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1.0 Introduction 

1.1 Project Background 

1.1.1 Cadarn Consulting Engineers Ltd have been appointed by Macbryde Homes Ltd 

to provide a drainage strategy, for both surface water and foul, for the proposed 

second phase to their Cysgod Y Graig residential development located off the 

A547, Dyserth, Rhyl, LL18 6BP (National Grid Reference SJ 05318 79620). 

Refer to the drawing enclosed in Appendix A for the proposed site location 

plan. 

 

1.1.2 Cadarn Consulting Engineers Ltd reserve the right to undertake further 

investigation into the adequacy of the proposed drainage strategy based on 

changes in regulations, if works on site have not commenced within twelve 

months of the issuing of this report. 

 

1.2 Scope of Proposed Drainage Strategy 

1.2.1 This report aims to provide a suitable drainage strategy for the discharge of 

surface water and foul effluent generated by the proposed development. 

 

1.2.2 The purpose of the calculations and accompanying details enclosed within this 

report are to produce a drainage layout that complies with the relevant 

legislation of the Tan 15, CIRIA C753 ‘The SuDS Manual’ and Approved 

Document H of the Building Regulations 2010. 

 

1.3 Proposed Development  

1.3.1 The proposal involves the construction of an additional 31 dwellings to the site, 

which already contains 63 dwellings which are currently being constructed as 

part of the phase 1 works. The second phase of the development is located in 

the adjoining land to the south of the existing site. 
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2.0 Existing Site Baseline 

2.1 Site Boundaries 

2.1.1 The proposed second phase of the development is to be located partly on an 

existing agricultural greenfield site, on the outskirts of the rural village of 

Dyserth and partly on an area of overgrown waste land. The Northern boundary 

of the site is bounded by the first phase of the development which is currently 

being constructed. As the development is on the outskirts of the village the 

western and South-western boundaries are formed by agricultural land, and the 

eastern and South-eastern boundary bounded partly by a play area but mostly 

by residential properties. The boundaries described above are illustrated within 

Figure 1. 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Proposal Site Boundaries 
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2.2 Existing Hydrology 

2.2.1 The site is a steeply sloping site which generally falls towards the eastern 

boundary at a approximate gradient of 1:6. There is a high point at the boundary 

between the existing agricultural greenfield site and the overgrown waste land 

and therefore surface water which lands on the agricultural greenfield site falls 

slightly towards the North, and the overgrown waste land to the South East. The 

location of the high pints and low points are illustrated within Figure 1. 

 

• HP  – 52.320m A.O.D 

• LP1 – 36.280m A.O.D 

• LP2 – 36.000m A.O.D (approx.) 

 

2.2.2 The above existing above ground flood routing is illustrated on the plan 

contained within Appendix B. 

 

2.3 Existing Watercourses 

2.3.1 The Glan Ffyddion is located approx. 55m West of the development at its closest 

running to the rear of Maes Esgob Community Centre. There are no land 

drainage ditches within the curtilage of the site and no evidence of any land 

drainage ditches historically. 

 

2.3.2 The drainage strategy report of phase 1 of the development included an 

assessment into the risk of flooding from the watercourse as a small portion of 

the North Eastern corner adjacent to the A547 and the boundary car park flooded 

during the 1:1000 year return period with an 80% blockage at the culvert passing 

beneath the A547, however this does not need to be assessed within this report 

as no part of the phase 2 development floods during any modelled return period 

with blockages included, a copy of the NRW flood advice map for the area is 

contained within Appendix C. 
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2.4 Existing Nearby Drainage 

2.4.1 The Dwr Cymru / Welsh Water (DCWW) apparatus map contained within 

Appendix D indicates there is a Ø 375mm combined public sewer located 

beneath the site adjacent to the South-eastern boundary running in a North-

easterly direction, before increasing to a Ø 450mm, at the Eastern corner of the 

site, and again to a dual pipe network of Ø 600mm & Ø 225mm adjacent to the 

Eastern boundary running in a northerly direction to the sewerage treatment 

works located on the opposite site of the A547.  

 

2.4.2 In addition to the public sewer network noted above, there is also a proposed 

foul sewer network accommodating the first phase of the development which 

has a an agreement under section 104 of the Waters Industries Act 1991 for the 

adoption of the network by the sewerage undertaker (DCWW), this drainage 

network is illustrated on the proposed section 104 drainage layout for the first 

phase of the development contained within Appendix E.  
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3.0 Design Criteria 

3.1.1 The following design criteria will apply to the surface water run-off and foul 

discharge design for the site: 

 

• Approved Document H, Building Regulations; 

• BRE Digest 365; 

• BS EN 752:2017; 

• CIRIA C753 ‘The SuDS Manual’ 2015; 

• DEFRA / Environment Agency ‘Preliminary Rainfall Runoff 

Management for Developments’ Technical Report; 

• Discharge Units from BS EN 12056: Part 2; 

• Flood & Water Management Act 2010; 

• Highways Act 1991; 

• Institute of Hydrology Report (IHR) 124; 

• Land Drainage Act 1991; 

• Modified Rational Method; 

• Sewers for Adoption 7th Edition; 

• Statutory standards for sustainable drainage systems – designing, 

constructing, operating and maintaining surface water drainage systems 

• Technical Advice Note (TAN) 15: Development and Flood Risk; 

• Wallingford Procedure; 

• Water Industries Act 1991.  
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4.0 Surface Water & Foul Drainage Strategy 

4.1 Guiding Principles 

4.1.1 The disposal of surface water has been designed in strict accordance with the 

provision of TAN 15, the Flood and Water Management Act 2010 and other best 

practice documents, such as CIRIA C753 ‘SuDS Manual’ 2015. 

 

4.2 Method of discharge  

4.2.1 In accordance with the SuDS Manual 2015, surface water should be managed 

and discharged from a new development in line with the following hierarchy: 

 

• Re-use of water; 

• Infiltration into ground; 

• Discharge to a water body; 

• Discharge to a surface water run-off drain; 

• Discharge to a combined surface water run-off and foul drain. 

 

4.2.2 Due to the nature of the development, there is unlikely to be a requirement for 

the re-use of large volumes of grey water within the building and a rainwater 

harvesting system would be unfeasible.  

 

3.1.1 Porosity tests for the first phase of the development were conducted by 

Groundsolve Ltd between the 9th and 11th of October 2017. The report concludes 

that the use of infiltration systems such as soakaways for the disposal of surface 

water run-off generated from the proposed development is suitable. a copy of 

this report is contained within Appendix F. Therefore, all surface water run-off 

for the first phase of the development discharged to ground at the natural 

infiltration rate within individual soakaways for each plot and a separate system 

for the highway network. 

 

3.1.2 Porosity testing for the second phase of the development is yet to be undertaken  

by Cadarn Consulting Engineers, due to the current situation with COVID-19 

this is not possible, to ensure the project can progress the site is deemed to have 

similar ground characteristics as phase 1 of the development, therefore the 

infiltration rate used for the design of the soakaway structures for phase 1 of the 
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development will be used for phase 2 at this preliminary stage. However further 

porosity testing should be conducted on site following the pandemic to confirm 

the assumption; that the infiltration rates of the proposed development are 

similar to those of the first phase of the development.  

 

3.1.3 The infiltration rate to be used for design purposes at this preliminary stage of 

the design is: 1.63 x 10-04 m/s  

 

4.2.3 Based on this, and in order to comply with the above hierarchy, the drainage 

philosophy for the site will focus on attenuating surface water in periods of 

heavy rainfall whilst releasing into the ground at the natural infiltration rate.  

 

4.2 Climate Change 

4.2.1 TAN 15 states that an allowance for climate change should be provided within 

the on-site attenuation, without specifying what allowance should be made. The 

NPPF, which is the English equivalent of TAN 15, does however provide 

guidance derived from DEFRA FCDPAG3 ‘Economic Appraisal 

Supplementary Note to Operating Authorities – Climate Change Impacts’ 

October 2006 (see Table 1). This document considers the effects of climate 

change for different design criteria. 

 

4.2.2 The proposed development will have a design life of 100 years; based on the 

NPPF’s guidance, the development therefore requires an allowance of 30% for 

climate change to be applied to the peak rainfall intensity. 

 

Table 1 – Climate change requirements. 

 

 

 

 

 

 

 

 

 

 

 

  

Parameter 
1990 to 

2025 

2025 to 

2055 

2055 to 

2085 

2085 to 

2115 

Peak Rainfall Intensity +5% +10% +20% +30% 

Peak River Flow +10% +20% 

Offshore Wind Speed +5% +10% 

Extreme Wave Height  +5% +10% 
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5.0 Surface Water Drainage Design 

5.1 Design Philosophy 

5.1.1 Based upon existing site information and the details of the proposed 

development, an assessment of the site run-off has been undertaken utilising the 

‘Flow’ hydraulic modelling package (refer to Appendix G). This has enabled 

the existing and proposed run-off flows to be assessed and quantified, in 

accordance with IHR 124. 

 

5.1.2 The tables below summarise the existing and proposed effective areas with their 

corresponding run-off coefficients, as per the Wallingford procedure, IHR 124 

and the Modified Rational Method. 

 

 Table 2 – Existing and proposed areas. 

Surface Total Area Coefficient Effective Area 

Existing – Grass  9,915.195 m² 0.35 3,470.318m² 

Proposed – Roofs  2,288.367 m² 1.00 2,288.367 m² 

Proposed – External Paths 673.315 m² 1.00 673.315 m² 

Proposed - Highway 1,328.337 m² 0.75 996.253 m² 

Proposed – Private Road 506.737 m² 0.75 380.053 m² 

Proposed – Parking Areas 904.313 m² 0.75 678.235 m² 

Proposed – Grass 4,214.126 m² 0.35 1,474.944 m² 

 

5.1.3  The Areas provided within table 2 are provided on the existing and proposed 

area drawings contained within Appendix H . Reference should be made to the 

attached calculations for run-off volumes (Appendix G), which are summarised 

as follows:  

 

Table 3 – Run-off rates for different return periods. 

Reference 1 in 1 Year 1 in 30 Year 1 in 100 Year 

Existing 1.70 l/s 3.40  l/s 4.10 l/s 

 

5.1.4 As noted in section 4.2 it is proposed to discharge surface water run-off from 

the proposed development into the ground and therefore the surface water run-

off from the site will be significantly reduced.  



 

Cadarn Consulting Engineers Ltd 

 

03920 – Meliden Road, Dyserth - Phase 2  13 | P a g e  

5.2 Method of Storage 

5.2.1 Surface water run-off generated from all proposed hardstanding areas for the 1 

in 100-year return period plus an allowance of 30% for climate change is to be 

provided onsite within below ground soakaway structures. Individual 

soakaways are to be provided for each property (where possible) and separately 

beneath the adopted highway accommodating the surface water run-off from the 

highway itself. The proposed surface water drainage layout illustrating this is 

contained within Appendix I. 

 

5.2.2 There are four different soakaway types which are proposed in order to 

accommodate the proposed plots and highway drainage. The varying in 

soakaway type is as a result of the catchment area, these are summarised within 

the Table 4. 

 

 Table 4 – Soakaway types & catchment areas 

Catchment Area Region Soakaway Type 

0m² – 90m²  A 

90m² – 150m² B 

0m² – 150m² C 

400m² D 

 

5.2.3 The proposed hardstanding areas for each plot and the soakaway type specified 

are summarised within Table 5. 
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Table 5 – Proposed hardstanding areas and soakaway type breakdown. 

Plot 

Number 

Roof 

(m²) 

Parking 

(m²) 

External 

Paths 

(m²) 

Private 

(m²) 

Total 

(m²) 

Soakaway 

Type 

1 48.967 36.625 4.324   89.916 A 

2 39.48 23.237 6.488   69.205 A 

3 41.133 23.247 18.681   83.061 A 

4 & 5 68.607 35.271 47.793   151.671 C 

6 & 7 68.607 35.328 46.882   150.817 C 

8 83.034 31.35 18.819   133.203 B 

9 84.683 27.585 20.729   132.997 B 

10 83.034 26.624 18.819   128.477 B 

11 92.298 26.29 26.124   144.712 C 

12 & 13 190.384 56.095 47.07 105.541 399.09 D 

14 & 15 150.291 54.526 32.17 158.469 395.456 D 

16 83.034 30.093 18.819   131.946 B 

17 84.683 30.011 20.729   135.423 C 

18 98.086 29.996 20.946   149.028 C 

19 92.298 30.975 26.124   149.397 C 

20 84.683 34.096 20.729   139.508 C 

21 98.086 32.997 20.946   152.029 C 

22 92.298 30.692 26.124   149.114 C 

23 98.086 29.997 20.946   149.029 C 

24 92.298 29.697 26.124   148.119 C 

25 98.086 29.909 20.946   148.941 C 

26 77.118 30.555 16.085   123.758 B 

27 73.173 30.835 16.085   120.093 B 

28 47.014 44.972 27.776   119.762 B 

29 41.133 22.152 23.739   87.024 A 

30 41.133 23.04 3.681   67.854 A 

31 41.133 23.04 25.007   89.18 A 

32 41.133 23.04 3.681   67.854 A 

33 47.014 23.038 18.797   88.849 A 
 

5.2.4  The characteristics of the four soakaway types is provided below. 

 

5.2.5 Soakaway Type A 

Geocellular Storage Crates:  2.000m x 1.000m  

Depth:    1.200m  

Storage Requirements: 2.165m³ 

Storage Provided:  2.280 m³ 
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5.2.6 Soakaway Type B 

Geocellular Storage Crates:  2.000m x 2.000m  

Depth:    1.200m  

Storage Requirements: 3.695m³ 

Storage Provided:  4.560 m³ 

 

5.2.7 Soakaway Type C 

Granular Trench:   2.010m x 2.010m  

Integrated Chamber:   1.500m Ø 

Depth:    1.450m  

Storage Requirements: 3.382 m³ 

Storage Provided: 2.447 m³  

 

5.2.8 Due to the location of an existing combined sewer at the rear of plots 12 – 15, 

there is two communal soakaways each accommodating two of the four 

properties and an area of the private access track as indicated within Table 5.  

 

5.2.9 Soakaway Type D 

Granular Trench:   3.350m x 3.350m  

Integrated Chamber:   2.400m Ø 

Depth:    1.600m  

Storage Requirements: 10.127 m³ 

Storage Provided: 10.364 m³  

 

5.2.10  Calculations for each soakaway type are contained within Appendix J. 
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5.3 Drainage System Maintenance 

5.3.1 The SuDS Manual 2015 requires appropriate measures to be in place for the 

maintenance of surface water drainage systems and sustainable drainage 

features. 

 

5.3.2 The maintenance schedule shown in Tables 6 & 7 have been derived in strict 

accordance with the SuDS Manual 2015 and from a risk-assessed approach 

during the design stage. These schedules are not exhaustive and should be 

reassessed at regular intervals to determine if any additional maintenance 

requirements are required to preserve the performance and condition of the site 

drainage system.  

 

 

5.3.3 The surface water drainage system for the highway network is to be adopted 

under section 38 of the Highways Act 1980 and therefore will be maintained by 

the Highway Authority, a maintenance schedule for this network is contained 

within Table 6. 

 

5.3.4 The Chamber soakaways for each individual plot are the responsibility of the 

future homeowner and should be maintained in line with Table 7. 

 

5.3.5 As noted in Section 5.2, there are two communal soakaways located beneath 

the private access road each accommodating two properties and an area of the 

private roads in addition to this there are two additional soakaways 

accommodating other private roads across the site, these are to be offered to a 

management and maintenance company and are to be maintained in line with 

the Table 6. 

 

5.3.6 Provided preventive maintenance measures are undertaken in accordance with 

the frequencies recommended in Table 6 & 7, the need for corrective 

maintenance should rarely arise. 

 

5.3.7 Maintenance activities should be detailed in the Principal Contractor’s Health 

and Safety Plan and Risk Assessments and should be updated on a regular basis 

to ensure the continued performance and long-term condition of the drainage 

system. 
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Table 6 – Operation and maintenance requirements for highway chamber 

soakaways, pipework and Highway gullies. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Maintenance 

Schedule 
Required Action 

Typical 

Frequency 

Regular 

Maintenance 

Inspection for sediments and debris build 

up within base of Soakaway and Highway 

Gullies. 

Annually. 

Occasional 

Maintenance  

Removal of sediments and debris from 

sump within  base of Soakaway and 

Highway Gullies. 

As required based 

upon inspection.  

Remedial 

Actions/  

Corrective 

Maintenance. 

Reconstruct soakaway and/or replace or 

clean void fill if performance deteriorates 

or failure occurs. 

As Required. 

Jetting of pipework to remove silts and 

debris build up from pipework and 

removal of sediments and debris from 

base of soakaway. 

As Required. 

Replacement of clogged geotextile wrap 

around system (Will require 

reconstruction of soakaway). if 

performance deteriorates or failure occurs. 

As Required. 

Monitoring Inspect silt traps in gullies and note rate of 

sediment accumulation. 

3 Monthly in the 

first year and then 

annually. 

Check Soakaway to ensure emptying is 

occurring. 

3 Monthly in the 

first year and then 

annually. 
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Table 6 – Operation and maintenance requirements for private property 

chamber soakaways, pipework and chambers upstream.  

  Maintenance 

Schedule 
Required Action 

Typical 

Frequency 

Regular 

Maintenance 

Inspection for sediments and debris build 

up within base of Soakaway. 

Annually. 

Occasional 

Maintenance  

Removal of sediments and debris from 

sump within  base of Soakaway. 

As required based 

upon inspection.  

Remedial 

Actions/  

Corrective 

Maintenance. 

Reconstruct soakaway and/or replace or 

clean void fill if performance deteriorates 

or failure occurs. 

As Required. 

Jetting of pipework to remove silts and 

debris build up from pipework and 

removal of sediments and debris from 

base of soakaway. 

As Required. 

Replacement of clogged geotextile wrap 

around system (Will require 

reconstruction of soakaway). if 

performance deteriorates or failure occurs. 

As Required. 

Monitoring Inspect silt traps in gullies and note rate of 

sediment accumulation. 

3 Monthly in the 

first year and then 

annually. 

Check Soakaway to ensure emptying is 

occurring. 

3 Monthly in the 

first year and then 

annually. 
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6.0 Foul Drainage Design 

6.1 Method of Discharge 

6.1.1 Design of the foul sewers included within the proposal has been carried out in 

accordance with BS EN 12056 Part 2, Approved Document H of the Building 

Regulations 2010 and other best practice documents, such as the ‘Sewers for 

Adoption’ 7th edition. In accordance with Approved Document H, the preference 

in terms of discharging foul effluent is to discharge into a public foul sewerage 

system. If a connection to the foul drainage network cannot be sought 

consideration should be given to the list below in order of priority; 

 

• Discharge into a public combined sewerage system,  

• Discharge into a private sewerage system,  

• Discharge using treatment plant into an infiltration system,  

• Discharge using treatment plant into a watercourse, and  

 

6.1.2 As stated within Section 2.3 there is an foul sewerage network which is current 

being constructed and adopted under a section 104 the Waters Industries Act 

1991 as part of the first phase of the development. Therefore, it is proposed to 

communicate foul effluent under section 106 of the Waters Industries Act 1991  

for the proposed into this sewerage network. In order to do this a Section 106 

application should be submitted to DCWW as the owner to provide 21 days of 

notice before the connection is made. 

 

6.1.3 The hierarchy outlined in Approved Document H of the Building Regulations 

2010 can therefore be satisfied by connecting into this sewerage system. This 

shall be achieved by conveying the foul arising from the proposed development 

within a Ø 150mm gravity pipe.  

 

6.1.4 In line with Sewers for adoption 7th all Ø 150mm foul pipework should be laid 

at gradients to suit the site’s topography, whilst ensuring that a minimum 

gradient of 1:150 is achieved, and minimum of 1:80 for all 100mm pipework. 

 

 

6.1.5 The design of the foul drainage system, along with the surface water system, for 

the proposed development is illustrated in the drawing enclosed in Appendix I. 
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7.0 Conclusion & Recommendations 

7.1.1 This Drainage Strategy Report provides a suitable drainage strategy for the 

discharge of surface water run-off and foul effluent generated as a result of the 

proposed development. 

 

7.1.2 Surface water run-off from the proposed hardstanding areas will be stored 

within a below ground soakaway structures and will be released into the ground 

at the natural infiltration rate. 

 

7.1.3 All foul generated from the proposed development will discharged directly into 

the proposed public foul drainage network, currently being constructed as part 

of the first phase of the development, via a gravity drainage system. 

 

7.1.4 Further porosity testing should be carried out at the position and depth of the 

proposed soakaways to ensure that the ground conditions are consistent with the 

ground conditions encountered within the first phase of the development. 

 

 

  



 

Cadarn Consulting Engineers Ltd 

 

03920 – Meliden Road, Dyserth - Phase 2  21 | P a g e  

APPENDICES 
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APPENDIX A 

Site Location Plan 
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APPENDIX C 

NRW Flood Advice Map   



Ceir rhestr lawn o delerau ac amondau yn https://naturalresources.wales/rhybuddsafonol neu drwy gysylltu ag 
ymholiada@cyfoethnaturiolcymru.gov.uk.  A full list of terms and condiitions is available from the 
https://naturalresources.wales/StandardNotice or by contacting enquire@naturalresourceswales.gov.uk © Crown copyright and 
database rights 2017 Ordnance Survey 100019741. Geological Mapping: British Geological Survey ©NERC. Centre for Ecology & 
Hydrology © NERC (CEH). Defra and Met Office © Crown copyright. © Cranfield University. © James Hutton Institute. Land & 
Property Services © Crown copyright and database right.
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APPENDIX D 

Dŵr Cymru / Welsh Water Apparatus Map  



Dwr 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 and any onus of locating the apparatus before carrying out any excavations rests entirely on 
you. The information which is supplied hereby the company, is done so in accordance with statutory requirements of sections 198 and 199 f the water 
industry Act 1991 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 disclosure the existence of a drain sewer or disposal main  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 us 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.  

EXACT LOCATION OF
ALL APPARATUS TO
BE DETERMINED ON

SITE

2500

20/04/2020

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 

Reproduced from the Ordnance Survey’s
maps with the permission of the

Controller of Her Majesty’s Stationary
Office. Crown Copyright. Licence No:

WU298565.

Scale:    1:

305338,379434

003920-CCE-V1-XX-301093-C-5030-0001-S1-P01 - Dwr Cymru Welsh Water Apparatus

Maps
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APPENDIX E 

PHASE 1 – Section 104 Drainage Layout   
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APPENDIX F 

Groundsolve Ltd Porosity Report 

The Groundsolve site investigation and porosity report has not been included due to 

the file size however this is available upon request.  
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APPENDIX G 

‘Causeway Flow’ Hydraulic Modelling Output 
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APPENDIX H 

Existing & Proposed Site Area Layout 
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APPENDIX J 

Proposed Soakaway Calculations 
 


