line indicates combined water).  
 

 
 

              Figure 9:GPR Survey (Dom Latham Ltd) 
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5.1.3 The existing foul water drainage is assumed to be collected on site into a below 
ground piped system and discharged into the Welsh Foul sewer located on Mold road. 
 

5.1.4 It is assumed that part of the surface water on the site currently is being discharged 
through an existing soakaway on site.  
 

5.2 Proposed Drainage 
 
5.2.1 Surface Water Disposal Hierarchy 
 

The disposal of surface water should be considered in the following order of priority; 
 
1. Infiltration into the subsoil via soakaways or permeable paving. 

 
 2.  Discharge to a water course or the sea. 

3.  Discharge to a surface water sewer. 

 4.  Discharge to a combined sewer. 

If it is not possible to discharge to a soakaway, then surface water should be controlled 
with the use of Sustainable Drainage Systems (SuDS) and considered using the 
SuDS Hierarchy. 

5.2.2 SuDS Hierarchy 

 

 

 

  

 

 

 
 
 
 
 

5.2.3 Disposal of Surface Water 

 Infiltration 

From British Geological Survey information, soakaways could be viable within the 
superficial deposits of Glaciofluvial Sheet Deposits (Sand and Gravel). 

Soakaway tests were carried out in the site investigation and the Infiltration rates 
obtained range from 5.8 x 10-6 to 4.5 x 10-7 at 2.0 – 2.1m depth. Soakaways could 
potentially be hence placed in gravel type material 2.0m below made ground.  
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It should also be noted that contamination in the form of hydrocarbons was found in 
some areas of the site. If soakaways are used, it shall be necessary to demonstrate 
that contamination shall not be released to the underlying acquifer.  

There is an existing soakaway installed close to the drainage outfall on site assumed 
installed more than 2.0 m below ground. Further testing shall be undertaken at the 
detailed design phase of the project to establish the operational conditions of this to 
be used in future. 

Based on the available information, soakaways have been designed for this site to 
drain the impermeable roof and hardstanding areas. These have been located in 
multiple locations around the site. Please refer to drainage strategy in Appendix C for 
details. 

Additional geotechnical testing shall be undertaken in the detailed design phase of 
the project to establish infiltration of soil in deeper material. There is made ground 
encountered on this site from 1.0 -2.0 m below ground. Further monitoring is also 
being undertaken to establish the depth of ground water and its effect on the viability 
of soakaways to be designed for the site. 

All measures such as extensive geotechnical contamination testing and ground water 
monitoring shall be undertaken to ascertain the potential of infiltration on the site. 

If the results obtained from all the steps undertaken above reflect poor infiltration 
results on the site, a request for discharge into the public sewer at a controlled flow 
rate shall be made to Welsh water. 

             Water Couse 

There are no watercourses within close vicinity of the site and this would entail 
crossing third party land. 

Surface water Sewer 

There are no existing surface water sewers near the site. 

5.3.3 SuDS Strategy for proposed low secure units & general housing 

 Control at Source 

 One the most effective means of reducing surface water flows and run-off is to control 
the rainfall at source with the use of increased soft landscaping, green roofs and 
permeable paving.  

It is usual practice for all paving to slope away from the building as any surface water 
which is unable to enter the below ground system will then collect on site within paved 
or landscaped areas.   

Any new drainage should be designed in accordance with the building regulations to 
allow for easy access for maintenance and blockage clearance. 
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Any proposed drainage systems should be designed in line with SuDS contained in 
Planning Policy Wales (edition 5, November 2012) and TAN 15. It should be noted 
that any development requiring planning permission will also require a drainage 
approval as described in Flintshire Local Flood Risk Management Strategy section 
7.2.2.9. 

           SuDS strategy 

The impermeable area of the site has been reduced by 16.7% for the proposed 
development and this shall reduce the flow rates and the run-off volumes significantly. 

Green Roofs 

Green roofs have been provided for 300m2 of the roof area which shall act as a 
ecologically sustainable option for provision of SuDS on this site. Provision of a green 
roof proves to be beneficial for the management of shorter more intense storms where 
and results in a slower flow rate of runoff from the roof. 

 

                      Figure 10:Green roof provision on the first floor plan 
 

Ponds/ Basins. 

There is insufficient space on site to provide an open basin/ pond.  
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Swales 

Swales cannot be used as a SuDS solution for this site due to similar reasons for not being 
able to provide an open basin. There is insufficient space on site to provide a swale.  

Soakaways 

For an initial estimate of the space required for a critical event of 1 in 100 years with 
allowance for 30% climate control, the storage calculations carried out in Micro-
drainage based on zero outflow shall be the following 

 Low secure unit (8000m2)- 1000 m3 

 General housing site (4500m2)- 741 m3. 

 Please refer to Appendix B for calculations. 

Soakaway trench and infiltration basins shall be used for the discharge of surface water runoff 
into the insitu soil. A summary of the storage achieved through the provision of the above on 
the low-cost housing and the general housing site is provided below: 

Low secure unit site: 

Infiltration blanket: 

Infiltration basins are rectangular or irregular polygon shaped basins provided in open spaces 
for collection of surface runoff from the structures and hardstanding around it and infiltrating 
it gradually into the ground. Please refer to Appendix A -Drainage strategy layout for the 
locations of the basins on the low-cost housing layout. 

An area of 1800m2 has been allocated for provision of infiltration blanket on the low-cost 
housing site.  An average depth of 0.450m has been designed as per TEDDS calculations 
(attached in Appendix B) and this allows a total of 810m3 of storage. 

The life span of the infiltration blanket may be increased by providing runoff pre-treatment, 
such as a filter strip, gully or sump pit to remove excessive solids. These shall be designed 
in the detailed design phase of the project on provision of more detailed information available 
for infiltration tests at specific areas on the site. 

Infiltration trench: 

Infiltration trenches are narrow excavated strips, filled with soakaway crates or stones 
designed to accept storm water runoff and allow water to exfiltrate into the surrounding soils 
from the bottom and sides of the trench. 

A total of 495m2 of area has been provided for trenches in the back gardens of houses. This 
shall be able to collect runoff from the roofs and the hardstanding around the house to 
dissipate it into the surrounding soil through lateral flow. 

An average depth of 0.650m has been designed as per TEDDS calculations attached in 
appendix B and this allows a total of 321m3 of storage. 
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The total storage area provided using infiltration blanket and trenches is 1131m3. 

 

 

          Figure 11:Soakaway trench 
 

General housing site: 

A total impermeable area of 4500m2 needs to be drained on the general housing site which 
shall require a storage of 741m3 as per calculations performed in Microdrainage. 

Infiltration blanket: 

An area of 1650m2 has been allocated for provision of infiltration basins on the low-cost 
housing site.  An average depth of 0.30m has been designed as per TEDDS calculations 
(attached in Appendix B) and this allows a total of 495m3 of storage. 

Infiltration trench: 

A total of 495m2 of area has been provided for trenches in the back gardens of houses. This 
shall be able to collect runoff from the roofs and the hardstanding around the house to 
dissipate it into the surrounding soil through lateral flow. 

An average depth of 0.500m has been designed as per TEDDS calculations attached in 
Appendix B and this allows a total of 250m3 of storage. 

The total area provided with the use of the infiltration blanket and trenches shall be 745 m3. 
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SuDS TECHNICAL STANDARD REQUIREMENTS 
 

5.1 Peak Flow  

5.1.1 For developments which were previously developed, the peak runoff rate from the 
development to any drain, sewer, or surface water body for the 1 in 1-year rainfall event and 
the 1 in 100-year rainfall event must be as close as reasonably practicable to the greenfield 
runoff rate from the development for the same rainfall event, but should never exceed the rate 
of discharge from the development prior to redevelopment for that event. 

 
5.1.2 Discharge flow rate controls. 

 
Drainage will be designed for all storm events up to and including the 1 in 100-year 
event with a 30% allowance for climate change. This is based on information received 
from local guidance documents on flood risk assessments & drainage strategies by 
the Wales Council. 
 
It is currently assumed that all surface water run off on site shall infiltrate with 
infiltration basins and trenches. Further detailed geotechnical testing shall be 
undertaken on the site in the detailed design phase of the project that shall ascertain 
if infiltration can work on this site. This shall include a review of infiltration rates, 
contamination and ground water levels at each soakaway location.If results do not 
confirm the design of soakaways on site then an application shall be made to Welsh 
water for discharge of run-off intot he public sewer system at a controlled flow rate. 

 
5.2 Volume Control 
 
 Where it is not reasonably practicable to constrain the volume of runoff to any drain, sewer 

or surface water body, the runoff volume must be discharged at a rate that does not 
adversely affect flood risk. 

  
 The current assumption does not allow for any discharge of surface water into the 

public sewer system. 
 
5.3 Flood Consequence within the Development 
 

The drainage system must be designed so that, unless an area is designated to hold and/or 
convey water as part of the design, flooding does not occur on any part of the site for a 1 in 
100-year rainfall event plus climate change.  
The drainage system must be designed so that, unless an area is designated to hold and/or 
convey water as part of the design, flooding does not occur during a 1 in 100-year rainfall 
event in any part of: a building or in any utility plant susceptible to water (e.g. pumping station 
or electricity substation) within the development.  

 The design of the site must ensure that, so far as is reasonably practicable, flows resulting 
from rainfall more than a 1 in 100-year rainfall event are managed in exceedance routes that 
minimise the risks to people and property. 

 
 
           The proposed building floor level has been set above the surrounding ground level to 

ensure that the surface flooding shall not enter the building. Below ground systems 
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have been designed to ensure that 100year + climate change events are retained below 
ground level 

 
 
5.4 Structural Integrity 
 

Components must be designed to ensure structural integrity of the drainage system and any 
adjacent structures or infrastructure under anticipated loading conditions over the design life 
of the development considering the requirement for reasonable levels of maintenance.  
The materials, including products, components, fittings or naturally occurring materials, 
which are specified by the designer, must be of a suitable nature and quality for their 
intended use. 

The detailed design of the system and product selection for the storage and pipe 
solution will be made at the detailed design stage of the project when all the site 
constraints can be considered.  There are numerous products available for storage of 
water below ground and care will be needed to ensure that the right product is chosen 
for the final loading conditions. 

5.5 Designing for Maintenance considerations 
 

Pumping should only be used to facilitate drainage for those parts of the site where it is not 
reasonably practicable to drain water by gravity. 
 
No pumping shall be required for this site since there is no proposal for a basement 
and there is no expected requirement of removal of run-off from a constrained zone. 

 
5.6 Construction 
 

The mode of construction of any communication with an existing sewer or drainage system 
must be such that the making of the communication would not be prejudicial to the structural 
integrity and functionality of the sewerage or drainage system.  
Damage to the drainage system resulting from associated construction activities must be 
minimised and must be rectified before the drainage system is completed. 

An application for connection and discharge into the public sewer system shall be 
made to Welsh water. This shall be required if infiltration results conducted through 
detailed geotechnical testing on site confirm the poor permeability of insitu soils.  
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   6.0 PLANNING POLICY WALES AND LOCAL POLICY 
 

 
 

6.1 Planning Policy Requirements 
 

The proposed less vulnerable development has been classified as being effectively 
within Flood Zone A. 

 
Planning Policy Wales T A N 1 5 considers this area developed and served by 
significant infrastructure, including flood defences. 

 
Tan 15 explains that Zone A is used to indicate that the development can take 
place. 
 

6.2 Residual Risks, Flood Mitigation, Resistance and Resilience of Proposed 
 Building 

 
6.2.1   The site has been shown to be at low to medium risk from all forms of flooding 

but it remains in a residual risk area as flood water could reach the site in the 
event of failure in the flood defences. 

 
6.2.2   A secondary residual risk will be from failure of drainage systems on site.  A detailed 

maintenance strategy and regime should be developed during the detailed design 
stage.   

 
7.0       FOUL WATER STRATEGY 

 
 
    7.1   The information obtained from the Welsh water asset plans confirm that foul sewer 

is routed through a combined sewer network on site along the site access road 
which ties into the Welsh water public sewer on Mold road. 

 
    7.2   The actual daily flow discharged off the site is calculated using population numbers 

and the daily consumption in litres/person/day based on guidelines available in 
Code of practice for flows and loads-4. The total number of people expected on the 
site are 140 nos. The average daily flow is estimated to be 0.5 l/s. 

 
    7.3 A predevelopment enquiry shall be submitted to Welsh water to confirm the 

connection and discharge flow rate. 
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8.0 CONCLUSIONS AND RECOMMENDATIONS 
 
 
 
8.1. This report gives details of the flood consequence assessment, which has been 

carried out for the proposed redevelopment of residential housing and the hospital 
at Mold road in Wrexham. 

 
8.2 This flood consequence assessment report has demonstrated that the site is at low 

risk from all sources including surface water, ground water, and reservoirs. 
 
8.3 The proposed development provides an opportunity to reduce local area flood risk 

by controlling surface water on site.  Following the SuDS and water disposal 
hierarchy it has been determined that surface water shall be discharged using 
infiltration structures on site. The final viability of infiltration shall be ascertained 
through further geotechnical testing on site to be conducted at each proposed 
soakaway location in the detailed design phase of the project.  

 
8.4 If infiltration results, high groundwater table or contamination which cannot be 

remediated is found to be prevalent on site, , a request shall be made to Welsh 
water for discharge into the public sewer on Mold road at a controlled flow rate. 

 
    

 
 
 
 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

 



 

8/1547 
3rd November 2017 

Wrexham 
 

Wrexham - Flood Consequence & Drainage Assessment 
 

 

 

 

 

 

APPENDIX A 

Existing Topographical plans 

Welsh Water asset plans 
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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
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APPENDIX B 

 

Calculations 

  



Low Secure unit housing- Quick storage estimate 

Calculations performed in Microdrainage  

 

 



General Housing-Quick Storage Estimate 

Calculations performed in Microdrainage  

 

 

 



Clancy Consulting Ltd
Queens House,

123-129 Queens Road,

Norwich, NR1 3PL.

Project

Wrexham Mold Road
Job no.

8/1547

Calcs for

Infiltration blanket sizing
Start page no./Revision

 1

Calcs by

JG
Calcs date

30/10/2017
Checked by

GS
Checked date

31/10/2017
Approved by

GS
Approved date

31/10/2017

PLANE INFILTRATION SYSTEM DESIGN

In accordance with CIRIA C753 SUDS
Tedds calculation version 2.0.03

Design rainfall intensity

Location of catchment area; Liverpool

Impermeable area drained to the system; A = 8000.0 m2

Return period; Period = 100 yr

Ratio 60 min to 2 day rainfall of 5 yr return period; r = 0.400

5-year return period rainfall of 60 minutes duration; M5_60min = 19.0 mm

Increase of rainfall intensity due to global warming; pclimate = 30 %

Infiltration blanket details

Base area of blanket; Ab = 900.0 m2

Porosity; n = 0.95

Drainage ratio; R = A / Ab = 8.9

Soil infiltration rate; f = 4.4010-6 m/s

Table equations

Rainfall intensity; i = M100 / D

Minimum depth required (Eq. 25.1); H = D / n  (R  i - f)

Duration, D 
(min)

Growth 
factor Z1

M5 rainfalls 
(mm)

Growth 
factor Z2

100 year 
rainfall, 

M100 (mm)

Intensity, i 
(mm/hr)

Depth (mm)

5; 0.37; 9.2; 1.89; 17.4; 209.29; 162;

10; 0.52; 12.9; 1.96; 25.3; 151.77; 234;

15; 0.63; 15.6; 2.00; 31.2; 124.84; 288;

30; 0.80; 19.8; 2.03; 40.3; 80.51; 368;

60; 1.00; 24.7; 2.01; 49.7; 49.68; 448;

120; 1.21; 29.8; 1.97; 58.8; 29.38; 516;

240; 1.45; 35.7; 1.92; 68.8; 17.19; 577;

360; 1.60; 39.6; 1.89; 75.0; 12.50; 601;

600; 1.79; 44.3; 1.86; 82.2; 8.22; 602;

1440; 2.24; 55.3; 1.77; 98.1; 4.09; 518;

Min depth of blanket req'd; Hmax = 602 mm

Time to empty blanket to half volume - Eq.25.6(1); ts50 = n  Hmax / (2  f) = 18hr 3min 46s

PASS - Infiltration system discharge time less than or equal to 24 hours



Clancy Consulting Ltd
Queens House,

123-129 Queens Road,

Norwich, NR1 3PL.

Project

Wrexham housing
Job no.

8/1547

Calcs for

Soakaway trench sizing
Start page no./Revision

 1

Calcs by

JG
Calcs date

01/11/2017
Checked by

GS
Checked date

02/11/2017
Approved by

GS
Approved date

02/11/2017

SOAKAWAY DESIGN

In accordance with BRE Digest 365 - Soakaway design
Tedds calculation version 2.0.03

Design rainfall intensity

Location of catchment area; Liverpool

Impermeable area drained to the system; A = 630.0 m2

Return period; Period = 100 yr

Ratio 60 min to 2 day rainfall of 5 yr return period; r = 0.400

5-year return period rainfall of 60 minutes duration; M5_60min = 19.0 mm

Increase of rainfall intensity due to global warming; pclimate = 0 %

Soakaway / infiltration trench details

Soakaway type; Rectangular

Minimum depth of pit (below incoming invert); d = 431 mm

Width of pit; w = 5000 mm

Length of pit; l = 100000 mm

Percentage free volume; Vfree = 30 %

Soil infiltration rate; f = 4.4010-6 m/s

Wetted area of pit 50% full; as50 = l  d + w  d = 45283565 mm2

Table equations

Inflow (cl.3.3.1); I = M100  A

Outflow (cl.3.3.2); O = as50  f  D

Storage (cl.3.3.3); S = I - O

Duration, 
D (min)

Growth 
factor Z1

M5 
rainfalls 

(mm)

Growth 
factor Z2

100 year 
rainfall, 
M100 
(mm)

Inflow 
(m3)

Outflow 
(m3)

Storage 
required 

(m3)

5; 0.37; 7.1; 1.84; 13.1; 8.22; 0.06; 8.16

10; 0.52; 9.9; 1.91; 19.0; 11.96; 0.12; 11.84

15; 0.63; 12.0; 1.94; 23.4; 14.73; 0.18; 14.55

30; 0.80; 15.3; 1.99; 30.4; 19.16; 0.36; 18.80

60; 1.00; 19.0; 2.02; 38.4; 24.20; 0.72; 23.49

120; 1.21; 22.9; 2.02; 46.3; 29.15; 1.43; 27.72

240; 1.45; 27.5; 1.99; 54.7; 34.46; 2.87; 31.59

360; 1.60; 30.5; 1.97; 59.9; 37.74; 4.30; 33.43

600; 1.79; 34.1; 1.94; 66.0; 41.59; 7.17; 34.42

1440; 2.24; 42.6; 1.87; 79.6; 50.13; 17.22; 32.91

Required storage volume; Sreq = 34.42 m3

Soakaway storage volume; Sact = l  d  w  Vfree = 64.69 m3

PASS - Soakaway storage volume

Time for emptying soakaway to half volume; ts50 = Sreq  0.5 / (as50  f); = 23hr 59min 35s

PASS - Soakaway discharge time less than or equal to 24 hours
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Drainage Strategy Layout  
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DRAWING NO.                revision
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PROJECT

DRAWING TITLE

T: 0151 207 4371   ●   F: 0151 207 7087
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For Approval
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Preliminary
REVISION DETAILS       date / by

NOTES

MATERIALS PROHIBITED 

C

SCALE                   drawn by      date

All dimensions are to be checked on site. Do not scale from this drawing, work to 

figured dimensions only. Any queries please contact the architects.

This drawing is copyright of Condy and Lofthouse Ltd. and may not be reproduced in 

any way without their specific permission.

a) high alumina cement in the structural elements;

b) wood wool slabs in permanent formwork to concrete;

c) calcium chloride admixtures for use in reinforced concrete;

d) asbestos or asbestos-containing products, as defined in the 'Control of Asbestos at 

Work Regulations, as amended 2006' or any other statutory modification or re-

enactment thereof;

e) any naturally occurring or man made mineral fibres (for example, rock-wool or slag  

wool) with a thickness of 3 microns or less and a length of 200 microns or less, unless 

they are appropriately sealed to prevent migration of fibres;

f) aggregates for use in reinforced concrete which do not comply with:

'BS EN 12620:2002: properties of aggregates used in concrete.

'BS EN 13139:2002: Properties of aggregates used in mortar.

'BS EN 13055 (Parts 1 & 2): properties of lightweight aggregates. 

'Guidance on avoiding alkali-silica reaction and limitations on alkali content in 

BRE Digest 330 (2004)' & 'Concrete Society Technical Report 30 (1999)';

g) lead, lead paint or any other materials containing lead which may be ingested, 

inhaled or absorbed, except where copper alloy fittings also containing lead are 

specifically required in drinking water pipework by any relevant statutory requirement

or where lead flashings or other lead roof coverings are specifically provided for in the 

Contract;

h) urea formaldehyde foam or materials which may release formaldehyde in quantities 

which may be hazardous with reference to the limits set by the Health and Safety 

Executive;

i) calcium silicate bricks or tiles;

j) vermiculite unless it is established as being fibre-free; calcium silicate bricks or tiles;

k) any products containing cadmium referred to in Statutory Instrument 'SI 2006/3311 

Controls on dangerous substances and preparations Regulations 2006'. Reference 

should also be made to 'HSE IDGE391 Cadmium and you';

l) any new timber treated with pentachlorophenol;

m) non galvanised mild steel structural fixings for building elements particularly susceptible 

to erosion;

n) concrete used in circumstances where it is susceptible to alkali/silica reaction;

o) materials containing chlorofluorocarbons (CFC's);

p) solvent based paints except where water based paints are unsuitable for unavailable;

q)  any new materials not in accordance with statutory requirements, British Standards, 

Codes of Practice and good building practice current at the date of incorporation of 

the relevant materials into the Works or the specifications thereof;

Materials prohibited from use, except where used in accordance with 'Good Practice in 

the Selection of Construction Materials (March 2011)' or  unless required by the Contract:

1:500@A1 MP 29-08-2017

KEY - GENERAL
Site boundary (Site Area 6.18 Acres)

2. All entry points off access road to existing
 sites and businesses to be retained

HOUSING KEY

Proposed Building
1 -9 = Houses
A-C = Apartment Blocks

RS Refuse Store

Parking Standard

Disabled Parking

SITE PLAN - AS PROPOSED

KEY - GENERAL

SCHEDULE OF RESIDENTIAL ACCOMMODATION
 ACCOMMODATION

Detached & 
semi detached 
3 - 4 bed 
houses

 TYPE  No. Houses/
Apartments

Provisions
per Unit

 No. provided
(disabled included)

PARKING

 REF

 1 - 9  9  2  18

 A 3 Storey 
apartment block
1 & 2 bed flats

 9  1.5  13

 B 3 Storey 
apartment block
1 & 2 bed flats

 C 3 Storey 
apartment block
1 & 2 bed flats

 9  1.5  14

 9  1.5  14

Total Residential Units  36

Total Parking 59 (includes 7No      
disabled)

2 Storey Low Secure Unit
(with single storey elements) 

KEY - UNITS WITHIN BUILDING

Soft landscaping, trees and grassed areas

Banking

Footpaths & maintenance access tracks

Parking - standard

Parking - disabled

Main entrance
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 1.
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1.

 PROVISIONS  NOTES

 2.

 3.

 4.

14 Bed Assessment Treatment Unit 
arranged as 2No. 7 bed units.

2. 40 Bed Low Secure Accommodation 
arranged as 4No. 10 bed units.

3. Main reception.

4. Clinical and management 
administration units.

5. Resident facilities including cafe,
activity rooms, gym, and sports hall.
Includes external amenity spaces

Standard parking 
spaces

Service entrance

Disabled parking 
spaces

Cycle parking spaces

Motor cycle
parking spaces
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developed by

Highways Designer
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KEY - EXTERNAL AMENITY AREAS
CC Central Landscaped Courtyard

A/HG Amenity/Horticultural Garden

PG Private Resident Garden

AG Amenity Garden (to resident unit day space)

Service entrance

FG First Floor Unit Amenity Garden

PLANNING APPLICATION

Existing level

Proposed level104.30

105.00

Site Plan based on Topographical Survey 
Ref. 9963_T received on 22.06.2017

Refer to Broxap Coventry 
Cantilever cycle shelter 
spec sheet 

Close to main entrance

PRELIMINARY P7

P7

SITE AREAS

1. Low Secure Unit site - 3.94 Acres

2. Housing site - 2.24 Acres

1.P3
Number of car parking spaces reduced2.
Highlighted staircases to LSUs amended3.
First Floor unit amenity gardens extended4.
Secure delivery compound introduced5.
Boundary between sites amended

General notes amended

6.
Hedging to outside of service path omitted7.
Security fencing amended8.

20.09.2017

1.P4 Revision notes added 21.09.2017

1.P5
Building repositioned to suit revised car park2.
Highlighted staircases amended3.
First Floor unit amenity gardens extended4.

04.10.2017

Number of car parking spaces reduced

1.P6

Highlighted staircases amended to suit
larger gardens

2.

Car parking revised3.

3 No. First Floor Unit gardens maximised
in size

12.10.2017

2.
P7

Maintenance access path amended3.
First Floor Unit garden & private garden 
sizes reduced 

4.

Retaining wall introduced

20.10.2017

1. Site levels revised to suit new layout

Jack Cozens
Polygon

Jack Cozens
Polygon

Jack Cozens
Polygon

Jack Cozens
Polygon

Jack Cozens
Polygon

Jack Cozens
Polygon

Jack Cozens
Polygon

Jack Cozens
Polygon

Jack Cozens
Polygon

Jack Cozens
Polygon

Jack Cozens
Polygon

Jack Cozens
Polygon

Jack Cozens
Polygon

Jack Cozens
Polygon

Jack Cozens
Polygon

Jack Cozens
Rectangle

Jack Cozens
Rectangle

Jack Cozens
Arrow

Jack Cozens
Text Box
(165m2)

Jack Cozens
Text Box

Jack Cozens
Arrow

Jack Cozens
Arrow

Jack Cozens
Arrow

Jack Cozens
Arrow

Jack Cozens
Arrow

Jack Cozens
Arrow

Jack Cozens
Arrow

Jack Cozens
Arrow

Jack Cozens
Text Box
(165m2)

Jack Cozens
Text Box
(165m2)

Jack Cozens
PolyLine

Jack Cozens
PolyLine

Jack Cozens
Text Box
EXISTING WELSH WATER FOUL SEWER (INFO RECEIVED FROM WELSH WATER ASSET PLAN.

Jack Cozens
Text Box
EXISTING COMBINED  SEWER  375 DIA (INFO RECEIVED FROM GPR SURVEY. 

Jack Cozens
Rectangle

Jack Cozens
Arrow

Jack Cozens
PolyLine

Jack Cozens
Ellipse

Jack Cozens
PolyLine

Jack Cozens
Ellipse

Jack Cozens
PolyLine

Jack Cozens
Arrow

Jack Cozens
Text Box
NEW FOUL ROUTING 150DIA PIPE

Jack Cozens
Rectangle

Jack Cozens
Text Box
NEW FOUL ROUTING 150DIA PIPE

Jack Cozens
Rectangle

Jack Cozens
Arrow

Jack Cozens
Text Box
(400m2)

Jack Cozens
Arrow

Jack Cozens
Text Box
(350m2)

Jack Cozens
Arrow

Jack Cozens
Text Box
(450m2)

Jack Cozens
Arrow

Jack Cozens
Text Box
(450m2)

Jack Cozens
Arrow

Jack Cozens
Arrow

Jack Cozens
Arrow

Jack Cozens
Text Box
(165m2)

Jack Cozens
Text Box
(165m2)

Jack Cozens
Text Box
(165m2)

Jack Cozens
Text Box
(165m2)

Jack Cozens
Text Box
(600m2)

Jack Cozens
Text Box
(700m2)

Jack Cozens
Text Box
SOAKAWAY TRENCH 
AREA- 495 M2

Jack Cozens
Text Box
INFILTRATION
BLANKET
AREA- 1650M2

Jack Cozens
Text Box
NEW MANHOLE

Jack Cozens
Rectangle

Jack Cozens
Arrow

Jack Cozens
Rectangle

Jack Cozens
Text Box
SURFACE & FOUL WATER STRATEGY FOR LOW SECURE UNIT & GENERAL HOUSING AT MOLD ROAD, WREXHAM-SK001.

Jack Cozens
Arrow

Jack Cozens
Arrow

Jack Cozens
Arrow

Jack Cozens
Arrow

Jack Cozens
Arrow

Jack Cozens
Arrow

Jack Cozens
Arrow

Jack Cozens
Arrow

Jack Cozens
Text Box
EXISTING MANHOLE IL-100.81

Jack Cozens
Rectangle

Jack Cozens
Text Box
(400m2)

Jack Cozens
Text Box
(100m2)

Jack Cozens
Text Box
GENERAL HOUSING-OUTLINE PLANNING APPLICATION


Jack Cozens
Text Box
LOW SECURE UNIT OUTLINE PLANNING APPLICATION


Jack Cozens
Rectangle

Jack Cozens
Text Box
SOAKAWAY TRENCH 
AREA- 495 M2

Jack Cozens
Rectangle

Jack Cozens
Text Box
INFILTRATION
BLANKET
AREA- 1800M2

Jack Cozens
Text Box
TOTAL IMPERMEABLE AREA- 4500 M2


TOTAL AREA OF THE SITE- 10000 M2

Jack Cozens
Text Box
TOTAL IMPERMEABLE AREA- 8000 M2


TOTAL AREA OF THE SITE - 12000 M2



