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 Introduction 

 This technical note has been prepared in response to comments raised by the Lead Local Flood Authority 

(LLFA) Ref. M2301711OUT - LLFA drainage strategy comments, dated February 2024 for the proposed 

development at Berrow Green, Martley. The full list of LLFA comments are provided in Appendix A for reference 

and Link’s responses to each comment are provided in Section 2 of this report. This report should be read in 

conjunction with the previously submitted Flood Risk Assessment (FRA) Ref. BGM-LE-GEN-XX-RP-CE-FRA01-

P1-Flood Risk Assessment. 

 Responses to LLFA Comments 

 LLFA Comment: “Drainage Hierarchy - Discharging surface water from the site has been considered in 

accordance with the drainage hierarchy. In accordance with the drainage hierarchy and Box 1.2 of the Ciria 

SuDS manual (C753), rainwater harvesting should be the first means of surface water discharge which is 

entirely appropriate for this development type with the use of water butts. Please include water butts in further 

plans. Infiltration testing at the BRE 365 standard has not been proposed and will need to be conducted to 

confirm if infiltration SuDS are unfeasible as a surface water discharge method. If tests find infiltration to be 

feasible, surface water discharge via infiltration SuDS will be expected within the drainage network. There is an 

existing open watercourse (ditch) parallel to the eastern boundary, current proposals are to discharge surface 

water to this ditch. The ditch doesn’t appear to lead anywhere and may not be suitable for an outfall. Further 

details need to be submitted clarifying the condition, ownership and where the ditch leads to. If the ditch leads 

to a culverted watercourse or drain, the condition of the pipework and able capacity will need to be confirmed 

along with any remedial works needed.” 

Link Response: Acknowledged, following confirmation of a finalised site layout at detailed design stage, 

rainwater harvesting in the form of water butts can be proposed throughout the development. However, it 
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should be noted that rainwater harvesting such as water butts will be insufficient for the discharge of surface 

water from the site and therefore another primary form of discharge is needed in keeping with the Drainage 

Hierarchy.  

The need for infiltration testing to BRE 365 is acknowledged to determine its viability within this development. 

However, given that the drainage strategy proposed is in support of an Outline Planning Application, it is 

recommended that appropriate infiltration testing is to be conducted at detailed design stage following any 

grant of outline planning in accordance with a suitably worded planning condition relating to infiltration testing 

to BRE 365. Should infiltration testing be proven to be viable or partially viable within the site, then the drainage 

strategy can be augmented at detailed design stage to take advantage of this for a surface water outfall.  

Regarding the existing ditch on the eastern boundary, it is also recommended that condition testing of the 

watercourse is to be carried out at detailed design stage following any grant of outline planning. However, it 

should be noted that the proposed drainage strategy offers a significant betterment on the existing drainage 

mechanism. Figure 2 in the accompanying FRA demonstrates how the existing site drains via the topography 

into the eastern ditch, hence the surface water strategy for the development replicates the existing drainage 

mechanism by discharging into this watercourse. Furthermore, a betterment is provided as the strategy 

restricts flows for all storm events up to and including the 1 in 100 year event (with climate change allowance) 

to the greenfield flow for the entire developable area, which was found to be 4.75l/s (see rationale for greenfield 

flow in Section 2.2). This betterment can be seen in Table 4 of the accompanying FRA which outlines the 

reduction in flow rates between the existing and proposed situations. 

 

 LLFA Comment: “Calculations - The greenfield runoff rate (Qbar) has been calculated at 4.3l/s for the site and 

the proposed discharge rate is 4.75l/s up to the 1:100-year return period (1% AEP) + 40% climate change 

(CC) uplift. Why is the proposed discharge rate higher than Qbar, please justify this. The total attenuation 

storage proposed for the impermeable area is 1,486m3 up to the 1%AEP + 40% CC. There are no drainage 

calculations in the appendix to review.” 

Link Response: Please refer to the calculation extract Ref. BGM-LE-GEN-XX-CAL-CE-002 - Greenfield Runoff 

Rates Calculations in Appendix D of the FRA, which is repeated in Appendix B of this note. The Qbar for the 

total area within the redline boundary was found to be 7l/s however, not all of this area is to be developed. As 

outlined in Section 4.3.5 of the FRA, the flow rate restriction of 4.75l/s is based on the total impermeable 

catchment discharging into the watercourse, which is determined from the ratio of the impermeable area to the 

total site area within the redline boundary. Full drainage calculations were included in Appendix D of the 

accompanying FRA and are repeated in Appendix B of this note for reference. 
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 LLFA Comment: “SuDS Design - The site will be split into two catchments, each draining via pipework to two 

separate attenuation ponds. The ponds are appreciated as above ground SuDS are favoured by the LLFA. 

Please could detailed drainage designs show the permanently wetted pond area and include a staged base, 

shelves, and informal design to adhere to the SuDS objectives. Where water volume considerations reduce 

flood risk, water quality is restored, and biodiversity and amenity value are enhanced. These objectives can be 

achieved through a SuDS design distributed around the entire site, where interception and storage are as close 

to the source of rainfall as possible and conveyance with treatment is above ground before entering the pond. 

The LLFA prefers two stages of treatment in the SuDS train, please consider the addition of further SuDS. 

SWDP 29-B. states “Lack of space, prohibitive costs, inadequate infiltration and land contamination will not be 

accepted as reasons for not including SuDS. Given the wide range of SuDS techniques available, there is a 

sustainable drainage solution to suit all sites.”” 

Link Response: It should be noted that the two basins proposed for the development are to be detention basins 

with no permanent water level, as opposed to ponds/wetlands with a permanent water level. Therefore, details 

of wetted area, staged base, shelves, and informal area are not applicable to this development.  

The recommendation for inclusion of additional SuDS features is acknowledged. However, it can be considered 

that the four pillars of SuDS design have been achieved in the current design through quantity control of water 

volume, quality control through sufficient treatment provided by the detention basins (see Section 2.4 below), 

and biodiversity and amenity value provided by the two detention basins. Furthermore, as per Section 4 in the 

FRA, every opportunity to include SuDS features within the development has been taken given the information 

available at Outline Planning Stage. Once additional information on infiltration capabilities (see Section 2.1) 

and a finalised site layout is made available at detailed design stage, the inclusion of additional SuDS features 

around the development can be considered which will further enhance the current design. 

 

 LLFA Comment: “Water Treatment - A water treatment appraisal in line with the Ciria simple index approach 

will need to be completed and show the mitigation of all pollution hazards on site.” 

Link Response: As per Table 26.2 in CIRIA 753 The SuDS Manual, the site is classed as having individual 

property driveways and low traffic roads and therefore is considered a site with a ‘Low’ Pollution Hazard Level. 

The corresponding pollution indices for this hazard level for the three main sources of pollution are provided 

below in Table 1. 

Table 26.3 in CIRIA 753 provides mitigation indices for various SuDS features against the three main 

sources of pollution. The corresponding mitigation indices for detention basins for each of the sources of 

pollution are provided below in Table 2. 
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Pollution 
Hazard Level 

Total Suspended 
Solids (TSS) 

Metals Hydrocarbons 

Low 0.5 0.4 0.4 

Table 1 – Pollution Hazard Level and Indices 

 

SuDS 
Total Suspended 

Solids (TSS) 
Metals Hydrocarbons 

Detention Basin 0.5 0.5 0.6 

Table 2 – SuDS Features and Mitigation Indices 

This demonstrates that the two proposed detention basins are sufficient for mitigating against potential 

sources of pollution on site as the mitigation index for each source of pollution is greater than or equal to 

the corresponding pollution index. As above, the inclusion of additional SuDS features on the site at 

detailed design stage is welcomed and will help to enhance the pollution treatment currently proposed. 

 

 LLFA Comment: “Exceedance Flow Route - Exceedance flow route drawings are not within the appendix as 

stated. An exceedance flow route drawing, demonstrating site wide flows will not be directed to properties or 

private land and will be directed to roads and areas of POS will need to be submitted in further plans.” 

Link Response: Please refer to Appendix C which includes an exceedance flow plan (Ref. BGM-LE-GEN-XX-

DR-CE-002) for the development. This demonstrates that flows generated by an exceedance flood event will 

be directed through the proposed highways away from properties and private land towards the existing ditch 

and proposed detention basins, thus ensuring that the site is suitably mitigated against exceedance flows. 

 

 LLFA Comment: “Maintenance - SuDS maintenance details are satisfactory in principle. A detailed 

maintenance plan including a schedule for all drainage assets, who will provide the maintenance and how the 

maintenance of drainage assets in private ownership will be communicated to private landowners, will need to 

be submitted in further plans.” 

Link Response: Acknowledged, as noted in Section 5.3 of the FRA, the maintenance regimes detailed are initial 

recommendations and shall be tailored to suit the final drainage strategy at detailed design stage. It is 

recommended that a suitably worded planning condition is specified following any grant of planning permission 

requiring full details of drainage maintenance to be provided. 

 

 Conclusion   
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 The proposals submitted within this technical note address all LLFA comments and are in full accordance with 

national and local policies, as well as LLFA design guides. The proposals offer a strategy that is suitable for the 

proposed application. Should further detailed information be required this can be provided as part of suitable 

planning condition. 
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⚫ llfaconsultee@worcestershire.gov.uk ⚫ www.worcestershire.gov.uk/flooding 

Lead Local Flood Authority Response in respect of M/23/01711/OUT - 

Outline planning permission for up to 55 dwellings (with means of access 

to the site be considered at this stage and all other matters reserved) at 

Land At (Os 7500 5952), Berrow Green Road, Martley 

 

Statutory obligations 
 
These comments represent those of Worcestershire County Council as the Lead 
Local Flood Authority (as determined by the Flood and Water Management Act 2010) 
and are officer comments only. 
 
The LLFA have reviewed the submitted information relating to surface water drainage 
only; South Worcestershire Land Drainage Partnership will provide comments in 
relation to flood risk. 
 

Introduction 
 
This application is for the development of 55 dwellings and associated infrastructure 
on 3.86ha of predeveloped greenfield land. The total proposed impermeable area is 
1.49ha.  
 

Drainage hierarchy 
 

Discharging surface water from the site has been considered in accordance with the 
drainage hierarchy. In accordance with the drainage hierarchy and Box 1.2 of the Ciria 
SuDS manual (C753), rainwater harvesting should be the first means of surface water 
discharge which is entirely appropriate for this development type with the use of water 
butts. Please include water butts in further plans. Infiltration testing at the BRE 365 
standard has not been proposed and will need to be conducted to confirm if infiltration 
SuDS are unfeasible as a surface water discharge method. If tests find infiltration to 
be feasible, surface water discharge via infiltration SuDS will be expected within the 
drainage network. There is an existing open watercourse (ditch) parallel to the eastern 
boundary, current proposals are to discharge surface water to this ditch. The ditch 
doesn’t appear to lead anywhere and may not be suitable for an outfall. Further details 
need to be submitted clarifying the condition, ownership and where the ditch leads to. 
If the ditch leads to a culverted watercourse or drain, the condition of the pipework 
and able capacity will need to be confirmed along with any remedial works needed.  
 

Calculations 
 

The greenfield runoff rate (Qbar) has been calculated at 4.3l/s for the site and the 
proposed discharge rate is 4.75l/s up to the 1:100-year return period (1% AEP) + 40% 
climate change (CC) uplift. Why is the proposed discharge rate higher than Qbar, 
please justify this. The total attenuation storage proposed for the impermeable area 

North 
Worcestershire 

Water Management 
On behalf of the 

LLFA 
 
 

 



 

is 1,486m3 up to the 1%AEP + 40% CC. There are no drainage calculations in the 
appendix to review. 
 

SuDS design 
 

The site will be split into two catchments, each draining via pipework to two separate 
attenuation ponds. The ponds are appreciated as above ground SuDS are favoured 
by the LLFA. Please could detailed drainage designs show the permanently wetted 
pond area and include a staged base, shelves, and informal design to adhere to the 
SuDS objectives. Where water volume considerations reduce flood risk, water quality 
is restored, and biodiversity and amenity value are enhanced. These objectives can 
be achieved through a SuDS design distributed around the entire site, where 
interception and storage are as close to the source of rainfall as possible and 
conveyance with treatment is above ground before entering the pond. The LLFA 
prefers two stages of treatment in the SuDS train, please consider the addition of 
further SuDS. SWDP 29-B. states “Lack of space, prohibitive costs, inadequate 
infiltration and land contamination will not be accepted as reasons for not including 
SuDS. Given the wide range of SuDS techniques available, there is a sustainable 
drainage solution to suit all sites.” 
 

Water treatment 
 

A water treatment appraisal in line with the Ciria simple index approach will need to 
be completed and show the mitigation of all pollution hazards on site. 
 

Exceedance flow route 
 
Exceedance flow route drawings are not within the appendix as stated. An 
exceedance flow route drawing, demonstrating site wide flows will not be directed to 
properties or private land and will be directed to roads and areas of POS will need to 
be submitted in further plans. 
 

Maintenance 
 
SuDS maintenance details are satisfactory in principle. A detailed maintenance plan 
including a schedule for all drainage assets, who will provide the maintenance and 
how the maintenance of drainage assets in private ownership will be communicated 
to private landowners, will need to be submitted in further plans.  

 

Conclusion 

 
It is not known if the site will be suitable for infiltration SuDS and the only other way 
to drain the site is to a roadside ditch which appears to be disconnected from other 
watercourses. The flow route of the ditch, if any, and capacity need to be confirmed 
before any conditions or approval can be recommended. This is to ensure there is a 



 

viable method for draining the site. All appendices are missing from the FRA/DS, 
please can these be amended. I would like to place a holding objection until the details 
requested have been submitted and approved by the LPA.  
 
Jason Trueman 
For the Lead Local Flood Authority 
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APPENDIX B – Supporting 

Calculations 
 

B1. BGM-LE-GEN-XX-CAL-CE-001 - Drainage Simulation Analysis Results 
 
B2. BGM-LE-GEN-XX-CAL-CE-002 - Greenfield Runoff Rates Calculations 

 
 
 
 
 
 
 
 
 
 















































Link Engineering Page 1
Lombard House
145 Great Charles Street
Birmingham, B3 3LP
Date 19/07/2023 12:13 Designed by Link Engineering
File Checked by
Innovyze Source Control 2020.1.3

ICP SUDS Mean Annual Flood

©1982-2020 Innovyze

Input

Return Period (years) 100 SAAR (mm) 700 Urban 0.000
Area (ha) 3.859 Soil 0.300 Region Number Region 4

Results l/s
QBAR Rural 7.0
QBAR Urban 7.0

Q100 years 18.1

Q1 year 5.8
Q30 years 13.8

Q100 years 18.1
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APPENDIX C – Exceedance 

Flow Plan 
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KEY

PROPOSED STORM SEWER

PROPOSED STORM MANHOLE

HW2 PROPOSED HEADWALL

EXISTING SURFACE WATER
DITCH

DIRECTION OF FLOOD
EXCEEDANCE ROUTES

- INITIAL ISSUE. 07.03.24 WJT

5. PAVEMENT SURFACING AND FOUNDATIONS SHALL BE
DESIGNED IN ACCORDANCE WITH THE DEPARTMENT
FOR TRANSPORT'S DESIGN MANUAL FOR ROADS AND
BRIDGES AND SHALL COMPLY WITH THE ADOPTING
LOCAL HIGHWAY AUTHORITY'S DESIGN GUIDANCES
WHERE APPLICABLE, FOLLOWING A FULL SITE
INVESTIGATION TO ESTABLISH GROUND CONDITIONS.

6. ALL TRAFFIC SIGNS AND ROAD MARKINGS SHALL BE
PROVIDED IN ACCORDANCE WITH THE TRAFFIC
SIGNS REGULATIONS AND GENERAL DIRECTIONS
2016 (INCLUDING SUBSEQUENT AMENDMENTS 1 & 2)
AND THE CORRESPONDING TRAFFIC SIGNS MANUALS

7. ALL ADOPTABLE STREETLIGHTING SHALL BE
DESIGNED IN ACCORDANCE WITH THE ADOPTING
LOCAL HIGHWAY AUTHORITY'S DESIGN GUIDANCES
WHERE APPLICABLE. LIGHTING SHALL BE DESIGNED
TO BS 5489 (2013) AND BS EN 13201 (2015) FOR THE
APPROPRIATE ROUTE CLASSIFICATION.

8. ALL ADOPTABLE HIGHWAY WORKS SHALL BE
ADOPTED VIA THE HIGHWAY AUTHORITY ACT 1980.

9. FOUL AND SURFACE WATER DRAINAGE STRATEGIES
SHALL BE DESIGNED IN STRICT ACCORDANCE WITH
THE SITE SPECIFIC FLOOD RISK ASSESSMENT
RECOMMENDATIONS.

10. ALL ADOPTABLE DRAINAGE WORKS SHALL BE
DESIGNED IN ACCORDANCE WITH "SEWERS FOR
ADOPTION" 6th EDITION, THE "CIVIL ENGINEERING
SPECIFICATION FOR THE WATER INDUSTRY" 6th
EDITION AND ANY SUBSEQUENT AMENDMENTS TO
THESE DOCUMENTS AS ADVISED.

11. ALL ADOPTABLE DRAINAGE WORKS SHALL BE 
ADOPTED VIA THE WATER INDUSTRY ACT 1991.

12. ALL PRIVATE WORKS SHALL BE DESIGNED TO THEIR 
RESPECTIVE PARTS OF BUILDING REGULATIONS.

13. FOR FINAL DEVELOPMENT LAYOUT AND
LANDSCAPING PROPOSALS, SEE ARCHITECTS PLANS.

14. PLANTING OR ANY OBSTRUCTIONS OF ANY KIND
(OTHER THAN ESSENTIAL STREET FURNITURE) ARE
PERMITTED WITHIN THE CARRIAGEWAY VISIBILITY
SPLAYS.

15. ALL EARTHWORK SLOPES TO BE A MINIMUM 1 IN 3 OR
UNLESS ADVISED OTHERWISE WITHIN SPECIFIC SITE
INVESTIGATION DESIGN REPORT TO BE PROVIDED.

16. ALL SIGNAGE TO BE IN ACCORDANCE WITH TSRGD.

Revisions

Rev. Amendments Date By

GENERAL NOTES

1. THIS DRAWING SHOULD NOT BE REPRODUCED IN
WHOLE OR PART WITHOUT THE WRITTEN CONSENT
OF LINK ENGINEERING.

2. DO NOT SCALE FROM THIS DRAWING. UNITS ARE IN
METRES UNLESS OTHERWISE SPECIFIED.

3. THE CONTRACTOR IS TO CHECK ALL INFORMATION
PROVIDED PRIOR TO COMMENCING WORKS AND
SEEK CLARIFICATION FROM THE ENGINEER IN
RESPECT TO ANY AMBIGUITIES FOUND.

4. THIS DRAWING SHOULD BE READ IN CONJUNCTION
WITH ALL OTHER SCHEME SPECIFIC DRAWINGS.
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