JgSTV

cnvironmental

ENVIRONMENTAL CONSULTING , SOFTWARE & TRAINING

Sustainable
Drainage System Strategy

Site Address

Dun Elms
Nelsons Lane
Hurst
Wokingham
RG10 ORR

Client
WS Planning & Architecture

Report Reference
SWDS - 2025 - 000034

Prepared By
STM Environmental Consultants Ltd

Date
10/04/2026

Our mission - to deliverinnovative solutions that enable our clients to'achieve thelr objectlves in the most cost effectrve
manner possible whilst protecting or enhancing the eplironment



STV

A environmental

BN KONKEN DAL CUONSULENG. ZCF1SAZE & T42IRING

1 Document Control

i~

Site Address:

STM Reference:

Version No:

Prepared for:

Date:

Report Author:

Checked By:

Authorised by:

Sustainable Drainage E
System Strategy

Dun Elms
Nelsons Lane
Hurst
Wokingham
RG10 ORR

National Grid Reference: 480758, 172693

SWDS - 2025 - 000034

2.0

WS Planning & Architecture

10/04/2026

Yonas Makoni (BSc)

Junior Environmental Consultant

Matthew Ashdown (BSc)

Principal Environmental Consultant

Matthew Ashdown (BSc)

Principal Environmental Consultant

Report Reference: SWDS - 2025 - 000034
Site Address: Dun Elms, Nelsons Lane, Hurst, Wokingham, RG10 ORR




Bis™ ;
environmental

NWEN AL CFIEALE R 14PIRING

Contents

1 Document CoNntrol ... e e e s nnnes 2
2  Abbreviations........ 5
3 DISCIAIMEN ... s 6
4 EXECULiVe SUMMANY ...t s e s s e e s s s nmnss e s s e e e e e s nnma s 7
£ 1117 o T 1 o2 e o 9
5.1 Proposed DevelopmeEnt...........oi oo 9
5.2 Report Aims and ObjJECtIVES..........cooeviiiiiiieee e 11
5.3 Legislative and Policy Context ...........oooiiiiiiiiiiie e 11
54 Wokingham Borough COUNCIl...........coooiiiiiiiiiieee e 16
6 Site CharacteristiCs .........ccccciiiiriiiiiniiri s 17
6.1 [IoToz= 11To] g Tr=Ta o [ == OSSR 17
6.2 Current Site and Surrounding USES .........coovviiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeee 17
6.3 11 (ST o] oo o | =T o Y2 17
6.4 Geological and Hydrogeological Summary ..........ccccccvvviiiiiiiiiiiiiiiiiiiiinneenn. 19
6.5 Nearby Surface Water Bodies.............ooovviiiiiiiiiiiiieeeeeeeeeeeeee 19
6.6 On Site Trees — Root Protection Areas ...........coeevvvveveeiiiiiiiiiiiiieieeiieeeeeeeeee 19
6.7 Site Investigation SUMMAry............cooviiiiiiiiiiiiiiieeeeeee 19
T FIOOA RiSK ....ueee s s snsnsnssssnssnsnnnnnnnn 22
71 A T0 0 1 02 =T 22
7.2 Existing Surface Water Drainage Features ..........cccccccvvviiiiiiiiiiiiiiiiiiiiinnnnn. 25
8 Hydrological Run-off Assessment...........ccccoiiiiiiiinnininnnnnnnns 25
8.1 Existing and Proposed Ground COVEr............ccoovvviiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeee 25
8.2 Peak FIOW CONIIOL......ccooeeeeeiee e eeeeeeaees 26
8.3 Volume Control Requirements ..........cooooeeiiiiiiiie e 26
8.4 Run-off and Storage Calculations ... 27
O SUDS ... nnnnnnnnnnnnnnnnnn 27
9.1 SUDS HI€rarchy ........coooiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeeee et 27
9.2 Drainage Hierarchy DiSCUSSION ........c.cuuuuiiiiiiiiiiiiiiiiie e 28
9.3 Appraisal of Potential SUDS Options...........ccoiiiiiiiiiiici e, 30
9.4 S TU] B ST (= 1 (=T )P SRPPIN 31
9.5 Water Quality ASSESSMENT .......coiiiiiiiiiiiiie e 35
9.6 Maintenance and Adoption of SUDS ... 35
0T o U I ] T - Vo - Pt 37
10.1 (@70 0153 1= 1| £ 37
10.2  Discharge CalCulator............oouuuiiiiiii e 38

Report Reference: SWDS - 2025 - 000034
Site Address: Dun Elms, Nelsons Lane, Hurst, Wokingham, RG10 ORR




Bgs™™ .
CNVITO! mwm 1l

DRKEN AL CUNSULLING 20F N SASE & 12208ING

10.3  Design Load and Requirements.............ooooviiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeee 38
10.4  Proposed Foul Drainage Summary ............ccceiiiiieiiiiiiiccee e 39
11 Conclusion and Recommendations..........cccccceiiiiiimiiiiceeccccsc e 40
P 5 =1 = =] 3 o = 41
T o =Y g Lo [T o = 42
131 Appendix 1 — Development Plans & Photos...........coovvviiiiiiiiiiiiiice e 42
13.2  Appendix 1.1 — Drainage Comments from WBC ............ccooooiiiiiiiiiiciinienen. 43
13.3  Appendix 2.1— Site Topography and Drainage Characteristics................... 44
13.4  Appendix 2.2— Site Investigation ... 49
13.5  Appendix 3 — Flood Risk Mapping.........ccouueeiiiiiiieiiiicieeee e 61
13.6  Appendix 4 — Runoff Rate and Storage Calculations ..............ccccccveeeee. 65
13.7  Appendix 5 — Drainage Asset Search ..........cccooooiiiiiiiiiiiiee e 66
13.8  Appendix 6 — Details of Proposed SuDS.............coooiiiiiiiii e, 67
13.9  Appendix 7 - Drainage Modelling ..o 68
13.10 Appendix 8 — SuDS Maintenance Manual.............ccccccccceeieiiieiiiiiiiccee e, 71
13.11  AppendiXx 9 — FOUI DraiN@ge.......ccooeeeeiieiiiiiiei e 76
List of Tables
Table 1: Infiltration testing results..............oooo 21
Table 2: Breakdown of Ground Cover in the Proposed Development...................... 25
Table 3: Summary of Permeable and Impermeable Areas............ccccceeeeeeiiiiiiinnnnnnnn. 25
Table 4: Greenfield and Pre / Post Development Discharge Rates.............ccc.......... 27
Table 5: SuDS Appraisal; Feasibility of various SuDS and the potential uses on site.
................................................................................................................................. 30
Table 6: Proposed SUDS ... 31
List of Figures
Figure 1: Site location map and aerial photo...........cooiiiiiiiiii e, 18
Figure 2: Ground Investigation Map .........ccovvviiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 20
Figure 3: Access and drainage ditch along Nelson Lane ..........cccooooiiiiiiiiiiiiciinneee. 23
Figure 4: Surface Water Flooding Risk OVerview.............ccccvvvveiiiiiiiiiiiiiieiiieeeeeeeee, 24
4



sV ;
environmental

BN KDNKEN AL CHNSULENG. ZOFISASE & TL2IRING

2 Abbreviations

Abbreviation Description

STM Environmental Consultants Limited
British Geological Survey
Environment Agency

Ordnance Survey of Great Britain
Flood Risk Assessment

National Planning Policy Framework
Floodline Warning Direct

Flood Risk Management Strategy
Lead Local Flood Authority

Surface Water Management Plan
Strategic Flood Risk Assessment
Critical Drainage Area

Sustainable Drainage Systems

Groundwater Source Protection Zone
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3 Disclaimer

This report and any information or advice which it contains, is provided by STM
Environmental Consultants Ltd (STM) and is solely for use by WS Planning &
Architecture (Client).

STM has exercised such professional skill, care and diligence as may reasonably be
expected of a properly qualified and competent consultant when undertaking works of
this nature. However, STM gives no warranty, representation or assurance as to the
accuracy or completeness of any information, assessments or evaluations presented
within this report. STM accepts no liability for the performance of any drainage system
based upon the recommendations of this report. Furthermore, STM accepts no liability
whatsoever for any loss or damage arising from the interpretation or use of the
information contained within this report. Any party using or placing reliance upon any

information contained in this report, do so at their own risk.

Report Reference: SWDS - 2025 - 000034
Site Address: Dun Elms, Nelsons Lane, Hurst, Wokingham, RG10 ORR
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4 Executive Summary

Development

BACKGROUND
Location Dun Elms, Nelsons Lane, Hurst, Wokingham, RG10 ORR
Grid reference: 480758, 172693
Site Area 4610 m?
Change of use of land for the stationing of mobile homes to form 5 no. additional
Proposed Gypsy and Traveller pitches, the erection of 3 no. day rooms and 1 no. building to

form a stable following demolition of the existing stables, and associated changes in
site layout and hard and soft landscaping.

Current Site and
Surrounding

The site currently comprises a caravan park with hard standing and scalpings. It is
located within a mainly agricultural area to the south of Hurst.

Uses
Toooaraph The topographic survey indicates that the site slopes slightly from east to west,
ekl ranging from 38.86mAQOD to 39.4mAOQOD.
A number of unnamed, partially culverted channels and drains were identified in the
Hydrology vicinity of the site, all of which appear to be tributaries of the River Loddon, with the
closest being located 210m east and 295m west of the site.
Geolo BGS information indicates that there are no superficial deposits underlying the site,

while the bedrock is classified as belonging to the London Clay.

Source Protection

The site is partially located within SPZ 3.

Zone
BGS information indicates that the site is situated upon an Unproductive bedrock
Hydrogeology .
aquifer.
Permeability BGS information indicates that the bedrock is classified as highly variable.
BGS information indicates that there are opportunities for bespoke infiltration SuDS.
Infiltration testing failed in TPO1. In TPO3, the infiltration rate was 1.23x10-6 m/s
Infiltration (0.0063 m/hr), which can be classified as a ‘Moderate’ rate of infiltration.
Potential

Within the shallow pits TP02 and TP04, the infiltration rate ranged between 2.71x10-
6 m/s (0.0097 m/hr) and 1.23x10-6 m/s (0.0044 m/hr), which can also be classified as
‘Moderate’.

Fluvial Flood Risk

Low — the proposed lies within EA Flood Zone 1, whilst flood zone 2 and 3 extents are
witnessed across the blue line boundary.

Low — Small sections along the front boundary of the site are indicated to be at ‘High’

Surface Water | risk of flooding during the 2040-2060 climate change scenario, while an area to the
Flood Risk rear of the site is indicated to be at ‘Low’ risk. The rest of the site remains dry, however.
Depths of up to 0.3m may be witnessed on site.
Groundwater Low - the BGS mapping does not indicate the potential for groundwater to occur on
Flood Risk site. However, groundwater is likely to be less than 3mbgl for at least part of the year.
- Proposed (m?)
2
Ground Cover Existing (m?) (Without SuDS)
Existingand | g, igings 319 915
Proposed
Site Layout Driveways/Patio 1487 3695
Gardens/ Soft landscaping 2804 0
Total Impermeable Area 1806 4610
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Changes in
Impermeable

Without SuDS, the proposed development would increase the impermeable area of
the site by 2804m? and therefore increase the post-development runoff rate and
volume.

PROPOSED SUDS

SuDS Target
Requirement

The proposal should aim to achieve the greenfield runoff rate all storm events. Due to
size of the development proposal, maintain Qbar discharge rate for all storm events is
not possible. The post development discharge rate during the 1% AEP plus CC event
is 4.9 I/s during the critical storm scenario.

Drainage
Hierarchy

The proposed development will partially discharge to ground and to the existing ditch
to the northwest of the site.

Storage Required

to meet Planning
Requirement

The development is estimated to require 277m3 of attenuation storage in order to meet
the greenfield runoff rate.

SuDS Strategy

The proposal will mimic the natural drainage conditions as much as possible. The
proposal will introduce porous tarmac, rain gardens and a series of bioretention areas
will provide 405m3 of attenuation.

The proposal will allow for partial infiltration across the site but all alternative
permeable areas will be supported with underdrainage channels to convey
stormwaters along the SuDS management chain.

The use of porous tarmac across the site will form a large permeable aggregate sub-
base that covers almost all of the development site.

Excess stormwater will be diverted via a perforated pipe within the bioretention strips
at the rear western corner of the blueline boundary, from where it will discharge to a
small ditch to the northwest of the site.

Foul Drainage

Due to site constraints, the discharge of foul effluent to ground or a watercourse is not
feasible.

Foul drainage will therefore be managed via a sealed cesspit system. A total storage
capacity of approximately 240 m? is proposed, equivalent to around 53 days’ storage
based on anticipated foul flows.

The system will comprise four proprietary GRP cesspools (50—70 m* each), designed
to provide a fully watertight solution for off-mains wastewater storage. The tanks will
be installed within a concrete surround to prevent flotation and will be fitted with high-
level alarms.

The system will be subject to a routine maintenance and emptying regime, with
monthly emptying proposed to ensure sufficient operational capacity is maintained at
all times.

Conclusion

With the proposed SuDS mitigation measures which have been introduced into the
scheme, we believe that the proposed development will reduce local flood risk and
therefore be in compliance with the LLFA’s current planning policy and the NPPF.
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5 Introduction

STM Environmental Consultants Limited have been appointed by WS Planning &
Architecture to undertake a Sustainable Drainage System (SuDS) Strategy for a

proposed development at Dun Elms, Nelsons Lane, Hurst, Wokingham, RG10 ORR.

5.1 Proposed Development

The SuDS report is required to support a planning application (Reference: 243193) for
“Full application for the proposed change of use of land for the stationing of mobile
homes to form 5 no. additional Gypsy and Traveller pitches, the erection of 3 no. day
rooms and 1 no. building to form a stable following demolition of the existing stables,

and associated changes in site layout and hard and soft landscaping.”

The planning condition states as follows:

5. Prior to the commencement of development, full details of the drainage system

for the site have been submitted to and approved in writing by the LPA. The details

shall include:

1. Calculations indicating the existing runoff rate from the site.

2. BRE 365 test results demonstrating whether infiltration is achievable or not.

3. Use of SuDS following the SuDS hierarchy, preferably infiltration.

4. Full calculations demonstrating the performance of soakaways or capacity of attenuation
features to cater for 1 in 100-year flood event with a 40% allowance for climate change and
runoff controlled at existing rates, or preferably better.

5.1f connection to an existing surface water sewer is proposed, we need to understand why
other methods of the SuDS hierarchy cannot be implemented and see confirmation from the
utilities supplier that their system has got capacity and the connection is acceptable.

5. Details of a scheme to dispose of foul water from the site.

6. Groundwater monitoring confirming seasonal high groundwater levels in the area.

7. A drainage strategy plan indicating the location and sizing of SuDS features, with the base
of any SuDS features located at least 1m above the seasonal high water table level.

8. Details demonstrating how any SuDS for this development would be managed throughout

the lifespan of the development and who will be responsible for maintenance.
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The approved scheme shall be implemented prior to the first occupation of the development
and shall be maintained in the approved form for as long as the development remains on the

site.

Copies of the development plans are presented in Appendix 1. The development is

considered to be a non-minor development.

This report has been updated in response to the comments received from WBC. The

comments are available in Appendix 1.1.

A summary of the alterations and links detailed below.

1. Resolve the Foul Water conflict: If the ground failed the Vp test, applicant

cannot use the "Discharge to Ground" detail shown in the Tricel manual.

The revised proposal collects all waste water within cesspools with regular monitoring,

maintenance and empty task outlined and assigned. See section 10.

2. Submit the Site Layout: Provide the Site Layout As Proposed (Drawing 501 Rev

G) mentioned in Appendix 1 as a clear, scaled drainage strategy.

See Appendix 7.

3. Provide Winter Data: Supplement Section 13.3.5 with winter groundwater

readings to prove the 1m separation rule is met.

See section 6.7.4.

Report Reference: SWDS - 2025 - 000034
Site Address: Dun Elms, Nelsons Lane, Hurst, Wokingham, RG10 ORR
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5.2 Report Aims and Objectives
This report sets out the proposed drainage strategy that will be employed in the
designs to meet the requirements of the planning condition and the National Planning

Policy Framework.

5.3 Legislative and Policy Context

5.3.1 Legislative Context

Section H3 of the Building Regulations 2010 requires that adequate provision is made
for rainwater to be carried from the building roofs and paved areas. and be
preferentially discharged to soakaways or some other adequate infiltration system.

Where that is not reasonably practicable, a watercourse; or sewer can be used.

The Flood and Water Management Act was introduced in 2010. The Act defines the
role of lead local flood authority (LLFA) for an area. All LLFA are required to develop,
maintain, apply and monitor a strategy for local flood risk management in its area,

called “local flood risk management strategy”.

Alongside the Act, Flood Risk Regulations (2009) outline the roles and responsibilities
of the various authorities, which include preparing Flood Risk Management Plans and

identifying how significant flood risks are to be mitigated.

5.3.2 Policy Context

The National Planning Policy Framework (NPPF) sets out the Government's
economic, environmental and social planning policies for England. The policies set out
in this framework apply to the preparation of local and neighbourhood plans and to

decisions on planning applications.

The latest version of the NPPF can be view online here. The below text it extracted
from the online document from paragraphs 170 — 186.

Inappropriate development in areas at risk of flooding should be avoided by directing

development away from areas at highest risk (whether existing or future). Where

11
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development is necessary in such areas, the development should be made safe for its

lifetime without increasing flood risk elsewhere.

Strategic policies should be informed by a strategic flood risk assessment, and should
manage flood risk from all sources. They should consider cumulative impacts in, or
affecting, local areas susceptible to flooding, and take account of advice from the
Environment Agency and other relevant flood risk management authorities, such as

lead local flood authorities and internal drainage boards.

All plans should apply a sequential, risk-based approach to the location of
development — taking into account all sources of flood risk and the current and future
impacts of climate change — so as to avoid, where possible, flood risk to people and

property. They should do this, and manage any residual risk, by:

B Applying the sequential test and then, if necessary, the exception test as set out
below;

B Safeguarding land from development that is required, or likely to be required, for
current or future flood management;

B Using opportunities provided by new development and improvements in green and
other infrastructure to reduce the causes and impacts of flooding, (making as
much use as possible of natural flood management techniques as part of an
integrated approach to flood risk management); and

B Where climate change is expected to increase flood risk so that some existing
development may not be sustainable in the long-term, seeking opportunities to

relocate development, including housing, to more sustainable locations.

A sequential risk-based approach should also be taken to individual applications in
areas known to be at risk now or in future from any form of flooding, by following the

steps set out below.

Within this context the aim of the sequential test is to steer new development to areas
with the lowest risk of flooding from any source. Development should not be allocated
or permitted if there are reasonably available sites appropriate for the proposed

12
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development in areas with a lower risk of flooding. The strategic flood risk assessment

will provide the basis for applying this test.

The sequential test should be used in areas known to be at risk now or in the future
from any form of flooding, except in situations where a site-specific flood risk
assessment demonstrates that no built development within the site boundary,
including access or escape routes, land raising or other potentially vulnerable
elements, would be located on an area that would be at risk of flooding from any

source, now and in the future (having regard to potential changes in flood risk).

Applications for some minor development and changes of use ©2) should also not be
subject to the sequential test, nor the exception test set out below, but should still meet

the requirements for site-specific flood risk assessments set out in footnote (63),

Having applied the sequential test, if it is not possible for development to be located in
areas with a lower risk of flooding (taking into account wider sustainable development
objectives), the exception test may have to be applied. The need for the exception test
will depend on the potential vulnerability of the site and of the development proposed,

in line with the Flood Risk Vulnerability Classification set out in Annex 3.

The application of the exception test should be informed by a strategic or site-specific
flood risk assessment, depending on whether it is being applied during plan production

or at the application stage. To pass the exception test it should be demonstrated that:

B a) the development would provide wider sustainability benefits to the community
that outweigh the flood risk; and

B b) the development will be safe for its lifetime taking account of the vulnerability of
its users, without increasing flood risk elsewhere, and, where possible, will reduce

flood risk overall.

Both elements of the exception test should be satisfied for development to be allocated

or permitted.

13
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Where planning applications come forward on sites allocated in the development plan
through the sequential test, applicants need not apply the sequential test again.
However, the exception test may need to be reapplied if relevant aspects of the
proposal had not been considered when the test was applied at the plan-making stage,
or if more recent information about existing or potential flood risk should be taken into

account.

Paragraph 181 of the National Planning Policy Framework (NPPF) states that:

When determining any planning applications, local planning authorities should
ensure that flood risk is not increased elsewhere. Where appropriate, applications
should be supported by a site-specific flood-risk assessment (See Note 1)
Development should only be allowed in areas at risk of flooding where, in the light of
this assessment (and the sequential and exception tests, as applicable) it can be

demonstrated that:

B within the site, the most vulnerable development is located in areas of lowest flood
risk unless there are overriding reasons to prefer a different location

B the development is appropriately flood resistant and resilient such that, in the
event of a flood, it could be quickly brought back into use without significant
refurbishment;

B it incorporates sustainable drainage systems, unless there is clear evidence that

this would be inappropriate;

any residual risk can be safely managed; and

safe access and escape routes are included where appropriate, as part of an

agreed emergency plan.

Paragraph 182 states that:

Applications which could affect drainage on or around the site should incorporate
sustainable drainage systems to control flow rates and reduce volumes of runoff, and
which are proportionate to the nature and scale of the proposal. These should provide

multifunctional benefits wherever possible, through facilitating improvements in water

14
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quality and biodiversity, as well as benefits for amenity. Sustainable drainage systems

provided as part of proposals for major development should:

B a) take account of advice from the Lead Local Flood Authority;

B b) have appropriate proposed minimum operational standards; and

c) have maintenance arrangements in place to ensure an acceptable standard of

operation for the lifetime of the development.

A major development is defined as:

B a residential development: 10 dwellings or more or residential development with a
site area of 0.5 hectares or more where the number of dwellings is not yet known

B a non-residential development: provision of a building or buildings where the total
floor space to be created is 1000 square metres or more or where the floor area is

not yet known, a site area of 1 hectare or more.

Footnote 62 - This includes householder development, small non-residential extensions (with a footprint of less
than 250m2 ) and changes of use; except for changes of use to a caravan, camping or chalet site, or to a mobile

home or park home site, where the sequential and exception tests should be applied as appropriate.

Footnote 63 - A site-specific flood risk assessment should be provided for all development in Flood Zones 2 and 3.
In Flood Zone 1, an assessment should accompany all proposals involving: sites of 1 hectare or more; land which
has been identified by the Environment Agency as having critical drainage problems; land identified in a strategic
flood risk assessment as being at increased flood risk in future; or land that may be subject to other sources of

flooding, where its development would introduce a more vulnerable use.

15
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5.4 Wokingham Borough Council

CP1 - Sustainable development

Planning permission will be granted for development proposals that:

1) Maintain or enhance the high quality of the environment;

2) Minimise the emission of pollutants into the wider environment;

3) Limit any adverse effects on water quality (including ground water);

4) Ensure the provision of adequate drainage;

5) Minimise the consumption and use of resources and provide for recycling;

6) Incorporate facilities for recycling of water and waste to help reduce per capita water
consumption;

7) Avoid areas of best and most versatile agricultural land;

8) Avoid areas where pollution (including noise) may impact upon the amenity of future
occupiers;

9) Avoid increasing (and where possible reduce) risks of or from all forms of flooding
(including from groundwater);

10) Provide attractive, functional, accessible, safe, secure and adaptable schemes;
11) Demonstrate how they support opportunities for reducing the need to travel,
particularly by private car in line with CP6; and

12) Contribute towards the goal of reaching zero-carbon developments as soon as
possible by:

a) Including appropriate on-site renewable energy features; and

b) Minimising energy and water consumption by measures including the use of
appropriate layout and orientation, building form, design and construction, and design
to take account of microclimate so as to minimise carbon dioxide emissions through

giving careful consideration to how all aspects of development form.

16
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6 Site Characteristics

6.1 Location and Area
The site is centred at national grid reference 480758, 172693 and has an area of 4610

m2.

It falls within the jurisdiction of Wokingham Borough Council in terms of the planning
consultation process on flood risk and surface water management. The LLFA is also

Wokingham Council.

Figure 1 provides the site location map and aerial imagery.

6.2 Current Site and Surrounding Uses
The site currently comprises a caravan park with hard standing and scalpings. It is

located within a mainly agricultural area to the south of Hurst.

6.3 Site Topography
The mapping provided in Appendix 2 shows the 1m LIiDAR DTM (2022) ground

elevations within the site. A topographical survey is also available in Appendix 2.

The topographic survey indicates that the site slopes slightly from east to west, ranging
from 38.86mAOD to 39.4mAOD. The site is indicated to slope up from the rear towards
the front boundary of the site, which forms the highest point, and the adjacent roadway

(Nelson Lane). The surrounding area slopes from north to south.

Within the wider blue line boundary, the LIDAR mapping indicates that the elevations
slope generally towards the northwestern corner. A small ditch is indicated to run
adjacent to the rear of the blue line boundary, from where the elevations continue to

slope towards the north.

The LIDAR mapping indicates a slightly higher ground level overall, with an average

level of approximately 39.12mAOD.

17
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6.4 Geological and Hydrogeological Summary
The site is indicated to be situated on a bedrock of London Clay and which is indicated

to have potential for bespoke infiltration methods.

The site is surrounded by drainage ditches, these are located along the blueline
boundary on all sides apart from the western hedgerow.

The unnamed drainage ditches do not have constant flow.

The drainage ditch that are located to the northern boundary follow the existing natural

topography and overland flow routes flows away and off site to the north west.

The drainage ditches within the site and surrounding area flow towards and form

Kayersbridge Brook.

6.5 Nearby Surface Water Bodies

A number of unnamed, partially culverted channels and drains were identified in the
vicinity of the site, the closest named feature being Kayersbridge Brook. all of which
appear to be tributaries of the River Loddon, with the closest “main river” being located

210m east and 295m west of the site.

There are on field drainage ditches located within along the eastern and western

boundaries of the blue line boundary.

6.6 On Site Trees — Root Protection Areas
The trees within the site have been surveyed and are all outlined the proposed
development plan available in Appendix 1.

6.7 Site Investigation Summary
The ground investigation works were carried out between 01/09/2025 and 03/09/2025.

Report Reference: SWDS - 2025 - 000034
Site Address: Dun Elms, Nelsons Lane, Hurst, Wokingham, RG10 ORR
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2no. boreholes were drilled to a maximum depth of 6mbgl to determine the underlying
geological conditions and groundwater table depth. Groundwater monitoring wells

were installed.

4no. trial pits were excavated to a maximum depth of 1.5mbgl for the purpose of
undertaking infiltration testing in general accordance with the BRE 365 DG

methodology.

2no. trial pits were hand excavated to a maximum depth of 0.7mbgl for the purpose of
undertaking field drainage testing in general accordance with the BS 5977.

% STM ENYIRONMENTAL =
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Figure 2: Ground Investigation Map

1no. groundwater monitoring visit was undertaken during the winter months (Oct —
Mar) on the 13t of October 2025.

Pictures, results tables and graphs of the site investigation and walk over are available

in Appendix 2.2.
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6.7.1 Geological Findings

The geology encountered within the trial pits consisted of Made Ground (dark brown,
dark grey sandy SILT) to a maximum depth of 0.5m (within TP04). This was underlain
by dark brown, orange sandy SILT. In TP03, light brown, orange, slightly sandy Clay
was encountered to a depth of 1.5mbgl.

6.7.2 Infiltration Testing
Infiltration testing in general accordance with the methodology outlined in BRE Digest
365 was conducted in TP0O1 — TP04.

The trial pits were rapidly filled with water from a 1.2m? water bowser and left to drain.
The water level was continuously monitored using a water level logger and manual

measurements.

Table 1: Infiltration testing results
Dimension

Infiltration Infiltration o
L &(r\T/1V)/ (/] Depth (m) Rate (m/hr) Rate (m/s) Classification
TPO1 1.6x0.5 1.5 - - Failed
TPO2 (Shallow) 0.5x0.5 0.5 0.004 1.23E-06 Moderate
TPO3 1.6x0.5 1.5 0.006 1.75E-06 Moderate
TPO4 (Shallow) 0.5x0.5 0.5 0.009 2.71E-06 Moderate

Infiltration testing failed in TP01. In TP03, the infiltration rate was 1.23x10-¢m/s (0.0063

m/hr), which can be classified as a ‘Moderate’ rate of infiltration.

Within the shallow pits TP02 and TP04, the infiltration rate ranged between 2.71x10-°
m/s (0.0097 m/hr) and 1.23x10® m/s (0.0044 m/hr), which can also be classified as

‘Moderate’.

6.7.3 Field Drainage
2no. trial pits were excavated to a depth of 0.6m for the purpose of field drainage

testing near to BHO1.

At the base of the trial pit, 2no. 300mm x 300mm trial holes were filled with water and
allowed to drain. The field drainage testing failed, as the water level within the pits
failed to drain below 50% within 6-hours; as such the result Vp values was greater
than 100.

21
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6.7.4 Groundwater
Groundwater encountered at 4.5mbgl in BHO1 and 3.1mbgl in BHO2 during the

investigation.

Groundwater levels were monitored on two separate occasions following the

installations of the wells during the winter months.

Site Name: Dun Elms, Nelsons Lane, Hurst, Wokingham, RG10 ORR
Ground Water
Borehole Reference | Water Well Depth
. Level Comments Weather

Date Strike
dd/mm/yy BH# m bgl |m bgl {mbgl)
01/09/2025 BHO1 4.5 4.8 55 Borehole Drilled Clear - Blue Skys
13/10/2025 BHO1 4.8 5.2 Silting of BH
06/03/2026 BHO1 3.0 5.2
01/09/2025 BHO2 - 3.1 4.2 Borehole Drilled Clear - Blue Skys
13/10/2025 BHO2 - 3.5 4.2
06/03/2026 BHO2 - - - Borehole could not be located.

During the final monitoring round, completed in March 2026, BHO2 was not able to be

located.

Nevertheless, the groundwater encountered within BHO1 indicated a groundwater
depth of 3.0mbgl, showing an expected rise in the groundwater levels during the winter
period. However, it provides good confidence that a 1m freeboard is ensured for SuDS
systems to be installed across the site, especially when utilising shallow surface SuDS

features (permeable paving / Bioretention areas).

7 Flood Risk

7.1 Summary
The overall flood risk to the site is considered to be low. The site within the redline
boundary is generally at ‘Low’ risk of surface water flooding and very low risk of fluvial

flooding.

The south west boundary, which forms a hedge row along the Nelsons Lane, indicated
to be at ‘High’ risk of witness surface water ponding during the present day and climate

change precipitation events.
22
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The redline boundary to the south west is partially within Flood Zone 2. The flood zone

2 extent only partially impacts the site, no climate change flood extents are available.

7.1.1 Pluvial — Precipitation Events
The redline boundary to the south west is partially within Flood Zone 2. The flood zone

2 extent only partially impacts the site, no climate change flood extents impact the site.

7.1.2 Pluvial — Precipitation Events

Redline Boundary

The surface water flood extent overlaps slightly with the front boundary of the site,
which is therefore indicated to be at ‘High'’ risk of flooding. This appears to be due to
a depressed strip of land parallel to the boundary (forming an unmapped drainage
ditch), which lies between the site and the adjacent roadway (Nelsons Lane). Flood
depths of up to 0.3m may be witnessed in this area; however, it is considered unlikely

that this will significantly impact the site itself.

The access into the site forms a culverted section of this drainage ditch.

Figure 3: Access and drainage ditch along Nelson Lane

Report Reference: SWDS - 2025 - 000034
Site Address: Dun Elms, Nelsons Lane, Hurst, Wokingham, RG10 ORR




Jgs™™V y

A environmental

EAV KOUNKEN AL CUONSULENG ZOFISALE B T42IRING

A small extent at the rear of the site, which includes part of the proposed stables, is
indicated to be at ‘Low’ risk of flooding to a depth of less than 0.2m. The rest of the

site remains dry.

Blueline Boundary

Surface water flooding within the blue line boundary during the extreme events covers

‘ " osznMnnnm

a large proportion of the greenfield.

X
.-
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.& —a

Figure 4: Surface Water Flooding Risk Overview

The existing stormwater flow route within the blueline boundary follows the natural
land drainage over land flow routes; the gradual sloping nature of the site towards to
the north/ north west of the site.

7.1.3 Groundwater

The site is not indicated to be susceptible to groundwater flooding. However, the
groundwater table is indicated to be less than 3mbgl. Groundwater was encounter
during the Sl at 3.1mbgl (15t of September 2025). The flood risk maps area available
in Appendix 3.
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7.2 Existing Surface Water Drainage Features
A utility search was undertaken which identified Thames Water as the local sewage
undertaker. The drainage plans, which are presented in Appendix 5, do not contain

any information on surface or foul water drainage in the vicinity of the site.

8 Hydrological Run-off Assessment

To minimise the impact of the new development on local flood risk, the NPPF requires
that the water drainage arrangements for any development site are that the volumes
and peak flow rates leaving the site post-development are improved upon those of the
existing conditions. The following run-off assessment predicts the Greenfield, pre- and
post-development run-off rates and provides the required SuDS necessary for

complying with the relevant planning policies.

8.1 Existing and Proposed Ground Cover

Table 2: Breakdown of Ground Cover in the Proposed Development

Existing Development Area Proposed Development Area

Ground Cover Difference (m?)

m?2 % m? %
Buildings 319 6.9 915 19.8 596
Hard Standing 1487 32.3 3695 80.2 2208
Soft landscaping 2804 60.8 0 0.0 -2804
Total 4610 100 4610 100
Table 3: Summary of Permeable and Impermeable Areas
m? % m2 % m?2
Existing Site 1806 39.2 2804 60.8 4610
Proposed Site 4610 100.0 0 0.0 4610
Difference 2804 60.8 -2804 -60.8

The proposed development increases the impermeable area of the site by 61% to
4610m?2. As such this will have a negative impact on the runoff rate without the

introduction of SuDS.

When considering the introduction of hard standing, the proposal has significant
opportunity to reduce the total increase in impermeable area through the application

of alternative surfaces.

Report Reference: SWDS - 2025 - 000034
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8.2 Peak Flow Control
With regard to peak flow control, the non-statutory technical standards for sustainable

drainage systems state that:

B S3 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.

8.3 Volume Control Requirements
With regard to volume control, the non-statutory technical standards for sustainable

drainage systems state that:

B S5 Where reasonably practicable, for developments which have been
previously developed, the runoff volume from the development to any highway
drain, sewer or surface water body in the 1 in 100 year, 6 hour rainfall event
must be constrained to a value as close as is reasonably practicable to the
greenfield runoff volume for the same event, but should never exceed the runoff
volume from the development site prior to redevelopment for that event.

B S6 Where it is not reasonably practicable to constrain the volume of runoff to
any drain, sewer or surface water body in accordance with S4 or S5 above, the
runoff volume must be discharged at a rate that does not adversely affect flood

risk.
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8.4 Run-off and Storage Calculations

The FEH method was applied to calculate the Greenfield, pre- and post-development
run-off rates and target storage volumes including allowances for climate change. The
full calculations and results are presented in Appendix 4. The table below gives a

summary of the results:

Maximum discharge flow rate: 2.5 (I/s)
Outflow orifice diameter: 44 (mm)
Storage base length: 48 (m)

Storage base width: 24 (m)

Storage base area: 1160 (m?2)

Storage total volume: 474 (m3)

Storage total water volume: 427 (m3)

Table 4: Greenfield and Pre / Post Development Discharge Rates

P DE\I,E::OP::e},t Modelled Post
Greenfield (I/s) Ilf Development (Is)

Qbar 2.20 2.90 -
1in1or1in2 2.20 2.50 2.00
1in 30 5.90 6.80 3.30
1in 100 7.80 9.10 4.70
1in 100 + CC 5.20

The storage volume required to meet the greenfield runoff rate was calculated to be

approximately 284m3.

9 SuDS

9.1 SuDS Hierarchy
The SuDS Hierarchy sets out the preferred method of selecting which Sustainable

Drainage System should be used.

rainwater use as a resource (for example rainwater harvesting, blue roofs for

irrigation);

rainwater infiltration to ground at or close to source;

rainwater attenuation in green infrastructure features for gradual release (for

example green roofs, rain gardens);

Report Reference: SWDS - 2025 - 000034
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B rainwater discharge direct to a watercourse (unless not appropriate);
B controlled rainwater discharge to a surface water sewer or drain;

B controlled rainwater discharge to a combined sewer;

The table outlined on the page below summarises the available SuDS, there potential

suitability and the benefits.

9.2 Drainage Hierarchy Discussion
9.2.1 Rainwater Harvesting
The development has good potential to provide rainwater harvesting; As such this is

recommended in the form of rainwater butts and tanks.

9.2.2 Alternative Roofing — Green, brown and Blue
Based on the proposed roof design, which include Pitched roofs, the use of alternative

roofing is not deemed to be suitable.

9.2.3 Infiltration To Ground
Infiltration failed in TPO1, but was successful in TP02-TP04. However, a relatively slow

rate of infiltration was observed in the trial pits.

Typically, to achieve an acceptable infiltration rate that ensures half drainage times of

less than 24 hours, the rates need to be 0.01m/hr or greater.

Ground waters were monitored over the winter period and were indicated to be at a
height of 3.0mbgl during the March 2026 monitoring visit. Therefore a 1m freeboard is

achieved assuming SuDS are not installed below 2.0mbgl.

Given the site and surrounding area, within a greenfield landscape; dominated by
agricultural land uses in the form of grazing, livestock fields and arable land uses, the
site should provide a focus on the use of blue green SuDS features to mimic the natural
landscape as much as possible. Utilising blue green SuDS within the site and will help

contribute to national standards, promoting biodiversity, water quality and achieve a

28
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more sustainable design. Given the variable and relative low infiltration rates, any

proposed system should

The site is located in SPZ 3. As such, pollution controls will be considered.

9.2.4 Permeable Surfaces and Filter Drains
Approximately 51% of the development will consist of outdoor space, and patios which

could be designed to be permeable. Infiltration is partially suitable.

Report Reference: SWDS - 2025 - 000034
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9.3 Appraisal of Potential SuDS Options
9.3.1 SuDS Options

30

Table 5: SuDS Appraisal; Feasibility of various SuDS and the potential uses on site.
Key M L Y N/A
Details High Impact Medium Low Impact Yes Maybe Not Applicable
Flow Rate Control / Events
Total H Metal Nutri B. i Dissol R ff Vol 10- P ial
Main Category SuDS Features ota_! Suspended eavy Metals utrient acteria issolved uno 0. ume 1-2 Years 0-30 100 Years Site Potential Included Discussion / Details otentla_Storage
Solids Removal Removal Removal Removal Pollutants Reduction Years Provided
Source Control Green / Brown Roof Poorly compatible with proposed; 0
Measure Rain Water harvesting Y Rainwater Butts -
Infiltration trench Y Conveyance route to rear; 0
§ i Permeable Pavement Good potential 210
Infiltration Methods
Infiltration basin Limited Space 0
Soakaway Y Slow Infiltration Rates 0
Filtration Surface sand Y Limited Space 0
Sub-surface sand filter Y Limited Space 0
Filtration Perimeter sand filter Y Limited Space 0
Bioretention/filter strips Y Good Potential along Rear Boundary 196
Filter trench Y Limited Space 0
Open channels Conveyance Limited Space 0
Chanr’;((e)l:::)atures Enhanced dry swale Limited Space 0
Enhanced wet swale Limited Space 0
Wetland Shallow wetland Poorly compatible with Proposed 0
Extended detention wetland Limited Space/Poorly compatible with 0
Proposed
Pond / wetland Limited Space/Poorly compatible with 0
Proposed
et Subs Limited S Poorl ible with
Pocket wetland imited Space/Poorly compatible wit 0
Proposed
Submerged gravel wetland Limited Space/Poorly compatible with 0
Proposed
Wetland channel Limited Space/Poorly compatible with 0
Proposed
Retention Retention pond Limited Space/Poorly Compatible with 0
Proposed
Detention Detention basin Limited Space/Poorly Compatible with 0
Proposed
Tank Storage Sub-surface storage (Tank) Good potential, least sustainable. 0
406
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9.4 SuDS Strategy

9.4.1 SuDS Options

The site is situated within a rural landscape, with the site being surrounded by small
country lanes, farms, and greenfields. As such, the proposal will aim to introduce a
blue green SuDS design to mimic the natural drainage conditions of the site as much

as possible.

The proposal will introduce alternative permeable surfaces across suitable areas of
the site, which will work in combination with flow through structures in the form of rain

gardens, filtration trenches and bio-retension

The paddock within the blue line boundary will be landscape to provide shallow
stormwater detention basis. The and system will provide 405m3 of attenuation and will

mimic the natural drainage conditions of the site

The bespoke system will utilise infiltration SuDS where possible; however given the
relative low rates of infiltration this cannot be relied upon to ensure suitable half drain

times.

Excess stormwater will discharge into the drainage ditches that surround the site; The

maximum discharge witnessed post development is 5.2 I/s during all storm events.

Table 6: Proposed SuDS

Location Proposed Area (m?) SuDS Option Estimated Storage Provided (m?®)

Ground Cover across
compound 2030 300mm Sub-base 183
Conveyance routes / 400mm Permeable Sub-

Compound to Bio-Retention 94 base / Perforated pipe.

10

Rain Garden / Bio Retention

1089 400mm Sub-base 224
Areas

Total 416

The drainage layout, model sections and model results are available in Appendix 7

The descriptions of the proposed SuDS and how they interact with the different

features is outlined below.
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9.4.2 Rainwater Butt
All buildings will have rainwater harvesting butts (200 litre) will be fitted to the

downpipes to allow for rainwater re-use around the site.

Once at capacity the excess will discharge into the rain gardens or permeable paving.

9.4.3 Porous Tarmac — Ultra porous

Porous Tarmac is an alternative hardstanding surface which is fully and permeable
and is SuDS complainant. It is designed to allow rainfall to percolate immediately
through the surface near to where the raindrop lands — so surface ponding is

completely eradicated without the need for an additional channel drainage system.

The construction will consist of 50mm thick 10mm porous asphalt, with a 80mm
underlying bedding layer of Open Grade Course 20mm course; UTILIFLOW porous a
300mm sub-base consisting of a graded aggregate (MOT Type 3 fines removed) with
a porosity of 0.30. This 450mm construction depth will provide CBR value of <5%
which will be designed for cars and light vans. This construction over 2030m? will
provide approximately 182m3 of interception, attenuation, and treatment storage and

will allow for partial infiltration.

The area will be supported with drainage channels (under drains) and infiltration

trenches which will ensure suitable conveyance routes are provided around the site.

9.4.4 Rain Garden and Bio-retention SuDS Features

Due to the relatively small change in surface elevations across the site, and the
variable infiltration rates on the site, a bespoke partial infiltration SuDS system it to be
introduced which will contribute towards the SuDS approach in assuring amenity, bio-

diversity and water quality are achieved across the site.

Rain gardens and bio-retention features are largely the same, however bio-retention

features are typically more engineered, larger and provide additional benefits.
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Rain Gardens

Small rain gardens will be introduced around the compound. They will be strategically
located to accept stormwater runoff directly from proposed rooftops (or rainwater
butts). The rain gardens will form relatively small areas within close proximity so

rooftop runoff can discharge directly onto the surface.

A rain garden is a shallow area of ground which receives run-off from roofs and other
hard surfaces. A rain garden is planted with plants that can stand waterlogging for up

to 48 hours at a time, but would typically drain completely within 12 - 24 hours.

A range of different plants can be included within the garden, as more drought-tolerant
plants will be suitable towards the edges. During a storm water fills the depression

and then drains.

A sequence of perforated pipes will be lain within the gravel sub-base that will convey
surface waters into the rain garden. To ensure half drainage times are always meet,
an overflow drainage channel will be formed to connect the surface water into the

hedgerow to the west and into the surrounding field.

Bio-Retention Areas
The fence line surrounding the travellers site will support an engineered bio-retention
system that will provide water quality, form a large attenuation structure that acts as a

conveyance and a filtration medium.

The bioretention structure, will house a 225mm diameter perforated underdrainage
pipe; that will run along the entire boundary. It will be covered in a filtration sock, and

packaged within a pea gravel surround that will 500mm x 500mm.

The bio-retention structures will be formed from a large gravel sub-base, formed from
a permeable gravel aggerate, that will have a depth of 400mm across its length; in
total the bioretention area will cover 560m but will be divided at intervals up too allow

for field access; The underdrainage will ensure conveyance and connection are
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maintained, inspection chambers will be situated at regular intervals to ensure access

is provided for maintenance and monitoring.

A filtration fleece will be lain above the permeable sub-base to prevent fines migrating

into the aggregate and underdrainage channel.

The filtration medium of the structure will be variable in depth, depending on its
upstream or downstream position, will be 0.5 — 0.8m in depth. It will consist of mix of
sand, loam, and organic matter that filters and treats runoff, the surface will be covered

in mulch layer, which protects the soil and aids pollutant treatment.

The surface layer will be formed from suitable vegetation and planting (trees, shrubs
etc) and decorative stone. It will also form a shallow depression which will provide

further attenuation during the most extreme storm events.

If any flooding or blockages were caused within the system, the overflow would be

directed into the paddock area and would follow the natural overland flow routes.

9.4.5 Detention Basin
The surrounding field, with existing shallow falls towards the northwest corner, forms

a natural detention basin before discharge into the existing drainage ditch.

No additional works are required to form the detention basin and no modification will
be required as the SuDS measures implement upstream ensure there is an overall

reduction in the surface water runoff rate.

9.4.6 Surface Water Discharge Points

The proposal will discharge the excess storm water into the surrounding field via
filtration and a protected flow control. The proposal aims to discharge the excess flows
overland to provide further reduction in the sites runoff rate by increase the travel

distance for stormwater reaching the drainage ditch.
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9.5 Water Quality Assessment
The Simple Index Approach to water quality tool was used to ensure suitable water

quality treatment has been provided within the proposed SuDS measures.

9.5.1 Treatment of Run-off
Treatment of roof water runoff will be provided through the provision of the permeable
paving, rainwater tank filtration unit to intercept gross solids and sediment, guidance

will be provided to the developer on appropriate maintenance.

9.5.2 Exceedance Flows

The elevation review of the LIDAR 1m DTM Mapping indicates that in the event of
exceedance on the site upon completion, overland flows will flow towards the rear of
the site, ensuring that safe access and egress can be maintained during such an

event.

9.6 Maintenance and Adoption of SuDS
All SuDS features will be properly installed by competent persons. They will be
maintained regularly to ensure that their design capacity and attenuation

characteristics provide the required storage volume.

Landscaping and adjacent areas will be designed such that they do not cause soil,
mulch and other materials to be washed onto the permeable surfaces and into drains

causing clogging.

Owners of the properties/persons responsible for maintenance of SuDS components
will be provided with operation and maintenance manuals which will include

information such as:

B the location of SuDS components;
B an explanation of design intent and objective of the SuDS;
B the requirements for regular and occasional inspection and maintenance;

B visual indicators that may trigger maintenance.
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Regular maintenance of SuDS components is relatively straightforward with the main

tasks consisting of:

B Regular visual inspections — checking inlets are not blocked and verifying that
clogging has not occurred;

Litter and debris removal;

Grass cutting;

Preventive sweeping;

Weeding and invasive plant control;

Oil and stain removal.

Occasional maintenance activities to ensure the long-term performance of the SuDS

features include:

B Sediment removal

B Vegetation and plant replacement

These simple measures will ensure that the storage capacity of the system is
maintained and that the need for reconstruction and replacement of components is

minimised.

Further details on SuDS maintenance measures that will be employed at the site can

be found in Appendix 8.
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10 Foul Drainage

10.1 Constraints

The site is situated in a location that is not serviced by the public sewer network.
The site is not directly serviced by the foul sewer network, when reviewing the general
guidance for new connection into the public network, the typical allowance of 30m per

unit is applied.

There are no identifiable foul assets within 500m of the site. As such the proposal will

require an alternative solution.

Therefore, the proposal will be required to install a suitable system to discharge the

sewage and effluent into a surface water body, into the ground or into a cesspit.

Due to the site location and environmental characteristics the discharge to ground or

a watercourse are not permitted by the general binding rules.

The sites infiltration potential within the limited area where a drainage field could be

located was indicated to be poor (i.e Vp greater than 100).

The adjacent field is almost entirely covered by Flood Zone 2 and 3 preventing the use

of drainage fields or drainage mounds.

The surrounding watercourses (field drainage ditches) run dry during part of the year

as such no foul effluent discharge is permitted via the general binding rules.

Due to the extensive restrictions the use of cesspits is considered to the best solution.
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10.2 Discharge Calculator
The proposed development site will form a total of 10no. pitches upon completion.

The occupancy of each pitch is considered to be on average 2.4 person per pitch, for
the use of the calculations this each pitch will be considered to house 3no. of people
on a daily basis to assess the daily volumes of waste water.

For the purpose of this assessment the total daily volumes of discharge have assumed

constant occupation of all plots to ensure the correct tank sizing is applied.

10.3 Design Load and Requirements
The design population, with an assumed capacity 3no. people per unit (10no. units)
has a total potential occupancy of 30 people.

Each cesspit is sized to serve a maximum of 6 - 9 persons. In accordance with
Approved Document H, the minimum storage volume is calculated as 18,000 litres for
the first two users plus 6,800 litres per additional user.

C1 = 3 pitches = 9 people
C2 = 2 pitches = 6 people
C3 = 3 pitches = 9 people
C4 = 2 pitches = 6 people

C1/C3 — 3 pitches
e Users=9
o Daily flow =9 x 150 = 1,350 L/day
e Minimum cesspit volume = 18,000 + (7 x 6,800)
e =65,600 litres
e =656m°
« Proposed Tank size = 70m3

[.  Report Reference: SWDS - 2025 - 000034
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C2/C4 — 2 pitches
e Users=6
o Daily flow = 6 x 150 = 900 L/day
e Minimum cesspit volume = 18,000 + (4 x 6,800)
e =45,200 litres
e =452 m?

« Proposed Tank size = 50m3

This increase allows for additional freeboard and will aid in reduced frequency of

emptying.

The total volume provided on site will be 240m3 providing a 53 days’ worth of waste

storage before emptying is required.

10.4 Proposed Foul Drainage Summary

All foul water waste from the site will discharge into Cesspools which will be contained

The Marsh 50000/70000 Litre Cesspool (also known as a cesspit) is the ultimate
solution for safe, high-volume, off-mains wastewater storage. Manufactured from
robust GRP, this 70,000L tank is engineered to provide a completely watertight,

reliable container for raw sewage, grey water, and other approved non-mains effluent.

With a heavy-duty shell suitable for all ground conditions, the HSC70000 model
ensures long-term integrity and comes backed by Marsh Industries' exceptional 25-

year structural guarantee.

Key Features and Specifications (Bulleted List)
Capacity: 50,000/ 70,000 Litres
Construction Material: High-Quality GRP (Glass Reinforced Plastic)

Durability: Heavy-Duty shell as standard, suitable for all ground conditions.
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o Standards: Designed and manufactured to BS4994 / BSEN976 and CE
Marked.

o Warranty: 25-Year Structural Guarantee; 50-Year Design Life.

o Handling: Features integral lifting eyes for simple on-site placement.

« Installation: Unique ‘'keying-in' lip for effective anchoring with concrete
surround due to groundwater.

e Function: Covered, watertight tank for storage only—it has no outlet and
provides no biological treatment.

e Alarms : High-Level Alarm (recommended) and Chemical/Silage Liners.

The proposed units will be located a minimum of 7m away from any habitable unit and

have been positioned outside of the designated Flood Zone 2 and 3 extent.

The tanks will be encased in a concrete surround following the manufactures

guidance.

The tanks are easily accessible by the access track, and will routinely monitored, and

maintained and emptied by:

A Better Service Ltd

The Homestead Park Lane, Charvil, Reading
Berkshire

RG10 9TR

Email: info@abetterserviceuk.co.uk

11 Conclusion and Recommendations

With the proposed SuDS mitigation measures in place, it is considered that the
proposed development will reduce local flood risk and enhance the local environment
and will therefore be in compliance with the LLFA’s current planning policy and the
NPPF.


mailto:info@abetterserviceuk.co.uk

BEs™ “
environmental

AV KDNKEN AL CHNSULIING Z0F1SAZE & T42INING

12 References

1. Communities and Local Government - National Planning Policy Framework
NPPF, 2019.

CIRIA, Defra, Environment Agency — UK SuDS Manual, 2015.

Core Strategy, Wokingham Borough Council, 2010.

wn

[.  Report Reference: SWDS - 2025 - 000034

[~. Site Address: Dun Elms, Nelsons Lane, Hurst, Wokingham, RG10 ORR




BEs™ :
environmental

EA RDNKEN DAL CUNSULENG. Z0F N SASE & T42INING

13 Appendices

13.1 Appendix 1 — Development Plans & Photos
See next page.

[.  Report Reference: SWDS - 2025 - 000034

[ Site Address: Dun Elms, Nelsons Lane, Hurst, Wokingham, RG10 ORR




NOTES

Writen dimensions only ao to be used rom this drawing,

fany doubt exist the Contractor must ask for clriication
'sccount mustthe contractor scal off his drawing.

Contractors and sub contractors must check and agree sl
imensions before preparing workshop crawings or
commencing work on st.

‘Contractors are resposibe for Informing mpas of any
discrapancy discovered on this draving or between this
drawing and any other related documents fssusd In respect of

“This drawing and the copyrights and patents hersn aro the
property of mpas Ltd and may be used orreproduced only.

Al work must be carried out i accordance withthe current
Buiding Regulatins, Codes of Practice and British Standards.
W any doubt exists the contractor must ask or clarification

“The Canstruction Design and I

contractor to identfy any special hazards In he carrying outof
the consiruction works and preparo a Health & Safty Plan and
Submit he relevant nformation ta the Health & Safety Exccutive

ecossay
Wi Poacock Arsitecur Sences Ltd Copyrant ©2024

Metres / ft

A Amended To Client Requirements 01-05-2024

Contract

Proposed Alterations At

Dunn Elms, Nelsons Lane, I ' I Pa 5

Reading, RG10 ORR

Client Martin Peacock
Architectural
Services Limited  Se At
£

Location Plan

Drawng No Rewsion

A

M
1250 @A3
0: 24

400




Cypress 350mm dbh

7

ak 300mm dbh

k 500mm dbh

O

\‘\\Q

)

Oak 6x250mm dbh

E«,:
\S.%-,

Vi

Oak 250mm dbh

N =
- e
= "
I
s

Oak 200mm dbh

Cypress 400mm dbh f~

s, field maple 7m high 80mm dbh

Cypres:

Oak 450mm dbh

30 40 50
?8 131 164

20
65

10
\"32

£
E
8
=<
8g
o8
a
S
8
8

dbh

Metres / ft

J Ash 450mm dbh

Ash 550mm dbh

"Ash 200mm dbh

Ash 300mm dbh

Ash 300mm dbh

[T12-A1




O A9Y L0S
ov B 05z ro oLz
pasodoid sy Inoke ayg

- Y0 019y ‘Buipesy ‘aue suosiaN
TN mowew e ‘sw3uunguw suopeseny pesodosd

Oak
300,300,400mm
dbh

] 0ak 500mm dbh
S/

J Ash 450mm dbh

‘ Oak 450mm dbh
V4

/Cypress. field maple 7m high 80mm dbh

Oak 200mm dbh

Oak 250mm dbh

\ Oak 350mm dbh

Oak 500mm dbh

Cypress 350mm dbh

Cypress 400mm dbh



BEs™ 43
environmental

EA RDNKEN DAL CUNSULENG. Z0F N SASE & T42INING

13.2 Appendix 1.1 — Drainage Comments from WBC
PDF to follow this page.
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Date: 6 January 2026
Application: 253144

WOKINGHAM
BOROUGH COUNCIL

WBC Drainage Development Management &
Compliance
P.O. Box 157
Shute End, Wokingham
Berkshire, RG40 1BN
Tel: (0118) 974 6000
Minicom No: (0118) 974 6991

Dear WBC Drainage,

Discharge of condition Consultation

Application Number: 253144

Applicant: Mr Andrew Loveridge

Site Address: Dun EIms, Nelsons Lane, Hurst, Wokingham, RG10 ORE

Parish: St. Nicholas Hurst

Grid Reference: Easting - 480761, Northing - 172680

Type of Development:

Proposal: Application for submission of details to comply with the following condition
of planning consent 243193 dated 11/04/2025. Condition 5. Drainage System. 6.
Landscaping. 7. Biodiversity Enhancements. 8. Horse manure storage. BNG
Condition.

Case Officer: Kieran Neumann

Development Management has received the above application, and we require your
comments on the proposal using the recommended memorandum below. The
documents associated with this are available to view in NEC DM using the application
number 253144. Alternatively, public documents are available to view on the Council’s
planning application search page: Wokingham Borough Council Online Planning.

Please index your response into NEC DM against the application. If you are
recommending conditions, you should give a reason with reference to relevant
policies. A list of standard conditions can be requested from the case officer.

Your observations are required in respect of this application by 27 January 2026.

Yours sincerely,
Development Management & Compliance

Public: Information that can be seen and used by everyone inside and outside the Council.



MEMORANDUM

From: NT

Service WBC Drainage App No: 253144

Address: Dun EIms, Nelsons Lane, Hurst, Wokingham, RG10 ORE.
Proposal: Application for submission of details to comply with the following

condition of planning consent 243193 dated 11/04/2025.
Condition 5. Drainage System. 6. Landscaping. 7. Biodiversity
Enhancements. 8. Horse manure storage. BNG Condition.

Type of
Development:

Site Visit Made: No

Summary Of Recommendations
] No comment
1 No objection
[ No objection subject to conditions (and reasons) stated below
Request further information before determination as stated below
(1 Objection due to the reason(s) stated below
Comments On Proposal

LLFA received Application for submission of details to comply with the following condition of
planning consent 243193 dated 11/04/2025. Condition 5. Drainage System. 6. Landscaping. 7.
Biodiversity Enhancements. 8. Horse manure storage. BNG Condition on 6 January 2026.

As a LLFA technical findings from the provided Sustainable Drainage System Strategy (Ref: SWDS-
2025-000034). While the report provides a professional conceptual framework, it is not currently
in a position to discharge the planning conditions. Based on a detailed review of Appendix
1 and Appendix 6, below assessment of how these documents address the planning conditions.
While they provide significant technical detail, they still do not fully satisfy the LLFA’s requirements
for formal discharge, primarily due to missing data and internal contradictions. Below is formal
consolidated response regarding the status of the planning conditions:

Runoff Rates and Hydraulic Performance (Discharged) - The report identifies a post-development
discharge rate of approximately 4.7 to 5.2 I/s (using a 44mm orifice) for the 1 in 100-year + 40% CC
event. While this appears to be a reduction from the calculated pre-development rate of 9.1 I/s.

Infiltration and SuDS Hierarchy (Discharged) - Appendix 1 contains section 13.3.2 "Infiltration
Testing Graphs" and 13.3.3 "Infiltration Data and Results — TP04". BRE 365 testing was conducted,
showing "moderate" rates in three pits and failure in one. While the strategy correctly adopts a
"partial infiltration" approach (permeable paving and rain gardens), the full raw test sheets and pit

Public: Information that can be seen and used by everyone inside and outside the Council.



location plans (referenced as Appendix 2.2) must be included in the formal planning submission to
validate the design rates used.

Management and Maintenance (Discharged)- Appendix 6 provides the full Tricel Service &
Maintenance Manual, and Appendix 1 confirms that WS Planning & Architecture will instruct a
maintenance company for scheduled works. This satisfies the "how" and "who" of the maintenance
condition.

Groundwater Levels (Not Discharged) - This is the most significant barrier to approval. The
condition requires confirmation of seasonal high groundwater levels. The report relies on a single
monitoring event in October 2025. Appendix 1 lists Section 13.3.5 Groundwater Monitoring. A
single autumn reading cannot establish the peak winter water table. Without seasonal monitoring
(typically Nov—Mar), you cannot demonstrate compliance with the mandatory 1.0m
clearance between the base of SuDS features and the groundwater table. In the London Clay/Head
deposits characteristic of this area, a rising winter water table could flood the attenuation storage,
rendering the SuDS ineffective.

Foul Drainage Strategy (Not Discharged) - Appendix 6 includes the Tricel Maxus Service &
Maintenance Manual and technical specifications for the treatment plant. Appendix 1 (Section
13.10.1) highlights "General Binding Rules not Met" in red text. There is a fundamental
inconsistency in the proposal. The report suggests a package treatment plant with effluent
discharged partly to ground via an infiltration system, yet the same report notes that percolation
testing for foul water failed (Vp > 100). Applicant cannot propose infiltration for foul effluent where
the ground has been proven unsuitable. You must provide a single, viable foul route—either a
justified discharge to a watercourse (requiring an Environment Agency Permit) or a revised
infiltration design supported by further testing at the specific discharge location.

LLFA Recommendation

Appendices 1 and 6 provide the How (specifications and manuals) but not the Where or When (final
site plan and winter groundwater data). To discharge the conditions, you must:
1. Resolve the Foul Water conflict: If the ground failed the Vp test, applicant cannot use the
"Discharge to Ground" detail shown in the Tricel manual.
2. Submit the Site Layout: Provide the Site Layout As Proposed (Drawing 501 Rev G)
mentioned in Appendix 1 as a clear, scaled drainage strategy.
3. Provide Winter Data: Supplement Section 13.3.5 with winter groundwater readings to
prove the 1m separation rule is met.

Conditions & Reasons (if required)

Date: 07/01/2026 Signed: NT

Public: Information that can be seen and used by everyone inside and outside the Council.
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13.3 Appendix 2.1- Site Topography and Drainage Characteristics
13.3.1 LIDAR Mapping showing Site Topography - (Source: LIDAR DTM 2022)
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13.3.2 Topographic Survey Map
See next page.
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13.3.3 Hydrology Map

—suwmm

13.3.4 Bedrock Geology, Hydrogeology & Permeability (Source: BGS, 2016)
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13.3.5 Infiltration Drainage Potential (Source: BGS, 2016)
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13.4 Appendix 2.2- Site Investigation

13.4.1 Site Investigation Photos
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13.4.2 TPO1

Site Location  [Dun Elms
Area Dun EIms
Trial Pit ID [TPO1
Test Run
Dun Elms - TPO1 - Test Run No. 1 f = Vp75- 25%0.3/@s50*tp75-25
insert time according to the measured units Infiltration Coef. Calculations
Dip Readng Water Level Above Base Depth (mbgl) Time (hours) Time (minutes) Time (s) Time 25% Full (mbgl) ~ 50% Full (mbgl) ~ 75% Full (mbgl) Width 0.50 m
Depth 1.50 m
Length 1.60 m
Total Volume 1.20 m3
Effective Storage Depth 1.00 m
25% Full b 1.25 mbgl
509 Full b 1.00 mbgl
75% Full ) 0.75 mbel
Pipe Depth g
a5 3.20m’
“ 3
Viorsas 0.40 M
Reached 25% within 24 hours. Second run undertaken. £ 75.25 (read from graph) h 0.00 mins
i M #DIV/0! m/s
Dun Elms - TPO1 - Infiltration Vs Time i v #DIV/0! mm/hr
w
Time - (Minutes) #DIV/0! m/hr
0 200 400 600 800 1000
0.00
_020 Infiltration Rate (mm/hr)
£ IR <0.036 IMPERMEABLE
§ 0.40 0.036<IR<0.38 VERY SLOW
5
g 0.60 0.38<IR<3.7 MODERATELY SLOW
S 3.7<IR<37 MODERATE
% ——————————— R R ettt s et e R b —temr— e m — === et —m 37<IR<370 MODERATELY RAPID
z 0.80 IR>370 RAPID
3
ﬁmo A A G N R R g O G G R N N N BASIC INFILTRATION RATES FOR VARIOUS SOIL
a
1.20 " Basic infiltration rate
""""""""""""""" Soil type (mm/hour)
140 sand less than 30
N sandy loam 20-30
loam 10 - 20
clay loam 5-10
==—Dun Elms - TPO1- Test Run No. 1 = === 25% Full (mbgl) = - = 75% Full (mbgl) = = 50% Full (mbgl) clay 1.5
Water level = Pipe Depth - Dip
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13.4.3 TP02 (Shallow) - Data

Site Location _|Dun Elms
Area Dun Elms
Trial Pit ID [TPO2
Test Run
Dun Elms - TPO2 - Test Run No. 1 f = Vp75- 25%0.3/as50*tp75-25
insert time according to the measured units Infiltration Coef. Calculations
Dip Readng Water Level Above Base Depth (mbgl) Time (hours) Time (minutes) Time (s) Time 25% Full (mbgl) "~ 50% Full (mbgl) = 75% Full (mbgl) Width 0.50 m
Depth 0.50 m
Length 0.50 m
Total Volume 0.13 m3
Effective Storage Depth 0.50 m
25% Full 3 0.38 mbgl
50% Full ) 0.25 mbel
75% Full | 0.13 mbgl
Pipe Depth I
50 075 m
Virs.zs 7 0.06 ™
Reached 25% within 24 hours. Second run undertaken. 1t 75.25 read from graph) ) 1127.00 mins
Ir N 1.23238E-06 m/s
I D 4.43656 mm/hr
Dun Elms - TP02 - Test Run No. 2 i ) 0.00444 m/hr
insert time according to the measured units
Dip Readng Water Level Above Base Depth (mbgl) Time (hours) Time (minutes) Time (s) Time 25% Full (mbgl) " 50% Full (mbgl) = 75% Full (mbgl)
Infiltration Rate (mm/hr)
IR<0.036 IMPERMEABLE
Reached 25% within 24 hours. Second run undertaken. 0.036<IR<0.38 VERY SLOW
0.38<IR<3.7 MODERATELY SLOW
Dun Elms - TPO2 - Test Run No. 3 37<IR<37 MODERATE
insert time according to the measured units 37<IR<370 MODERATELY RAPID
Dip Readng Water Level Above Base Depth (mbgl) Time (hours) Time (minutes) Time (s) Time 25% Full (mbgl) " 50% Full (mbgl) = 75% Full (mbgl) IR >370 RAPID
BASIC INFILTRATION RATES FOR VARIOUS
" Basic infiltration rate
Soil type (mm/hour)
sand less than 30
sandy loam 20-30
loam 10-20
clay loam 5-10
clay 1-5
Water level = Pipe Depth - Dip
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13.4.4 TP02 (Shallow) - Graph

Dun Elms - TPO2 - Infiltration Vs Time

Time - (Minutes)
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13.4.5 TP03 (Standard) - Data

Stangated at 0.1 after 1.5 days.

Site Location  |Dun Elms
Area Dun Elms
Trial Pit ID TPO3
Test Run
Dun Elms - TPO3 - Test Run No. 1 f = Vp75- 25%0.3/as50*tp75-25
insert time according to the measured units Infiltration Coef. Calculations
Dip Readng Water Level Above Base Depth (mbgl) Time (hours) Time (minutes) Time (s) Time 25% Full (mbgl) Width 0.50 m
Depth 1.50 m
Length 1.60 m
Total Volume 120 m3
Effective Storage Depth 1.00 m
25% Full ) 1.25 mbgl
50% Full M 1.00 mbgl
75% Full b 0.75 mbgl
Pipe Depth I
50 3.20m”
~ 3
Viprsas 0.40 M
Below 50% within 24 hours. Second run undertaken. t p75.25 (read from graph) h 1184.00 mins
Ir N 1.75957E-06 m/s
I : 633446 mm/hr
Dun Elms - TP03 - Test Run No. 2 Ir 0.00633 m/hr
insert time ing to the units
Dip Readng Water Level Above Base Depth (mbgl) Time (hours) Time (minutes) Time (s) Time 25% Full (mbgl)
Infiltration Rate (mm/hr)
IR <0.036 IMPERMEABLE
0.036<1R<0.38 VERY SLOW
0.38<IR<3.7 MODERATELY SLOW
3.7<IR<37 MODERATE
37<IR<370 MODERATELY RAPID
IR >370 RAPID
BASIC INFILTRATION RATES FOR VARIOUS SOIL
Below 50 % within 24 hours - Final run undertaken. Second run undertaken.
Basic infiltration rate
Soil type (mm/hour)
sand less than 30
sandy loam 20-30
loam 10 - 20
clay loam 5-10
clay 1-5
Dun Elms - TP03 - Test Run No. 3
insert time according to the measured units
Dip Readng Water Level Above Base Depth (mbgl) Time (hours) Time (minutes) Time (s) Time 25% Full (mbgl) Water level = Pipe Depth - Dip
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13.4.6 TP03 (Standard) - Graph
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Dun Elms - TPO3 - Infiltration Vs Time
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13.4.7 TP04 (Shallow)

57

Site Location _ |Dun Elms

Area Dun Elms

Trial Pit ID TPO4

Test Run

Dun Elms - TP04 - Test Run No. 1 f = Vp75- 25%0.3/@s50*tp75-25
insert time according to the measured units Infiltration Coef. Calculations

Dip Readng Water Level Above Base Depth (mbgl) Time (hours) Time (minutes) Time (s) Time 25% Full (mbgl) "~ 50% Full (mbgl) ~ 75% Full (mbgl) (Width 0.50 m
Depth 0.50 m
Length 0.50 m
Total Volume 0.13 m3
Effective Storage Depth 0.50 m
25% Full 0.38 mbgl
509 Full A 0.25 mbgl

Reached 25% within 24 hours. Second run undertaken. 75% Full M 0.13 mbgl
Pipe Depth I
550 0.75m*

Dun Elms - TPO4 - Test Run No. 2 Viyrs.25 A 0.06 m*
insert time according to the measured units ¢ 7525 read from graph) 7 512.00 mins
Dip Readng Water Level Above Base Depth (mbgl) Time (hours) Time (minutes) Time (s) Time 25% Full (mbgl) ~ 50% Full (mbgl) ~ 75% Full (mbgl) If 2.71267E-06 m/s
I Y 9.76563 mm/hr
N 0.00977 m/hr
Infiltration Rate (mm/hr)

Reached 25% within 24 hours. Second run undertaken. IR<0.036 IMPERMEABLE
0.036<IR<0.38 VERY SLOW
0.38<IR<3.7 MODERATELY SLOW
3.7<IR<37 MODERATE
37<IR<370 MODERATELY RAPID
IR >370 RAPID

Dun Elms - TP04 - Test Run No. 3
insert time ing to the units
b M " Basic infiltration rate

Dip Readng Water Level Above Base Depth (mbgl) Time (hours) Time (minutes) Time (s) Time 25% Full (mbgl) 50% Full (mbgl) 75% Full (mbgl) Soil type (mm/hour)
sand less than 30
sandy loam 20-30
loam 10 - 20
clay loam 5-10
clay 1-5

Water level = Pipe Depth - Di

[.  Report Reference: SWDS - 2025 - 000034

[~. Site Address: Dun Elms, Nelsons Lane, Hurst, Wokingham, RG10 ORR
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13.4.8 TP04 (Shallow) - Graph

Dun Elms - TP04 - Infiltration Vs Time

Time - (Minutes)
0 120 240 360 480 600 720 840 960 1080 1200 1320

0.00

©
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o
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o

©
N
o

o
)
o

Depth below ground surface (m)
=
o

0.60
——Dun Elms - TP04 - Test Run No. 1 —— Dun Elms - TP0O4 - Test Run No. 2 —®— Dun Elms - TP0O4 - Test Run No. 3

----25% Full (mbgl) = - =75% Full (mbgl) = = =50% Full (mbgl)

[~.  Report Reference: SWDS - 2025 - 000034

[~. Site Address: Dun Elms, Nelsons Lane, Hurst, Wokingham, RG10 ORR
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13.4.9 Field Drainage Testing Results

59

Site Location _[Dun Elms
Area Trial Pit Near BHO1

Trial Pit ID A/B
Trial Pit Near BHO1 - A /B -Test Run No. 1
insert til ing to the units
% Percentage |Water Level (m)|Water Level Above Base Depth (mbgl) Time (hours) Time (minutes) Time (s) Time 25% Full (mbgl) ~ 50% Full (mbgl) ~ 75% Full (mbgl)
Pit Failed to drain overnight. Testing failed.
Trial Pit Near BHO1 - A /B - Test Run No. 1
insert to the units
~ ~
% Percentage [Water Level (m)|Water Level Above Base Depth (mbgl) Time (hours) Time (minutes) Time (s) Time 25% Full (mbgl) 50% Full (mbgl) 75% Full (mbgl)

Pit Failed to drain overnight. Testing failed.

[.  Report Reference: SWDS - 2025 - 000034

[~.  Site Address: Dun Elms, Nelsons Lane, Hurst,

Wokingham, RG10 ORR
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13.4.10 Soakaway Test Location Map

[ STM ENYIRONMENTAL =

| Cematag Frvioementd Fagann & Scivataty

[ Site Boundary
Type
¢ 10 20m ® Borehole
_— ® Soakaway
13.4.11 Groundwater Monitoring
Site Name: Dun Elms, Nelsons Lane, Hurst, Wokingham, RG10 ORR
Ground Water
Borehole Reference | Water Well Depth
Strike Level Comments Weather
Date
dd/mm/yy BH# m bgl |m bgl {mbgl)
01/09/2025 BHO1 4.5 4.8 55 Borehole Drilled Clear - Blue Skys
13/10/2025 BHO1 4.8 5.2 Silting of BH
06/03/2026 BHO1 3.0 5.2
01/09/2025 BHO2 - 3.1 4.2 Borehole Drilled Clear - Blue Skys
13/10/2025 BHO02 - 3.5 4.2
06/03/2026 BHO2 - = - Borehole could not be located.

[~.  Report Reference: SWDS - 2025 - 000034

[~. Site Address: Dun Elms, Nelsons Lane, Hurst, Wokingham, RG10 ORR
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13.5 Appendix 3 — Flood Risk Mapping
13.5.1 Flood Map for Planning (EA)
See next page.

[.  Report Reference: SWDS - 2025 - 000034

[ Site Address: Dun Elms, Nelsons Lane, Hurst, Wokingham, RG10 ORR




Environment
W Agency

Flood map for planning

Your reference  Location (easting/northing) Created
Unspecified 480783/172703 23 October 2025 10:34

Your selected location is in flood zone 3, an area with a high
probability of flooding.

This means:

 you must complete a flood risk assessment for development in this area

» you should follow the Environment Agency's standing advice for carrying
out a flood risk assessment (see https://www.gov.uk/quidance/flood-risk-
assessment-standing-advice)

Notes

The flood map for planning shows river and sea flooding data only. It doesn't
include other sources of flooding. It is for use in development planning and flood
risk assessments.

This information relates to the selected location and is not specific to any property
within it. The map is updated regularly and is correct at the time of printing.

Flood risk data is covered by the Open Government Licence which sets out the
terms and conditions for using government data. https://
www.nationalarchives.gov.uk/doc/open-government-licence/version/3

Use of the address and mapping data is subject to Ordnance Survey public
viewing terms under Crown copyright and database rights 2025 AC0000807064.
https://flood-map-for-planning.service.gov.uk/os-terms

Page 1 of 2


https://www.gov.uk/guidance/flood-risk-assessment-standing-advice
https://www.gov.uk/guidance/flood-risk-assessment-standing-advice
https://www.nationalarchives.gov.uk/doc/open-government-licence/version/3
https://www.nationalarchives.gov.uk/doc/open-government-licence/version/3
https://flood-map-for-planning.service.gov.uk/os-terms
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Flood map for planning

Your reference
Unspecified
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480783/172703
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13.5.2 Long Term Fluvial Flood Risk Map (EA)
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13.5.3 Long Term Pluvial Flood Risk Map (EA)

[.  Report Reference: SWDS - 2025 - 000034
[~. Site Address: Dun Elms, Nelsons Lane, Hurst, Wokingham, RG10 ORR
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13.5.4 Risk of Flooding from Surface Water (2040-2060) (EA, 2025)
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13.5.5 Risk of Flooding from Surface Water (2040-2060), 0.2m (EA, 2025)
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13.5.6 Groundwater flooding susceptibility (Source: BGS, 2016).
N/A.

Report Reference: SWDS - 2025 - 000034
Site Address: Dun Elms, Nelsons Lane, Hurst, Wokingham, RG10 ORR
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13.6 Appendix 4 — Runoff Rate and Storage Calculations
13.6.1 UK SuDS
See next page.

[.  Report Reference: SWDS - 2025 - 000034

[ Site Address: Dun Elms, Nelsons Lane, Hurst, Wokingham, RG10 ORR




I\AN Surface water storage volume design tool

hrwa"ingford www.uksuds.com | Surface water storage volume design tool (https://www.uksuds.com/)

This is an estimation of the storage volume requirements that are needed to meet normal best practice criteria in line

with Environment Agency guidance “Rainfall runoff management for developments”, SC030219 (2013), the SuDS Manual

C753 (CIRIA, 2015) and the non-statutory standards for SuDS (Defra, 2015). It is recommended that the total storage

volume for the site is distributed across the site using multiple SuDS and that hydraulic modelling software is used to

undertake and finalise the detailed design of the drainage system.

Project details

Date [02/10/2025
Calculated by Yonas Makoni
Reference 1 SWDS - 2025 - 000034
Model version l 212
Location
Site name Dun Elms
Site location { Wokingham
A32 - ==
i 1 ~ \
_ ) = Waltham 5t ;
11' . _!‘,/ :.I\.\'H.‘I'-EE w"""‘":m ="
\ Ftus-:ornl:'e / B3N24
o\ \Twyford | oa ..-4‘
| -
Laria 3 ,;/‘
S
o 2
>
/ 3018
‘/"'.'r
B3030 . et
ik &
|
-_-' Hurst > e
& T et
¢
e Sk laction §
i e
v A2
o Hrioge
= Vi
‘\“ f Wi
N \ © OpenStreetMap (https://www.openstreetmap.org/copyright) contributors.

Site easting (British National Grid)

Site northing (British National Grid)

480730

172694



https://www.uksuds.com/
https://www.uksuds.com/
https://www.openstreetmap.org/copyright
https://www.openstreetmap.org/copyright

Site areas

A There are problems with this field.

ha

Total site area (ha) [ 0.461
Roof area

Total roof area (ha) [ 0.0915
Contributing roof area (ha) { 0.0915
Non-contributing roof area (ha) 0
Paved area

Total paved area (ha) [ 0.3695
Contributing paved area (ha) [ 0.3695
Non-contributing paved area (ha) 0

Grass / vegetated area

ha

Total grass / vegetated area (ha) [ 0

Contributing grass / vegetated area (ha) [ 0

Non-contributing grass / vegetated area (ha) 0

Total area

Total contributing area (ha) 0.461

Contributing areas with urban creep allowance

ha

ha

ha

ha

ha

ha

ha

ha

ha

Urban creep allowance factor [ +0% (no creep)

Storage design parameters

Storage base shape [ Rectangular / square

Storage base length to width ratio [ 2:1

Storage design depth (m) [ 0.4

Storage side slope (1in x) [ 1in1

Storage voids ratio (%) [ 90% (e.g. geocellular crate systems)

Storage volume design return period (years) [ 1:100 years




Discharge flow rate from the site

Method

Type of site

Specify the method

FEH statistical

SAAR (mm)

BFIHOST

QMed (I/s)

QMed-QBar conversion

Total area for greenfield runoff calculation
(ha)

QBar (I/s)
Hydrological region

Return period (years)

Growth curve factor
Flow rate (FEH statistical) (I/s)

Relaxation factor

Final discharge rate

Runoff calculation method

Design flow rate (I/s)

Blockage risk
Specify the method

Minimum discharge flow rate to prevent
blockage

Design orifice diameter (mm)

Flow rate of orifice (I/s)

Rainfall and runoff
Rainfall input type

Distance from FEH location to site (km)

Climate change allowance factor

[ Previously developed

[ FEH statistical + relaxation

My value Map/default value
652 mm O { 652
0.171
2.19 I/s
1136 - [ 1136
0.461 ha OO { 0.461
2.49 I/s
6 (@) ’ 6

[ Qbar (1:2.3 years)

1

2.49 I/s

FEH statistical + relaxation

2.49 I/s

[ Flow rate

[ /s

My value Calculated value
44 o OO 44
2.49 I/s

FEH22 CSV file

FEH_Point_Rainfall_FEH22_AM_480758_172693.csv

140%




Model results

e Maximum discharge flow rate: 2.5 (I/s)

e Outflow orifice diameter: 44 (mm)

e Storage base length: 48 (m)

e Storage base width: 24 (m)

* Storage base area: 1160 (m?)

« Storage total volume: 474 (m3)

* Storage total water volume: 427 (m?)

e Storm return periods run: 1, 2, 10, 30, 100, 200 (years)

e Storm durations run: 15, 30, 60, 120, 180, 240, 360, 540, 720, 900, 1080, 1440, 1800, 2160, 2880, 3600, 4320, 5040, 5760

(minutes)

Return Period (years) Critical Duration (minutes) Peak Flow Rate (I/s) Max Depth (m) Max water volume (m3) Max storage volume (mq)
1 1440 1.3 0.12 129 143

2 1080 1.4 0.15 156 173

10 900 1.9 0.25 267 297

30 720 2.2 0.32 339 377

100 120 2.5 0.40 427 474

200 720 2.7 0.45 489 543

Please note runoff estimation and storage volume estimation are subject to uncertainty. Storage volume results are therefore reported to the nearest 1 m3 value,

unless storage volumes are less than 10 m3, in which case, storage volumes are provided to 1 decimal place.

Disclaimer

This report was produced using the surface water storage volume design tool (2.1.2) developed by HR Wallingford and available at uksuds.com

(https://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 uksuds.com/terms-

conditions (https://www.uksuds.com/terms-conditions). The outputs from this tool have been used to estimate surface water storage volumes for the whole site

based on a limiting discharge rate from the site. 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, Centre for Ecology and Hydrology, Wallingford Hydrosolutions or any other organisation for the use of these data in the design or operational

characteristics of any drainage scheme.

HR Wallingford are not responsible for any rainfall data shared that is subject to licensing terms imposed by UK Centre for Ecology & Hydrology's Flood Estimation

Handbook web service (https://fehweb.ceh.ac.uk/Home/Terms (https://fehweb.ceh.ac.uk/Home/Terms)).


https://www.uksuds.com/
https://www.uksuds.com/
https://www.uksuds.com/terms-conditions
https://www.uksuds.com/terms-conditions
https://www.uksuds.com/terms-conditions
https://fehweb.ceh.ac.uk/Home/Terms
https://fehweb.ceh.ac.uk/Home/Terms

I\AN Greenfield runoff rate estimation tool

hrwa"ingford www.uksuds.com | Greenfield runoff rate estimation tool (https://www.uksuds.com/)

This is an estimation of the greenfield runoff rates that are used to meet normal best practice criteria in line with
Environment Agency guidance “Rainfall runoff management for developments”, SC030219 (2013), the SuDS Manual C753
(CIRIA, 2015) and the non-statutory standards for SuDS (Defra, 2015). This information on greenfield runoff rates may be

the basis for setting consents for the drainage of surface water runoff from sites.

Project details

Date [ 25/09/2025
Calculated by Yonas Makoni
Reference { SWDS - 2025 - 000034
Model version ’ 212
Location
Site name Dun Elms
Site location [ Wokingham
;?\5-+ /;‘-//
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T o ™ AJ29(M)
ndlesham %
sl \\ © OpenStreetMap (https://www.openstreetmap.org/copyright) contributors.
Site easting (British National Grid) 480759
Site northing (British National Grid) 172696
Site details

Total site area (ha) 0.4610

ha


https://www.uksuds.com/
https://www.uksuds.com/
https://www.openstreetmap.org/copyright
https://www.openstreetmap.org/copyright

Greenfield runoff

Method

Method FEH statistical

FEH statistical

My value Map value
SAAR (mm) 652 m [652
BFIHOST 0.171
QMed-QBar conversion 1136 - [ 1.136
QMed (I/s) 2.19 Vs
QBar (FEH statistical) (I/s) 249 /s
Growth curve factors
My value Map value
Hydrological region 6 (- 6
1year growth factor 0.85
2 year growth factor 0.88
10 year growth factor 1.62
30 year growth factor 2.3
100 year growth factor 3.19
200 year growth factor 3.74

Results

Method FEH statistical

Flow rate 1year (I/s) 21 I/s
Flow rate 2 year (I/s) 2.2 /s
Flow rate 10 years (I/s) 4.0 I/s
Flow rate 30 years (I/s) 5.7 I/s
Flow rate 100 years (I/s) 79 I/s
Flow rate 200 years (I/s) 9.3 /s

Please note runoff estimation is subject to significant uncertainty. Results are therefore normally reported to only 1 decimal
place. Where 2 decimal places are provided, this does not indicate accuracy to this level, it has been adopted to prevent

‘zero’ figures from being reported. Outputs less than 0.011/s are reported as 0.011/s.

Disclaimer

This report was produced using the Greenfield runoff rate estimation tool (2.1.2) developed by HR Wallingford and available at uksuds.com (https://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 uksuds.com/terms-conditions
(https://www.uksuds.com/terms-conditions). The outputs from this tool have been used to estimate Greenfield runoff rates. 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, Centre for Ecology and Hydrology, Wallingford

Hydrosolutions or any other organisation for the use of these data in the design or operational characteristics of any drainage scheme.


https://www.uksuds.com/
https://www.uksuds.com/
https://www.uksuds.com/terms-conditions
https://www.uksuds.com/terms-conditions
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13.7 Appendix 5 — Drainage Asset Search
See next page.

[.  Report Reference: SWDS - 2025 - 000034

[ Site Address: Dun Elms, Nelsons Lane, Hurst, Wokingham, RG10 ORR




Asset Location Search Sewer Map - ALS/ALS Standard/2025 5215613

Grange Farm

Bungalow

Grange Farm

N\

) —
The width of the displayed area is 500 m and the centre of the map is located at OS coordinates 480803,172654

The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not shown but their presence should be anticipated. No liability of
any kind whatsoever is accepted by Thames Water for any error or omission. The actual position of mains and services must be verified and established on site before any works are undertaken.

IBased on the Ordnance Survey Map (2024) with the Sanction of the controller of H.M. Stationery Office, License no. AC0000849556 Crown Copyright Reserved.

Thames Water Utilities Ltd, Property Searches, Clearwater Court, Vastern Road, Reading RG1 8DB Page 6 of 10
T 0800 009 4540 E property.searches@thameswater.co.uk | thameswater.co.uk/propertysearches




NB. Levels quoted in metres Ordnance Newlyn Datum. The value -9999.00 indicates that no survey information is available

Manhole Reference Manhole Cover Level

Manhole Invert Level

n/a n/a

n/a

of mains and services must be verified and established on site before any works are undertaken.

The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not
shown but their presence should be anticipated. No liability of any kind whatsoever is accepted by Thames Water for any error or omission. The actual position

Thames Water Utilities Ltd, Property Searches, Clearwater Court, Vastern Road, Reading RG1 8DB
T 0800 009 4540 E property.searches@thameswater.co.uk | thameswater.co.uk/propertysearches

Page 7 of 10



Based on the Ordnance Survey Map (2024) with the sanction of the Controller of H.M ALS/ALS Stan dardl202 5_52 1 561 3

Stationery Office, License Number AC0000849556 Crown Copyright Reserved.
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The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not shown but their presence should be anticipated. No liability of any
kind whatsoever is accepted by Thames Water for any error or omission. The actual position of mains and services must be verified before any works are undertaken. Crown copyright Reserved

Scale: 1:7161 Comments:
Width: 2000m

Printed By: SEswara1

Print Date: 29/08/2025

Map Centre: 480755,172605

Grid Reference: SU8072NE




ALS/ALS Standard/2025_5215613

NB: Level quoted in metres Ordnance Newlyn Datum. The value -9999.00 indicates no Survey information is available.

REFERENCE COVER LEVEL INVERT LEVEL REFERENCE COVER LEVEL INVERT LEVEL
9502 39.08 36.99 9501 39.12 36.65
9403 38.89 36.17 7301 39.26 37.73
9303 38.76 34.4 8401 39.09 36.79
8301 39.1 37.27 0301 38.73 34.6
5202 37.04 34.18 7101 38.31 36.43
0202 38.7 35.09 0201 38.86 35.15
0901 38.45 37.3 0102 39.05 36.04
0001 39.69 36.88 0101 39.39 36.46
0902 39.31 37.16 1202

1201 37.74 35.94 5203 37.12 34.25
5204 37.17 35.08 6201 37.49 35.39
6101 37.79 35.59 1101 37.63 36.23
0204 0203

6102 38.01 35.81 6103 38.34 36.09
9402 39.3 36.38 7001

9401 39.35 36.63 9302 37.66 33.29
931A 521A

211C 211B

221A 211A

091A

The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not shown but their presence should be anticipated. No liability of
any kind whatsoever is accepted by Thames Water for any error or omission. The actual position of mains and services must be verified before any works are undertaken. Crown copyright Reserved
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Asset Location Search Water Map - ALS/ALS Standard/2025 5215613
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The width of the displayed area is 500 m and the centre of the map is located at OS coordinates 480803, 172654.
The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not shown but their presence should be anticipated. No liability of
any kind whatsoever is accepted by Thames Water for any error or omission. The actual position of mains and services must be verified and established on site before any works are undertaken.

Based on the Ordnance Survey Map (2024) with the Sanction of the controller of H.M. Stationery Office, License no. AC0000849556 Crown Copyright Reserved.

Thames Water Utilities Ltd, Property Searches, Clearwater Court, Vastern Road, Reading RG1 8DB Page 9 of 10
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W) Asset Location Search - Water Key

e

i
Water Pi PES (Operated & Maintained by Thames Water) Valves Operational Sites
« Distribution Main: The most common pipe shown on water maps. ! General PurposeValve @ Booster Station
With few exceptions, domestic connections are only made to .
distribution mains. * Air Valve @ Other
y Pressure ControlValve @ Other (Proposed)
1 Trunk Main: A main carrying water from a source of supply to a
treatmentplantor rese_rvo‘r, or frqm one treatmentplantor reservoir X Customer Valve A Pumping Station
to another. Also a main transferring water in bulk to smaller water
mains used for supplying individual customers. A Service Reservoir
Hydrants
) o o &b Shaft Inspection
F supRLY Supply Main: A supply main indicates that the water main is used @ Single Hydrant
as a supply for a single property or group of properties. ¢ TreatmentWorks
) . L ) ) Meters ® Unknown
3 FIRE Fire Main: Where a pipe is used as a fire supply, the word FIRE will
be displayed along the pipe. | Meter R Water Tower
5 eTERED Metered Pipe: A metered main indicates that the pipe in question End Items
supplies water for a single property or group of properties and that o Other Symbols
quantity of water passing through the pipe is metered even though Symbol indicating what happens at the end of - y
there may be no meter symbol shown. a water main. Data Logger
Blank Flange
o . ) Casement: Ducts may contain high voltage cables
Transmission Tunnel: A very large diameter water pipe. Most Capped End b Please chack with Thames Water.
tunnels are buried very deep underground. These pipes are not . .
expected to affect the structural integrity of buildings shown on the O  Emptying Pit
map provided. )
PP ©  Undefined End
_____________ Proposed Main: A main that is still in the planning stages or in the E  Manifold
process of being laid. More details of the proposed main and its
reference number are generally included near the main. Customer Supply
Fire Supply
Other Water Pi PEeS (Not Operated or Maintained by Thames Water)
———— Other Water Company Main: Occasionally other water company
PIPE DIAMETER DEPTH BELOW GROUND water pipes may overlap the border of our clean water coverage
. , area. These mains are denoted in purple and in most cases have
Up to 300mm (127) 900mm (3) the owner of the pipe displayed along them.

300 - 600 12" - 24" 1100mm (3' 8” i . -
mm mm ( ) ( ) Private Main: Indiates that the water main in question is not owned

600mm and bigger (24" plus) 1200mm (4°) by Thames Water. These mains normally have text associated with
them indicating the diameter and owner of the pipe.

Thames Water Utilities Ltd, Property Searches, Clearwater Court, Vastern Road, Reading RG1 8DB Page 10 of 10
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13.8 Appendix 6 — Details of Proposed SuDS
13.8.1 Permeable Paving

[.  Report Reference: SWDS - 2025 - 000034
[~

Site Address: Dun Elms, Nelsons Lane, Hurst, Wokingham, RG10 ORR




TYP. NO. 8, 89, OR 9 AGGREGATE IN OPENINGS

CONCRETE PAVERS MIN. 3 1/8 IN. (80 MM) THICK
FOR VEHICULAR TRAFFIC (ASPECT RATIO < 3)

CURB/EDGE RESTRAINT WITH CUT-OUTS

FOR OVERFLOW DRAINAGE (CURB SHOWN)

—— BEDDING COURSE 2 IN. (50 MM) THICK
(TYP. NO. 8 AGGREGATE)

—— 4 IN. (100 MM) THICK NO. 57 STONE
OPEN-GRADED BASE

MIN. 6 IN. (150 MM) THICK NO. 2 STONE SUBBASE

1
)

_— NON-PERFORATED OUTLET PIPES SPACED
AND SLOPED TO DRAIN STORED WATER TO
CATCH BASIN OR WATER COURSE

_— DRAINAGE GEOTEXTILE ON SIDES OF
SUBBASE AND UNDER CURB

OPTIONAL DRAINAGE GEOTEXTILE ON

||E| | |EmE|_|| E| I IE\ PERFORATED, SLOPED UNDERDRAINS

SUBGRADE PER DESIGN ENGINEER

EMBED PIPE IN NO. 57 STONE

a8

SOIL SUBGRADE SLOPED TO DRAIN

NOTES:

1. 23/8IN. (60 MM) THICK PAVERS MAY BE USED IN PEDESTRIAN AND RESIDENTIAL APPLICATIONS.

2. NO. 2 STONE SUBBASE THICKNESS VARIES WITH DESIGN.
CONSULT ICPI PERMEABLE INTERLOCKING CONCRETE PAVEMENT MANUAL.

3. NO. 2 STONE MAY BE SUBSTITUTED WITH NO.3 OR NO.4 STONE.

SELECT GEOTEXTILE PER AASHTO M 288.

PERMEABLE PAVEMENT WITH PARTIAL
INFILTRATION TO SOIL SUBGRADE

DRAWING NO.

ICPI1-69

SCALE

NO SCALE




POP-UP DRAIN AT LOWEST
ELEVATION. RECESS TOP
1/4 IN. (5 MM) INTO GRADE.
PLACE ELBOW ON MIN. 3 IN.
(75 MM) THICK COMPACTED
ASTM NO. 8 STONE

TOP OF PVC LEVEL
WITH TOP OF ASTM
NO. 57 STONE BASE

CONCRETE PAVERS
3 1/8 IN. (80 MM) THICK

ASTM NO. 8, 9, OR 89
JOINT FILL

PLASTIC OR METAL EDGE
RESTRAINT WITH SPIKES
MAX. 1 FT. (300 MM) O.C.

SOIL WITH
/ VEGETATIVE COVER

ASTM NO. 8 BEDDING,
2 IN. (50 MM) THICK

ASTM NO. 57 BASE
4 IN. (100 MM) THICK

12 IN. (300 MM) _

—— COMPACTED, DENSE-GRADED

~ AGGREGATE BERM WRAPPED
T INGEOTEXTILE (TYPICAL)

= oS
e I I I ey .

Tl T=TT1—11 T T =T ] == | =T~ SOIL SUBGRADE

4 IN. (100 MM) PVC PIPE
MIN. 2% SLOPE

L COVER PIPE OPENING
AND FASTEN 16 MESH

\— ASTM NO. 2 SUBBASE
MIN. 6 IN. (150 MM) THICK

FIBERGLASS SCREEN OPTIONAL DRAINAGE GEOTEXTILE

UNDER BASE PER DESIGN ENGINEER

NOTES:

© N>R WD

©

DESIGN, MATERIAL, AND CONSTRUCTION GUIDELINES TO FOLLOW ICPI GUIDE SPECIFICATIONS

DAYLIGHT DRAIN PIPE TO DRAINAGE SWALE. USE POP-UP DRAIN IN YARD (AS SHOWN) OR CONNECT TO STORM SEWER.
APPLY WATERPROOF MEMBRANE VERTICALLY AGAINST HOUSE FOUNDATION PRIOR TO PLACING SUBBASE AND BASE.
ALL SOIL SUBGRADES SHALL SLOPE TOWARD STREET.

SUBGRADE SOIL MAXIMUM CROSS SLOPE IS 0.5%. MAXIMUM LONGITUDINAL SLOPE IS 2% TOWARD STREET.

USE SOIL BERMS FOR LONGITUDINAL SOIL SUBGRADE SLOPES EXCEEDING 2% TOWARD STREET.

5% MAXIMUM SURFACE SLOPE.

THICKER SUBBASE AND/OR ADDITIONAL DRAIN PIPES MAY BE REQUIRED IF DRIVEWAY RECEIVES RUNOFF FROM
ADJACENT IMPERVIOUS SURFACES OR ROOFS.

NO. 2 STONE MAY BE SUBSTITUTED WITH NO. 3 OR NO. 4 STONE.

. SELECT GEOTEXTILE PER AASHTO M 288.

DRAWING NO.

PERMEABLE INTERLOCKING CONCRETE ICPI-79

SCALE

PAVEMENT DRIVEWAY WITH AGGREGATE BERMS NO SCALE




3 1/8 IN. (80 MM) THICK LOW PERMEABLE
CONCRETE PAVERS WITH ASTM NO. 8, 89,
OR 9 STONE IN THE JOINTS

2 IN. (50 MM) THICK
NO. 8 STONE BEDDIN

e — i — i ] — A

SOIL SUBGRADE

UNDERDRAIN

NOTES:

1.

CHECK DAMS RECOMMENDED ON SUBGRADE LONGITUDINAL SLOPES OR
AS DIRECTED BY THE CONTRACT DOCUMENTS.

: Yo o

eV

G

a

4 IN. (100 MM) THICK
NO. 57 STONE BASE

|
|
i |

=)
1/

/

—

=
/]

N

CONCRETE FLOW BARRIER
OR CHECK DAM (TYPICAL)

ENGINEER TO DESIGN SYSTEM TO ACHIEVE STORAGE, DRAW-DOWN, STRUCTURAL,

AND FREEZE-THAW REQUIREMENTS.

(150 M

NO. 2 STONE SUBBASE
MIN. 6 IN. (150 MM) THICK

M)

FOR FACILITIES WITH AN IMPERMEABLE LINER: MINIMUM SUBGRADE SLOPE SHALL BE 2% TO DRAIN DRY.
4. DISTANCE BETWEEN CHECK DAMS IS DETERMINED BY LIMITING WATER TO ONLY FILL THE SUBBASE

IN EACH CELL. REFER TO THE CONTRACT DOCUMENTS FOR SPACING.

DETAIL ON THIS SHEET.

SHOULD BE LEVEL WITH CONCRETE PAVER FIELD.

. CHECK DAMS: 4,000 PSI (28 MPA) CONCRETE OR PER CONTRACT DOCUMENTS.

. CHECK DAMS SHALL ONLY EXTEND TO BOTTOM OF THE NO. 57 STONE BASE PER LONGITUDINAL SLOPE

. 6 IN. (150 MM) IS REQUIRED BELOW CHECK DAMS SECTIONS WITH A 15 IN. (375 MM) TOTAL DEPTH.

PERMEABLE PAVEMENT WITH TERRACED SUBGRADE

DRAWING NO.

ICPI-82

SCALE

NO SCALE




3 1/8 IN. (80 MM) THICK LOW PERMEABLE
CONCRETE PAVERS WITH ASTM NO. 8, 89,
OR 9 STONE IN THE JOINTS

2 IN. (50 MM) THICK

T _ SLQDE NO. 8 STONE BEDDING
L TTy— 4 IN. (100 MM) THICK
STl o[ | T —NO- 57 STONE BASE CONCRETE FLOW BARRIER
G [T OR CHECK DAM (TYPICAL)
SiS e s TR /MR8 IN. (150 M) THICK
SIS hE X el ) -
/S//\Q/Q = o ? 4.
Sl =l =t D5 o
=/ /t//\//\/:/ SRS s ST
ST f ,/\\/4/5// ,\\7/\/\/\//\7/\\/§<7\/<
SOIL SUBGRADE ~I=Jf /\//5///§ A
UNDERDRAIN /\ii\/éﬁ/\/\;:///i/s
NOTES: ' = E//\L\\/ﬁ
(150 MM)

1.

CHECK DAMS RECOMMENDED ON SUBGRADE LONGITUDINAL SLOPES OR AS
DIRECTED BY THE CONTRACT DOCUMENTS.

ENGINEER TO DESIGN SYSTEM TO ACHIEVE STORAGE, DRAW-DOWN, STRUCTURAL, AND

FREEZE-THAW REQUIREMENTS.

FOR FACILITIES WITH AN IMPERMEABLE LINER: MINIMUM SUBGRADE SLOPE SHALL BE 2% TO DRAIN DRY.
DISTANCE BETWEEN CHECK DAMS IS DETERMINED BY LIMITING WATER TO ONLY FILL THE SUBBASE

IN EACH CELL. REFER TO THE CONTRACT DOCUMENTS FOR SPACING.

CHECK DAMS SHALL ONLY EXTEND TO BOTTOM OF THE NO. 57 STONE BASE PER LONGITUDINAL SLOPE

DETAIL ON THIS SHEET.

SHOULD BE LEVEL WITH CONCRETE PAVER FIELD.
CHECK DAMS: 4,000 PSI (28 MPA) CONCRETE OR PER CONTRACT DOCUMENTS.

. 6 IN. (150 MM) IS REQUIRED BELOW CHECK DAMS SECTIONS WITH A 15 IN. (375 MM) TOTAL DEPTH.

PERMEABLE PAVEMENT ON SLOPED SUBGRADE

DRAWING NO.

ICPI-81

SCALE

NO SCALE
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NOTES:
1. 2 3/8 IN. (60 MM) THICK PAVERS MAY BE USED IN RESIDENTIAL APPLICATIONS.

2. NO. 2 STONE SUBBASE THICKNESS VARIES WITH DESIGN. NO. 3 OR NO. 4 STONE IS ACCEPTABLE.
CONSULT ICPI PERMEABLE INTERLOCKING CONCRETE PAVEMENT MANUAL.

TYP.NOQO. 8, 89, OR 9 AGGREGATE IN OPENINGS

CONCRETE PAVERS MIN. 3 1/8 IN. (80 MM) THICK
FOR VEHICULAR TRAFFIC (ASPECT RATIO < 3)

CURB/EDGE RESTRAINT WITH CUT-OUTS
FOR OVERFLOW DRAINAGE (CURB SHOWN)

BEDDING COURSE 2 IN. (60 MM) THICK
(TYP. NO. 8 AGGREGATE)

4 IN. (100 MM) THICK NO. 57 STONE
OPEN-GRADED BASE

MIN. 6 IN. (150 MM) THICK
NO. 2 STONE SUBBASE

DRAINAGE GEOTEXTILE TO PROTECT
GEOMEMBRANE FROM DAMAGE

GEOMEMBRANE ON BOTTOM AND
SIDES OF OPEN-GRADED BASE

PERFORATED UNDERDRAIN PIPES SPACED AND
SLOPED TO DRAIN ALL STORED WATER. EMBED
PIPES IN NO. 57 STONE AND SLOPE TO OUTLET

SOIL SUBGRADE SLOPED TO DRAIN

3. PERFORATED PIPES MAY BE RAISED FOR WATER STORAGE FROM LARGE RAIN EVENTS WITH OUTLET(S)

AT LINER BOTTOM TO DRAIN SMALL RAIN EVENTS.
4. SELECT GEOTEXTILE PER AASHTO M 288.

PERMEABLE PAVEMENT WITH NO
INFILTRATION TO SOIL SUBGRADE

DRAWING NO.

ICPI-70

SCALE

NO SCALE




TYP. NO. 8, 89, OR 9 AGGREGATE IN OPENINGS

CONCRETE PAVERS MIN. 3 1/8 IN. (80 MM) THICK
FOR VEHICULAR TRAFFIC (ASPECT RATIO < 3)

CURB/EDGE RESTRAINT WITH CUT-OUTS
FOR OVERFLOW DRAINAGE (CURB SHOWN)

BEDDING COURSE 2 IN. (50 MM) THICK
(TYP. NO. 8 AGGREGATE)

—— 4 IN. (100 MM) THICK NO. 57 STONE
OPEN-GRADED BASE

— DRAINAGE GEOTEXTILE ON SIDES OF
SUBBASE AND UNDER CURB

— MIN. 6 IN. (150 MM) THICK
NO. 2 STONE SUBBASE

OPTIONAL DRAINAGE GEOTEXTILE ON
SUBGRADE PER DESIGN ENGINEER

SOIL SUBGRADE - ZERO SLOPE

NOTES:
1. 23/8IN. (60 MM) THICK PAVERS MAY BE USED IN PEDESTRIAN AND RESIDENTIAL APPLICATIONS.

2. NO. 2 STONE SUBBASE THICKNESS VARIES WITH DESIGN.
CONSULT ICPI PERMEABLE INTERLOCKING CONCRETE PAVEMENT MANUAL.

. NO. 2 STONE MAY BE SUBSTITUTED WITH NO. 3 OR NO. 4 STONE.
4. SELECT GEOTEXTILE PER AASHTO M 288.

DRAWING NO.

PERMEABLE PAVEMENT WITH FULL ICPI-68

INFILTRATION TO SOIL SUBGRADE S NOSCALE
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stormwater Solutions

MANAGING STORMWATER RUNOFF FOR RURAL LANDOWNERS

Bioinfiltration Swales

I Figure I. A fully planted bioinfiltration swale'

Introduction

In rural areas, you may not have city services like storm drains that conveniently carry stormwater away, but there are
still many ways to solve drainage issues. This fact sheet describes one of the ways you can manage drainage issues on
your property. By removing standing water in your yard, preventing erosion, dealing with minor flooding, and redirecting
water away from your building foundations, you will be protecting your investment and water quality in nearby lakes,
streams, and marine waters.

This fact sheet provides general concepts about when bioinfiltration swales might help manage stormwater, including
general design, construction, and maintenance guidelines. Consult with your local planning office after reading this
document. Depending on the amount of stormwater flow, the design of a bioinfiltration swale and the construction may
require professional expertise, such as a licensed engineer. In addition, an individual homeowner should not attempt to
manage large-flow situations independently.

There are many considerations when determining how to best manage stormwater in a specific location. To assist you in
making the best decision for your needs, please refer to the fact sheets on Understanding Your Site Conditions and Options
for Managing Surface Water Drainage.
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What is a bioinfiltration swale?

A bioinfiltration swale is a stormwater conveyance system that moves water from one place to another while allowing for
infiltration and treatment. The swale consists of an excavated channel for stormwater with a gentle downgradient slope.
There is vegetation planted on the channel bottom and sides. Bioinfiltration swales are an excellent alternative to standard
ditches or traditional piped stormwater conveyance systems because they are designed to move water to locations that
can handle excess stormwater while simultaneously treating and infiltrating the water as it moves through the swale.

Inlet

Flow spreader

Mid-swale
flow spreader

Bioswale Bottom
(100’ min. length)

Typical Swale
Cross Section

Swale divider for widths > 10’

1" taller than design depth Water quality design depth

2" compost tilled
into 6" of native soil

+ Swale bottom width
2’ min.; 16’ + divider max.
*Not to scale.

I Figure 2. Anatomy of a bioinfiltration swale’
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How do bioinfiltration swales improve water quality?

The primary way a bioinfiltration swale improves water quality is by reducing
sediment in the flowing water. Sedimentation is a water quality issue because
it fills in and smothers the gravel habitat that salmon and a host of other aquatic
organisms depend on.

Sediment and associated particulate pollutants, such as heavy metals suspended
in stormwater, are trapped by vegetation in the swale as the water slowly flows
down the gentle slope. Therefore, a minimum vegetation cover of 70 percent is
recommended? to treat stormwater adequately.

The soil used in bioinfiltration swales is usually amended to increase the organic
matter and promote stormwater infiltration into the bottom of the channel. Amend-
ing the soil with compost helps promote infiltration of the "first flush" (see sidebar)
of runoff, increasing pollutant removal“. Typically, compost is tilled into a depth of
about six inches to ensure that it does not get washed out.

Bioinfiltration swales do not effectively remove dissolved pollutants such as nitrogen
or metals. Therefore, other methods are recommended to treat dissolved pollutants
upstream or downstream of the bioinfiltration swale.

How are bioinfiltration swales different from
bioretention systems and drainage ditches?

Bioinfiltration swales are different from bioretention systems. Bioinfiltration swales
are conveyance systems where most stormwater flows along the length of the
system on a gradient from a high point to a low point.

Bioretention systems do not convey water across the landscape; they capture
water, filter it, and retain it, allowing it to soak into the ground. A rain garden is an
example of a bioretention system.

Drainage ditches are designed to move large volumes of water, usually quickly, to
remove it from the area; thus, they are not designed to treat water quality. Table 1
compares bioinfiltration swales to other methods.

Figure 3. Juvenile coho salmon are
impacted by high pollutant loads in the
first flush of stormuwater after a dry
spell. Credit: D. McNamara

What is “first flush”?

After along summer of dry weather, the
first rainstorm is usually welcomed, but
that rain runoft also delivers a summer’s
worth of pollution buildup to nearby
streams and water bodies. During a dry
spell, our roads, highways, sidewalks,
driveways, and other hard surfaces accu-
mulate sediment, heavy metals, oils,
pesticides, fertilizers, and pollutants from
various sources on the landscape. The first
rain transports this unnoticed material
into ditches, storm drains, and nearby
water bodies. This is sometimes referred
to as “first flush.” For each storm event,
thereisalso the “first flush,” which is when
enough rain has fallen and begins running

oft across paved areas and the landscape.
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Table 1. Comparing infiltration methods

Features

Bioinfiltration Swale

Bioretention System / Rain Garden

Drainage Ditch

Designed for

Moving water slowly from one area to
another, treating and infiltrating it along
the way, thereby improving water
quality and reducing some flooding.

Stopping water, treating, and infiltrating
it onsite, thereby improving water
quality and reducing flooding.

Moving water quickly from one area to
another, reducing flooding.

How it works

Flat bottomed channel sloping ata
slight gradient to slow water as it is
conveyed. Dense plantings also slow
water and sediment, to allow treatment
while still moving water to a more
desirable location. Effective for trapping
sediment and associated pollution.

Flat bottom retains water and allows
it to soak into the ground through a
special soil mix designed to filter out
pollutants.

U- or V-shaped bottom with varying
downhill slope conveys large volumes
of water from the area.

Little to no water quality treatment.

General Linear channel with gentle downhill Any shape, but usually round or Linear with gentle downhill gradient.
shape gradient and gently sloping sides. kidney-shaped to fit landscape. Flat Sides are typically a 1:1 or 2:1 (H:V) slope.
bottom area for infiltration, gently
sloping sides.
Soils Often amended with compost. Special "Bioretention Soil Mix" (usually | Native soils. No amendment.
60% sand, 40% compost), placed about
18" deep.
Vegetation Yes. 70% coverage minimum; hardy Yes. Plants at the bottom and sides of No. Not planted.
grass-like plants in treatment area. the rain garden must be able to thrive
in wet and dry conditions.
Mulch No. Yes. Up to 4" of arborists’ woodchips or | No.

other mulch.

Maintenance

Mowing. Leaf and sediment removal
as needed.

Weed, remove sediment, clean inflow
and overflow, and mulch as needed.

Converting a drainage ditch to a bioinfiltration swale

Removal of plants and sediment as
needed.

The advantages of bioinfiltration swales are that they improve water quality and reduce the amount of stormwater by
providing some infiltration. However, modifying a drainage ditch to a bioinfiltration swale can pose challenges: since
drainage ditches are designed to move large volumes of water, they may be too steep or sized wrong to convey water as
slowly as needed for a bioretention swale*. Therefore, it is recommended that only small drainage ditches are converted
to bioinfiltration swales, with possible modifications to reduce the grade if necessary to slow conveyance.

Advantages and disadvantages of bioinfiltration swales

Advantages of bioinfiltration swales include:
» Reducing sediment and associated particulate pollutants.
»  Conveying water and providing flood storage, potentially reducing downstream flooding.®
»  Contributing to groundwater recharge when the existing soils below the bottom of a bioinfiltration swale consist
of high-infiltration soils.®

The limitations of bioinfiltration swales include:
»  They can be complex to size correctly and design; a professional is often required.
»  Iftoo much sediment accumulates in the swale, water cannot flow through the soil/plant interface, limiting the swale's
ability to remove stormwater pollutants.”
» They are prone to be taken over by invasive plants if not planted or maintained correctly.
»  They may be ineffective in removing pollution ifimproperly designed.

Bioinfiltration swales are not effective:
»  For treating stormwater with high pollutant loads or high sediment loads.®
»  Where soils are saturated for extended periods, because many plants will not survive if in wet conditions continuously,
although some design and plant-selection adjustments can address this.®
» In arid regions, unless irrigation is provided as needed, since high plant density is critical to ensure particulate
trapping—although some plant-selection choices can mitigate for this.
» If located downstream of runoff sources carrying pollutants that might kill vegetation in the bioinfiltration swale.

PAGE 4 |7



Design considerations

Bioinfiltration swales are somewhat complex to design. They must be able to transport stormwater continuously. In
addition, bioinfiltration swales are designed to convey the most prominent peak flows and ensure that the "water quality
design flow" is treated.®

The "water quality design flow" is the basis for calculating the dimensions of a bioinfiltration swale. This flow rate is at
or below which 91% of the total runoff volume, will be treated*. Once the water quality design flow is determined, the
bioinfiltration swale's bottom width and length can be calculated. A licensed civil/water resources engineer should make
these design calculations.

The bottom width and length of the bioinfiltration swale define the "bioinfiltration swale area" (the area below the water
quality design depth is known as the "swale treatment area"); this should be between 10 to 20 percent of the contributing
area®feeding stormwater to the system.

Typical dimensions

The size of a bioinfiltration swale is dependent on the size of the contributing area and site constraints, but the typical
dimensions of a bioinfiltration swale® are:

Minimum bottom width 2 ft

Minimum longitudinal slope 0.25 percent. (1to 2 percent preferred)

Maximum longitudinal slope 6 percent

If the longitudinal slope exceeds 6 percent, check dams with vertical drops that do not exceed 12 inches are needed. In
addition, the spacing between check dams should ensure that the slope does not exceed 6 percent between drop sections*

v v.v v

Specific design and planting requirements pertain to the bioinfiltration swale area. For example, the side slopes of the
bioinfiltration swale should be 3H:1V but cannot exceed 2H:1V.

Special circumstances

Flat terrain

When the terrain is flat, a typical bioinfiltration swale with a slope less than 0.25 percent will not meet the goals of
water quality treatment; some essential refinements to the design are therefore needed. Two refinements that enable
bioinfiltration swales to be installed in flat terrain are adding underdrains or designing them as wet bioinfiltration swales.
These two refinements are broadly described below.

When an underdrain is needed

An underdrain is necessary to ensure that water in a bioinfiltration swale with a gentle slope will flow through the plant-sail
interface to achieve some level of water quality treatment. A perforated pipe encased in drain rock is installed approximately
one foot below the bioinfiltration swale bottom and 4 -6 inches above the native soils below. Ensuring that water can flow
freely to the underdrain pipe is critical.

Underdrain for Slopes < 1.5%
Must infiltrate or drain freely to an acceptable discharge point.
Soil mixed ettt I

with compost Perforated '

underdrain pipe
Centered beneath swale

6" min. amended soil

8" min. over pipe

5/s" clean e

drain rock <+— Filter fabric

(fully wrap all sides
of drain rock)

MNative soil

*Not to scale.

Detail

I Figure 4. The details of a bioinfiltration swale with an underdrain’
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Wet bioinfiltration swales are appropriate when drainage is needed in flat terrain, and the water table is close to the
ground surface resulting in wet or saturated soils. This condition can also occur when there are compacted till soils or
clayey soils. Therefore, plants must be chosen that can survive these specific soil conditions.

High Flows

If design flow velocity exceeds 4 cubic ft/sec, use a turf reinforcement mat.¢ High design flow velocities are expected
when the bioinfiltration swale has a steep gradient. It is critical to provide erosion control after construction™ and ensure
that vegetation is well established in the newly constructed swale before runoff is allowed to flow into the bioinfiltration
swale. Itis also essential that weed sources are not introduced in the newly exposed soils of a bioinfiltration swale; existing
weed roots should be thoroughly removed from the subsoil.

What to plant

Grass-like plants should be established across the whole worksite. If using seeds, apply in spring or fall by hydroseeding
or broadcast application.*

The treatment area needs plants that provide a dense cover to limit erosion.* A minimum of 70 percent planting coverage
should be the goal of any bioinfiltration swale planting design. The plants must withstand (remain upright) the forces
exerted on them by the design water quality event.* The plants should be chosen to withstand the soil conditions within
the bioinfiltration swale in terms of pH, compaction, soil moisture, or lack of moisture.®

Newly planted bioinfiltration swales must be protected from runoff until the plants are well established.

King County approved two seed mixes for the treatment area for use in typical bioinfiltration swales; those mixes are detailed
in Chapter 6 of the 2021King County Surface Water Design Manual.* Plant recommendations for a wet bioinfiltration swale
are also provided in that document. Please consult with a landscape or erosion control specialist for regions outside of
western Washington for recommended plant mixes, fertilizer, and mulch.

For areas of the swale above the treatment zone, standard lawn mixes or landscape plantings can be used. Plants that
can bind the bank soils to prevent erosion are critical in bioinfiltration swales that are likely to see high flows. A list of
suitable ground covers and grasses for the regions above the treatment area zone can be found in Chapter 6 of the 2021
King County Surface Water Design Manual.*

Maintaining your swale

Periodic inspections and maintenance of bioinfiltration swales are critical for ensuring their proper functioning. The
following is recommended for a well-functioning swale:

Inspect swale twice a year at a minimum."
Remove deposited sediments and trash periodically.?
Mow grass in the areas of the bioinfiltration swale above the water quality treatment zone monthly during the
growing season—grass clippings from mowing should be removed and disposed of or composted.*
» Irrigate and prune plants.® A temporary irrigation system may be needed to ensure plants survive, especially if
installed in the dry season.
Remove leaf litter so it does not clog the system. Remove any volunteer trees/shrubs.
Ensure there is no standing water after a storm event.
Regrade swale if standing water persists™ or if channelization or erosion has occurred.* If regrading is needed annually,
there may be a more significant, more systemic issue with the bioinfiltration swale that might need to be addressed.
» Remove accumulated sediments up-grade of check dams (if any)" and from the head of the swale.*

In the first two years after planting, frequently check for excessively tall or nuisance vegetation during the growing season.
After the first two years, check annually. Monitor plant health and identify causes for plant stress."
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Resources

For more information, visit Rural Stormwater Solutions (https://ruralstormwater.wsu.edu/resources/).

References

For links to these references, visit Rural Stormwater Solutions (https://ruralstormwaterwsu.edu/references/).

1. Guzzardo Partnership. Bioswale @First.

2. Washington Department of Ecology. 2019 Stormwater Management Manual for Western Washington.
3. CalRecycle. Biostrips and Bioswales.

4. King County, Washington. King County Surface Water Design Manual 2021.

5. Clemson Cooperative Extension. An Introduction to Bioswales.

6. Capital Regional District. Bioswales.

7. Rebecca A Purvis, Ryan J Winston, William F Hunt, Brian Lipscomb, Karthik Narayanaswamy, Andrew McDaniel,
Matthew S Lauffer, and Susan Libes. Evaluating The Hydrologic Benefits of a Bioswale in Brunswick County, North
Carolina (NC), USA. Water, 11(6):1291, 2019.

8. CalTrans (California DOT). Biofiltration Swale Design Guidance, 2012.
9. Chesapeake Bay Foundation. Infiltration trench maintenance.
10. Oregon Department of Environmental Quality. Construction Stormwater Best Management Practices Manual, 2021.

1. King County, Washington. King County Drainage Maintenance Standards for Commercial and Multifamily Drainage
Facilities, 2008.
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13.9 Appendix 7 - Drainage Modelling
13.9.1 Drainage Layout

[.  Report Reference: SWDS - 2025 - 000034
[~

Site Address: Dun Elms, Nelsons Lane, Hurst, Wokingham, RG10 ORR
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Bio—retention Areas

Vegetation Layer — plants, shrubs, or grasses that slow flow and uptake
nutrients.

Mulch Layer — protects soil and aids pollutant breakdown.

Filter Media / Bioretention Soil — a mix of sand, loam, and organic

matter that filters and treats runoff.

Transition Layer (optional) — prevents migration of fine particles into
drainage layers.

Permeable Drainage Layer — coarse gravel that allows filtered water to
percolate downward.

rain (225mm Diameter pipe — filtration sock ) — perforated pipe
to Jconv treated water if infiltration is limited.
erflow ucture — safely conveys excess water during heavy rainfall;
\Sscharges jinto field during exceedance events.
15
St — flooding witnessed during the 1% AEP plus CC event.
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Overflow discharges into bio—retention
area.

Porous Paving (Ultra Porous)

50 mm  Porous Asphalt using 10 mm clean aggregate with
polymer—modified 40/60 binder provides load—bearing, permeable

surface for vehicle use

Binder Course 80 mm  Open—Graded Asphalt Concrete (OGAC) or
porous binder layer Adds strength and void space, supports surface

course

Permeable Sub—base 400 mmClean, open—graded aggregate Type 3

or 4/20 mm stone (e.g., BS EN 13242) Provides structural support and
temporary water storage; allows infiltration, however all areas will be

supported by under drainage channels.

Geotextile Membrane

Non—woven, needle—punched separator/filter prevents fine migration

from sub grade into sub—base;

Due to the potential traffic of potential heavy vehicles and required
turning the access roadway will remain as impermeable tarmac to

prevent damage over time.

The ultra—porous permeable gravel sub—base will lain below the entire
area and will be supplemented with drainage channels; the permeable
sub—base will hydraulically connected with the permeable sub—base

forming the bio—retention areas.

Fdge Restraints: Concrete kerbs or pinned steel edging to confine

layers.

Turning/Loading Areas: Consider 100 mm binder course or local
concrete pads for jack stands or high stress points.

Maintenance:

Vacuum sweep 1/ 2 times per year to prevent clogging; protect during

construction to avoid silt ingress.
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13.9.2 Drainage Results

Report Reference: SWDS - 2025 - 000034
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[~. Site Address: Dun Elms, Nelsons Lane, Hurst, Wokingham, RG10 ORR




STM Environmental Consultants File: STM SW Dun Elms - Cesspits.pfd Page 1
STM Model V1.1 Network: SW_DunElms
en\/lronmental SWDS - 2026 - 00006 M. Ashdown
AL CONSULIING . SO 1\WANE & [ RAINING 10/04/2026
Design Settings
Rainfall Methodology FEH-22 Minimum Velocity (m/s) 0.75
Return Period (years) 2 Connection Type Level Soffits
Additional Flow (%) 0 Minimum Backdrop Height (m) 0.200
CV 0.750 Preferred Cover Depth (m) 0.550
Time of Entry (mins)  15.00 Include Intermediate Ground V'
Maximum Time of Concentration (mins) 30.00 Enforce best practice design rules  x
Maximum Rainfall (mm/hr) 50.0

Max Width (mm)
374

Adoptable Manhole Type

Diameter (mm) Max Width (mm) Diameter (mm) Max Width (mm)

1200 499 1350 749 1500
>900 Link+900 mm
Max Depth (m) Diameter (mm) Max Depth (m) Diameter (mm)
1.500 1050 99.999 1200
STM_Links_SW Link Type
Template Freeform Carrier Barrels 1 Follow Ground
Shape Circular Auto Increment (mm) 75
Available Diameters (mm)
100 150
Circular Link Type
Template Freeform Carrier Barrels 1 Follow Ground
Shape Circular Auto Increment (mm) 75
Available Diameters (mm)
100 150
(Trench) Link Type
Template Freeform Carrier Barrels 1 Auto Increment (mm)
Shape Rectangular Height (mm) 599 Follow Ground
Available Diameters (mm)
100
(Trench) Link Type
Template Freeform Carrier Barrels 1 Auto Increment (mm)
Shape Rectangular Height (mm) 543 Follow Ground
Available Diameters (mm)
100
(Trench) Link Type
Template Freeform Carrier Barrels 1 Auto Increment (mm)
Shape Rectangular Height (mm) 800 Follow Ground
Available Diameters (mm)
100
(Trench) Link Type
Template Freeform Carrier Barrels 1 Auto Increment (mm)
Shape Rectangular Height (mm) 837 Follow Ground

Available Diameters (mm)
100

Diameter (mm)

Max Width (mm)
900

X

X

75

75

Diameter (mm)
1800

Flow+ v17.0 Copyright © 1988-2026 Causeway Technologies Ltd




File: STM SW Dun Elms - Cesspits.pfd Page 2

STM Environmental Consultants
' STM Model V1.1 Network: SW_DunElms

environmental | SWDs - 2026 - 00006 M. Ashdown
B e A AL L e 10/04/2026

Circular Link Type

Template Freeform Carrier Barrels 1 Follow Ground  x
Shape Circular Auto Increment (mm) 75

Available Diameters (mm)
100 150

Circular Link Type

Template Freeform Carrier Barrels 1 Follow Ground  x
Shape Circular Auto Increment (mm) 75

Available Diameters (mm)
100 150

Circular Link Type

Template Freeform Carrier Barrels 1 Follow Ground  x
Shape Circular Auto Increment (mm) 75

Available Diameters (mm)
100 150

Circular Link Type

Template Freeform Carrier Barrels 1 Follow Ground  x
Shape Circular Auto Increment (mm) 75

Available Diameters (mm)

100 150
Nodes
Name Area TofE Cover Diameter Easting Northing Depth Invert
(ha) (mins) Level (mm) (m) (m) (m) Level
(m) (m)

Fda 39.300 450 480698.071 172719.956 0.704 38.596
F3a 39.300 600 480722.577 172702.495 0.667 38.633
F2a 39.200 600 480750.024 172687.040 0.410 38.790
Fla 39.350 600 480775.945 172670.577 0.467 38.883
F3_Out 39.000 480740.378 172725.946 0.780 38.220
F3 39.300 480731.069 172713.733 0.800 38.500
13_ouT 38.150 480707.973 172769.800 0.247 37.903
D1 38.300 600 480702.834 172754.165 0.350 37.950
BR 38.900 480716.924 172743.990 0.909 37.991
F4 39.300 480706.964 172730.863 0.837 38.463
39.000 480732.573 172731.909 0.845 38.155

7 39.100 1200 480754.222 172715.370 0.758 38.342
F2_Out 39.100 600 480765.465 172706.831 0.674 38.426
F2 39.200 600 480761.042 172700.955 0.543 38.657
4 39.200 600 480779.042 172696.519 0.585 38.615
F1_Out 39.300 450 480789.304 172688.670 0.599 38.701
F1 39.200 600 480784.878 172682.732 0.450 38.750
1 39.300 480804.262 172677.515 0.129 39.171
2 39.300 450 480714.042 172725.060 0.700 38.600
3 39.300 600 480740.176 172703.587 0.650 38.650
5 39.300 600 480740.922 172703.017 0.500 38.800
6 39.300 450 480793.976 172675.998 0.450 38.850

Flow+ v17.0 Copyright © 1988-2026 Causeway Technologies Ltd




STM Environmental Consultants File: STM SW Dun Elms - Cesspits.pfd Page 3
STM Model V1.1 Network: SW_DunElms
environmental SWDS - 2026 - 00006 M. Ashdown
ENVIKOUNEN AL CONSULTING . SOFIWARE & | JAINING 10/04/2026
Links
Name us DS Length ks(mm)/ USIL DSIL Fall Slope Dia TofC Rain
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
6 F1 38.850 38.750
F1_Link F1 F1_Out 38.750 150.0
F1_Out 4 150.0
4 F2_Out 150.0
5 F2 38.800 38.657 150
F2_Link F2 F2_Out 38.657 38.570
F2_Out 7
7 F3_Out 150.0
3 F3 38.650 38.500 150
F3_Link F3 F3_Out 38.500 38.295
F3_Out 10 150.0
10 BR 150.0
2 F4 150
F4_Link F4 BR
BR D1 37.991 37.950
D1 13_OuT 150
Name Vel Cap Flow us DS I Area IAdd Pro Pro
(m/s) (l/s) (I/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (t/s)  (mm)  (m/s)
0.944 16.7 6.9 0.088 0.0 67 0.899
F1_Link 0.818 14.5 9.3 0.119 0.0 88 0.868
0.818 145 125 0.162 0.0 108 0.918
0.818 145 123 0.162 0.0 106 0.916
0.843 149 3.4 0.043 0.0 48 0.681
F2_Link 1.094 19.3 4.6 0.059 0.0 50 0.896
1.005 40.0 18.0 0.239 0.0 106 0.980
1.065 423 17.8 0.239 0.0 102 1.019
1.054 18.6 3.8 0.650 0.049 0.0 46 0.830
F3_Link 1.163 20.5 5.8 0.650 0.555 0.075 0.0 55 1.004
1.065 423 233 0.555 0.620 0.314 0.0 119 1.090
1.065 423 245 0.620 0.652 0.334 0.0 123 1.102
1.232 218 44 0550 0.687 0.056 0.0 45 0.964
F4_Link 0.815 14.4 5.5 0.687 0.072 0.0 65 0.763
0.757 53.5 29.3 0.609 0.405 0.0 158 0.774
9.4 287 0.405 0.0 150 0.541
Pipeline Schedule
Link Length Slope Dia Link Us CL USIL USDepth DSCL DSIL DS Depth
(m)  (1:X) (mm) Type (m) (m) (m) (m) (m) (m)
STM_Links_SW 39.300 38.850 39.200 38.750
F1_Link 150.0 STM_Links_SW 39.200 38.750 39.300
150.0 39.300 39.200
150.0 39.200 39.100
150 STM_Links_SW 39.300 38.800 39.200 38.657
F2_Link STM_Links_SW 39.200 38.657 39.100 38.570
39.100 39.100
150.0 39.100 39.000
150 STM_Links_SW 39.300 38.650 39.300 38.500 0.650
F3_Link STM_Links_SW 39.300 38.500 0.650 39.000 38.295 0.555
150.0 39.000 0.555 39.000 0.620
Link us Dia Node MH DS Dia Node MH
Node (mm) Type Type Node (mm) Type Type
6 450 F1 600
F1_Link F1 600 F1_Out 450 Manhole
F1_Out 450 Manhole 4 600
4 600 F2_Out 600 Manhole
5 600 F2 600
F2_Link F2 600 F2_Out 600 Manhole
F2_Out 600 Manhole 7 1200
7 1200 F3_Out Manhole
3 600 F3 Adoptable
F3_Link F3 Adoptable F3_Out Manhole
F3_Out Manhole 10
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Pipeline Schedule
Link Length Slope Dia Link USs CL USIL USDepth DSCL DSIL DS Depth
(m)  (1:X) (mm) Type (m) (m) (m) (m) (m) (m)
150.0 39.000 0.620 38.900 0.652
150 STM_Links_SW 39.300 0.550 39.300 0.687
F4_Link STM_Links_SW  39.300 0.687 38.900
38.900 37.991 0.609 38.300 37.950
150 38.300 38.150
Link us Dia Node MH DS Dia Node MH
Node (mm) Type Type Node (mm) Type Type
BR
2 450 F4
F4_Link F4 BR
BR D1 600
D1 600 13_0uT
Manhole Schedule
Node Easting Northing CL Depth Dia Connections Link IL Dia
(m) (m) (m) (m)  (mm) (m)  (mm)
F4a 480698.071 172719.956 39.300 0.704 450
F3a 480722.577 172702.495 39.300 0.667 600
F2a 480750.024 172687.040 39.200 0.410 600
Fla 480775.945 172670.577 39.350 0.467 600
F3_Out 480740.378 172725.946 39.000 0.780 . 1 | F3_Link 38.295
2
! 0
F3 480731.069 172713.733 39.300 0.800 ? 1 38.500 150
! 0 | F3_Link 38.500
13_OUT 480707.973 172769.800 38.150 0.247 1 150
1@
D1 480702.834 172754.165 38.300 0.350 600 03 1 37.950
1
0 150
BR 480716.924 172743.990 38.900 0.909 , 1 | F4_Link
: 2
2
! 0 37.991
Fa 480706.964 172730.863 39.300 0.837 0 1 150
1
0 | F4_Link
480732.573 172731.909 39.000 0.845 \ 1
1
0
7 480754.222 172715.370 39.100 0.758 1200 . 1
1
0
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Manhole Schedule

Node Easting Northing CL Depth  Dia Connections Link IL Dia
(m) (m) (m) (m)  (mm) (m)  (mm)
F2_Out 480765.465 172706.831 39.100 0.674 600 1 | F2_Link 38.570

°

2

0
F2 480761.042 172700.955 39.200 0.543 600 1 38.657
0 | F2_Link 38.657
4 480779.042 172696.519 39.200 0.585 600 . 1
1
0
F1_Out 480789.304 172688.670 39.300 0.599 450 . 1 | F1_Link
! 0
F1 480784.878 172682.732 39.200 0.450 600 0 1 38.750
1
0 | F1_Link
1 480804.262 172677.515 39.300 0.129
2 480714.042 172725.060 39.300 0.700 450 | |
0
3 480740.176 172703.587 39.300 0.650 600 o
0 38.650
5 480740.922 172703.017 39.300 0.500 600
(-
0 38.800
6 480793.976 172675.998 39.300 0.450 450 .
0 38.850
Simulation Settings
Rainfall Methodology FEH-22 Drain Down Time (mins) 1440 30 year (I/s)
Rainfall Events  Singular Additional Storage (m¥ha) 0.0 100 year (I/s)
Summer CV  0.750 Starting Level (m) Check Discharge Volume
Analysis Speed  Fast Check Discharge Rate(s) v 100 year +40% 360 minute (m?3)

Skip Steady State  x 2 year(l/s) 5.0

Storm Durations
60 360

Return Period Climate Change Additional Area Additional Flow
(vears) (cc %) (A %) (Q%)
100 40 0 0

Pre-development Discharge Rate

Site Makeup Greenfield SPR 0.47 Betterment (%) O
Greenfield Method 1H124 Region 6 QBar 2.2
Positively Drained Area (ha) 0.500 Growth Factor 2 year 0.88 Q2year(l/s) 1.9
SAAR (mm) 646 Growth Factor 30 year 2.40 Q30vyear(l/s) 5.3
Soil Index 4 Growth Factor 100 year 3.19 Q100 year (I/s) 7.0

150

150

150

150

5.0
5.0

230
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Pre-development Discharge Volume
Site Makeup Greenfield SPR 0.47 Storm Duration (mins) 360
Greenfield Method FSR/FEH CWI 97.185 Betterment (%) 0
Positively Drained Area (ha) 0.500 Return Period (years) 100 PR 0.476
Soil Index 4 Climate Change (%) 40 Runoff Volume (m3) 230

Node BR Online Orifice Control

Flap Valve x
Replaces Downstream Link  x
Invert Level (m) 37.991

Design Depth (m) 1.000 Discharge Coefficient 0.600

Design Flow (I/s) 2.0
Diameter (m) 0.031

Node F1 Online Orifice Control

Flap Valve x
Replaces Downstream Link  x
Invert Level (m) 38.750

Design Depth (m) 0.500 Discharge Coefficient 0.600

Design Flow (I/s) 4.0
Diameter (m) 0.052

Node F2 Online Orifice Control

Flap Valve x
Replaces Downstream Link  x
Invert Level (m) 38.657

Design Depth (m) 0.500 Discharge Coefficient 0.600

Design Flow (I/s) 4.0
Diameter (m) 0.052

Node F3 Online Orifice Control

Flap Valve x
Replaces Downstream Link  x
Invert Level (m) 38.500

Design Depth (m) 0.500 Discharge Coefficient 0.600

Design Flow (I/s) 3.0
Diameter (m) 0.045

Node F4 Online Orifice Control

Flap Valve x
Replaces Downstream Link  x
Invert Level (m) 38.463

Design Depth (m) 0.500 Discharge Coefficient 0.600

Design Flow (I/s) 2.0
Diameter (m) 0.037

Node BR Bioretention Area Storage Structure

Underdrain Link Type

Underdrain Diameter (mm)
Underdrain Velocity

Underdrain ks (mm) / n
Underdrain Length (m)
Underdrain Slope (1:X)
Underdrain Height above base (m)
Underdrain DS Node

Filter Conductivity (m/hr)

Filter Depth (m)

Depth Area
(m) (m?)
0.000 550.0

Circular Base Inf Coefficient (m/hr)
225 Side Inf Coefficient (m/hr)
Colebrook-White Safety Factor
0.150 Porosity
100.000 Invert Level (m)
150.0 Time to half empty (mins)
0.000 Main Channel Length (m)
D1 Main Channel Slope (1:X)
0.10000 Main Channel n
0.600

Inlet Connects
Node To
1 Storage

Depth Area Depth Area
(m)  (m?) (m) (m?)
0.200 550.0 0.201 0.0

Node F1_Out Link Surround Storage Structure

Base Inf Coefficient (m/hr) 0.00100
Side Inf Coefficient (m/hr) 0.00100
Safety Factor 2.0

Porosity  0.30

0.00100
0.00100
1.0

0.30
38.600
328
100.000
175.0
1.000

Link F1_Link

Invert Level (m) 38.701 Surround Shape (Trench)

Node F2_Out Link Surround Storage Structure

Base Inf Coefficient (m/hr) 0.00100
Side Inf Coefficient (m/hr) 0.00100
Safety Factor 2.0

Porosity 0.30

Time to half empty (mins) 5 Diameter (mm) 150

Link F2_Link

Invert Level (m) 38.570 Surround Shape (Trench)

Time to half empty (mins) 216 Diameter (mm) 150
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Base Inf Coefficient (m/hr)
Side Inf Coefficient (m/hr)
Safety Factor

Base Inf Coefficient (m/hr)
Side Inf Coefficient (m/hr)
Safety Factor

Node F3_Out Link Surround Storage Structure

Link
Surround Shape
Diameter (mm)

0.00000
0.00000
2.0

Porosity 0.30
Invert Level (m) 38.295
Time to half empty (mins) 664

Node BR Link Surround Storage Structure

Link
Surround Shape
Diameter (mm)

0.00000
0.00000
2.0

Porosity 1.00
Invert Level (m) 38.354
Time to half empty (mins) 480

Node F1 Porous Paving Storage Structure

F3_Link
(Trench)
300

F4_Link
(Trench)
150

Underdrain Link Type

Underdrain Diameter (mm)
Underdrain Velocity

Underdrain ks (mm) / n
Underdrain Length (m)
Underdrain Slope (1:X)
Underdrain Height above base (m)

Inf Area
(m?)

Depth Area
(m)  (m?
0.000 750.0

Circula
150

Colebrook-White

15.000
20.000
150.0
0.000

Depth

(m)

0.300

0.00100
0.00100
15

0.30
38.750
172

r Base Inf Coefficient (m/hr)
Side Inf Coefficient (m/hr)
Safety Factor

Porosity

Invert Level (m)

Time to half empty (mins)

Inlets
Fla

Inf Area
(m?)

Inf Area
(m?)

Area
(m?)
750.0

Depth Area
(m) (m?)
0.301 0.0

Node F2 Porous Paving Storage Structure

Underdrain Link Type

Underdrain Diameter (mm)
Underdrain Velocity

Underdrain ks (mm) / n
Underdrain Length (m)
Underdrain Slope (1:X)
Underdrain Height above base (m)

Inf Area
(m?)

Depth Area
(m)  (m?
0.000 360.0

Circula
150

Colebrook-White

15.000
20.000
150.0
0.000

Depth

(m)

0.300

r Base Inf Coefficient (m/hr)
Side Inf Coefficient (m/hr)
Safety Factor

Porosity

Invert Level (m)

Time to half empty (mins)

0.00100
0.00100
1.5

0.30
38.657
96

Inlets
F2a

Inf Area
(m?)

Inf Area
(m?)

Area
(m?)
360.0

Depth Area
(m) (m?)
0.301 0.0

Node F3 Porous Paving Storage Structure

Underdrain Link Type

Underdrain Diameter (mm)
Underdrain Velocity

Underdrain ks (mm) / n
Underdrain Length (m)
Underdrain Slope (1:X)
Underdrain Height above base (m)

Inf Area
(m?)

Depth Area
(m)  (m?)
0.000 420.0

Circula
150

Colebrook-White

15.000
20.000
150.0
0.000

Depth

(m)

0.300

0.00100
0.00100
15

0.30
38.500
432

r Base Inf Coefficient (m/hr)
Side Inf Coefficient (m/hr)
Safety Factor

Porosity

Invert Level (m)

Time to half empty (mins)

Inlets
F3a

Inf Area
(m?)

Inf Area
(m?)

Area
(m?)
420.0

Depth Area
(m)  (m?)
0.301 0.0

Node F4 Porous Paving Storage Structure

Underdrain Link Type
Underdrain Diameter (mm)
Underdrain Velocity
Underdrain ks (mm) / n
Underdrain Length (m)
Underdrain Slope (1:X)

150

Circular

Colebrook-White
15.000

20.000

150.0

0.000
0.00100
0.00100
1.5
0.30
38.463

Underdrain Height above base (m)
Base Inf Coefficient (m/hr)

Side Inf Coefficient (m/hr)

Safety Factor

Porosity

Invert Level (m)
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Node F4 Porous Paving Storage Structure
Time to half empty (mins) 568
Inlets
F4a
Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m)  (m?) (m?) (m)  (m?)  (m?) (m) (m*) (m?)
0.000 500.0 0.300 500.0 0.301 0.0
Approval Settings
Node Size V' Minimum Backdrop Height (m) 0.200 Return Period (years) 30
Node Losses Vv Maximum Backdrop Height (m) 1.500 Time to Half Empty vV
Link Size Vv Full Bore Velocity Vv Return Period (years) 30
Minimum Diameter (mm) 100 Minimum Full Bore Velocity (m/s) 0.750 Discharge Rates V'
Link Length Maximum Full Bore Velocity (m/s) 3.000 2vyear (I/s) 2.2
Maximum Length (m) 100.000 Proportional Velocity v/ 30vear(l/s) 6.0
Coordinates Return Period (years) 100 100 year (I/s) 8.0
Accuracy (m) 1.000 Minimum Proportional Velocity (m/s) 0.500 Discharge Volume v
Crossings Vv Maximum Proportional Velocity (m/s) 3.000 100 year 360 minute (m3) 300
Cover Depth Surcharged Depth v First Flush v
Minimum Cover Depth (m) 0.550 Return Period (years) 30 Return Period (years) 30
Maximum Cover Depth (m) 3.000 Maximum Surcharged Depth (m) 0.100 First Flush Depth (mm) 5
Backdrops V' Flooding Vv

Approval Results

The network has been designed using IDF rainfall

It contains 22 nodes (1 outfall) and 16 links
The total impermeable area is 0.464 ha
5 online controls have been defined

8 structures have been defined, providing 122m? of storage below the flood risk level
Infiltration based on BRE 365 has been applied at 6 of the structures
Simulations have been completed using FEH-22 summer storms from 15 to 1440 minute duration

10 manholes are smaller than that required by the library

Node Required Actual

Dia (mm) Dia (mm)
x D1 1200 600
x  F2_Out 1200 600
x F2 1200 600
x 4 1200 600
x  F1_Out 1200 450
x F1 1200 600
X 2 1200 450
x 3 1200 600
x 5 1200 600
X 6 1200 450
v F3_Out 1200 1200
v F3 1200 1200
v 13_0uT 1200 1200
v BR 1200 1200
v F4 1200 1200
v 10 1200 1200
v 7 1200 1200

8 connections have combined exit and entry losses less than the recomended total

Node USLink DSLlink USExit DS Entry Angle

Loss Loss (degrees)
x F3_Out F3_Link 1.006 0.250 0.250 90
x F3 3.000 F3_Link 0.250 0.250 79
x D1 1.008 1.009 0.250 0.250 72
x BR F4_Link 1.008 0.250 0.250 91
x F4 4.000 F4_Link 0.250 0.250 88
x F2_Out F2_Link 1.004 0.250 0.250 90
x F1_Out F1_Link 1.002 0.250 0.250 89

Recommended
Node Losses
0.900
0.900
0.900
1.200
0.900
0.900
0.900
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Node USLink DSLink USExit DS Entry Angle Recommended

Loss Loss (degrees) Node Losses
x F1 1.000 F1_Link  0.250 0.250 90 1.200
v/ F3_Out 1.005 1.006 0.250 0.250 0 0.150
v BR 1.007 1.008 0.250 0.250 2 0.150
v 10 1.006 1.007 0.250 0.250 0 0.150
v 7 1.004 1.005 0.250 0.250 0 0.150
v/ F2_Out 1.003 1.004 0.250 0.250 0 0.150
v R 2.000 F2_Link 0.250 0.250 59 0.500
v 4 1.002 1.003 0.250 0.250 0 0.150

No circular links have diameters < 100mm

US Node DS Node Link Dia

(mm)

v 6 F1 1.000 150
J Rl F1_Out F1_Link 150
v F1_Out 4 1.002 150
v 4 F2_Out 1.003 150
v 5 F2 2.000 150
J R F2_Out F2_Link 150
v F2_Out 7 1.004 225
v 7 F3_Out 1.005 225
v 3 F3 3.000 150
J F3 F3_Out F3_Link 150
v’ F3_Out 10 1.006 225
v 10 BR 1.007 225
v o2 F4 4.000 150
v F4 BR F4_Link 150
v BR D1 1.008 300
v D1 13_OUT 1.009 150

No links have lengths > 100.000m
US Node DS Node Link Length
(m)

v 6 F1 1.000 11.319
v F1 F1_Out F1_Link 7.406
v F1_Out 4 1.002 12.920
v 4 F2_Out 1.003 17.049
v 5 F2 2.000 20.225
v F2 F2_Out F2_Link 7.355
v F2_Out 7 1.004 14.118
v 7 F3_Out 1.005 17.421
v 3 F3 3.000 13.634
v F3 F3_Out F3_Link 15.356
v F3_Out 10 1.006 9.822
v 10 BR 1.007 19.770
N F4 4.000 9.153
v F4 BR F4_Link 16.478
v BR D1 1.008 17.380
v D1 13_0UT 1.009 16.458

No links have lengths that differ from their coordinated length by more than 1.000m

US Node DS Node Link Length Coordinate
(m) Length (m)

v 6 F1 1.000 11.319 11.319
v F1 F1_Out F1_Link  7.406 7.406
v F1_Out 4 1.002 12.920 12.920
v o4 F2_Out 1.003 17.049 17.049
v 5 F2 2.000 20.225 20.225
v F2 F2_Out F2_Link  7.355 7.355
v F2_Out 7 1.004 14.118 14.118
v o7 F3_Out 1.005 17.421 17.421
v 3 F3 3.000 13.634 13.634
v F3 F3_Out F3_Link 15.356 15.356
v F3_Out 10 1.006 9.822 9.822
v 10 BR 1.007 19.770 19.770
v o2 F4 4.000 9.153 9.153

Flow+ v17.0 Copyright © 1988-2026 Causeway Technologies Ltd




STM Environmental Consultants File: STM SW Dun Elms - Cesspits.pfd Page 10
STM Model V1.1 Network: SW_DunElms
environmental SWDS - 2026 - 00006 M. Ashdown
ENVIONMEN AL CONSULING_ SO I HAKE & 144 ING 10/04/2026
US Node DS Node Link Length Coordinate
(m) Length (m)
v F4 BR F4_Link 16.478 16.478
v BR D1 1.008 17.380 17.380
v D1 13_0OUT 1.009 16.458 16.458
5 links cross one or more other links
US Node DS Node Link Network Link Easting Northing
(m) (m)
x 4 F2_Out 1.003 FW 3.001 480774.830 172699.718
x 7 F3_Out 1.005 FW 6.002 480748.553 172719.701
x 3 F3 3.000 FW 6.000 480735.258 172709.066
x 10 BR 1.007 FW 1.001 480729.400 172734.358
x F4 BR F4_Link FW 1.000 480708.522 172732.917

12 links have cover depth outside the range 0.550-3.000m

LANANA X X X X X X X X X X X X

US Node

F1
F1_Out

F2
F2_Out

F4
BR
D1
F3
F3_Out
10

DS Node

F1
F1_Out
4
F2_Out
F2
F2_Out
7
F3_Out
F3

BR

D1
13_0ouT
F3_Out
10

BR

F4

Link

1.000
F1_Link
1.002
1.003
2.000
F2_Link
1.004
1.005
3.000
F4_Link
1.008
1.009
F3_Link
1.006
1.007
4.000

Minimum Maximum

Depth (m) Depth (m)
0.300 0.300
0.300 0.449
0.435 0.449
0.435 0.449
0.350 0.393
0.380 0.393
0.449 0.533
0.533 0.549
0.500 0.650
0.396 0.687
0.050 0.609
0.097 0.200
0.555 0.650
0.555 0.620
0.620 0.652
0.550 0.687

2 nodes have backdrops outside the range 0.200-1.500m

Node  US Link
x F2_Out F2_Link 1.004
x F3_Out 1.005 1.006
v F1 1.000 F1_Link
v F1_Out F1_Link 1.002
v 4 1.002 1.003
v’ F2_Out 1.003 1.004
v F2 2.000 F2_Link
v 7 1.004 1.005
v F3 3.000 F3_Link
v/ F3_Out F3_Link 1.006
v 10 1.006 1.007
v BR 1.007 1.008
v F4 4.000 FA_Link
v’ BR F4_Link 1.008
v D1 1.008 1.009

DS Link Backdrop

(m)
0.069
0.006
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

-0.043
0.000
0.213
0.000

1 link has full bore velocity outside the range 0.750-3.000m/s

CAND DD DA%

US Node

D1
6

F1
F1_Out
4

5

F2
F2_Out
7

DS Node Link
13_OUT  1.009
F1 1.000
FL Out  F1_Link
4 1.002
F2_ Out  1.003
F2 2.000
F2_Out  F2_Link
7 1.004
F3_Out  1.005

Velocity

(m/s)
0.531
0.944
0.818
0.818
0.818
0.843
1.094
1.005
1.065
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US Node DS Node Link Velocity

(m/s)
v 3 F3 3.000 1.054
v F3 F3_Out  F3_Link  1.163
v F3_0ut 10 1.006 1.065
v 10 BR 1.007 1.065
v 2 F4 4.000 1.232
J F4 BR F4_Link  0.815
v BR D1 1.008 0.757

6 links have peak proportional velocity outside the range 0.500-3.000m/s during the 100 year return period

US Node DS Node Link Velocity Event
(m/s)

x 6 F1 1.000 0.071 100 year +40% CC 240 minute summer
x 3 F3 3.000 0.093 100 year +40% CC 180 minute summer
x F3 F3_Out F3_Link 0.427 100 year +40% CC 360 minute summer
x 2 F4 4.000 0.180 100 year +40% CC 30 minute summer
x F4 BR F4_Link 0.403 100 year +40% CC 180 minute summer
x BR D1 1.008 0.307 100 year +40% CC 15 minute summer
v F1 F1_Out F1_Link 0.607 100 year +40% CC 30 minute summer
v’ F1_Out 4 1.002 0.614 100 year +40% CC 15 minute summer
v 4 F2_Out 1.003 0.969 100 year +40% CC 30 minute summer
v 5 F2 2.000 0.000

v F2 F2_Out F2_Link 0.577 100 year +40% CC 60 minute summer
v F2_Out 7 1.004 0.724 100 year +40% CC 15 minute summer
v 7 F3_Out 1.005 0.828 100 year +40% CC 15 minute summer
v’ F3_Out 10 1.006 0.710 100 year +40% CC 15 minute summer
v 10 BR 1.007 0.573 100 year +40% CC 30 minute summer
v D1 13_0OUT 1.009 0.599 100 year +40% CC 240 minute summer

4 links have a surcharged depth greater than 0.100m during the 30 year return period

US Node DS Node Link Surcharged Event

Depth (m)
x F2_Out 7 1.004 0.105 30 year 360 minute summer
x 7 F3_Out 1.005 0.188 30 year 360 minute summer
x F3_Out 10 1.006 0.309 30 year 360 minute summer
x 10 BR 1.007 0.373 30 year 360 minute summer
v 6 F1 1.000 0.000
v F1 Out 4 1.002 0.000
v 4 F2_Out 1.003 0.038 30 year 30 minute summer
v 5 F2 2.000 0.000
v 3 F3 3.000 0.000
v 2 F4 4.000 0.001 30 year 480 minute summer
v D1 13_0UT 1.009 0.000

No nodes flood during the 30 year return period

Node Flood
(m?)
v Fda 0.0000
v F3a 0.0000
v Fa 0.0000
v Fla 0.0000
v/ F3_Out 0.0000
v F3 0.0000
v/ 13_OUT 0.0000
v D1 0.0000
v BR 0.0000
v F4 0.0000
v 10 0.0000
v 7 0.0000
v F2_Out 0.0000
v F2 0.0000
v 4 0.0000
v F1_Out 0.0000
v F1 0.0000
N 0.0000
NAw) 0.0000
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Node Flood

(m3)
v 3 0.0000
J 5 0.0000
J 6 0.0000

No infiltrating structures failed to half empty in 1440 minutes during the 30 year return period

DS Node Structure Time to

Half Empty (mins)
v F3 Porous Paving 432
v BR Bioretention Area 328
v F4 Porous Paving 568
v F2_Out  Link Surround 216
v R Porous Paving 96
v/ F1_Out  Link Surround 5
v F1 Porous Paving 172

No outfalls have a discharge rate greater than 2.2l/s during the 2 year return period

USNode DSNode Link Discharge Event
Rate (I/s)
v D1 13_OUT 1.009 2.2 2year 360 minute summer

No outfalls have a discharge rate greater than 6.0l/s during the 30 year return period

USNode DSNode Link Discharge Event
Rate (I/s)
v D1 13_0OUT 1.009 3.6 30 year 360 minute summer

No outfalls have a discharge rate greater than 8.0l/s during the 100 year return period

USNode DSNode Link Discharge Event
Rate (I/s)
v D1 13_0OUT 1.009 5.2 100 year +40% CC 240 minute summer

No outfalls have a discharge volume greater than 300m? during the 100 year 360 minute storm

US Node DS Node Link Discharge Event
Volume (m3)
v D1 13_OUT 1.009 264.3 100 year +40% CC 360 minute summer

1 outfall has a positive discharge during the 30 year return period (first 5mm)

USNode DSNode Link Discharge Event
Rate (I/s)
x D1 13_0UT 1.009 1.4 30 year (first 5mm) 15 minute summer
Rainfall
Event Peak Average Event Peak

Intensity Intensity Intensity

(mm/hr) (mm/hr) (mm/hr)
2 year 15 minute summer 102.910 29.120 30 year 360 minute summer 35.754
2 year 30 minute summer 65.861 18.636 30 year 480 minute summer 27.433
2 year 60 minute summer 43.585 11.518 30 year 600 minute summer 21.965
2 year 120 minute summer 31.790 8.401 30 year 720 minute summer 19.197
2 year 180 minute summer 25.877 6.659 30 year 960 minute summer 15.265
2 year 240 minute summer 20.982 5.545 30 year 1440 minute summer 10.597
2 year 360 minute summer 16.243 4.180 30 year (first 5mm) 15 minute summer 98.135
2 year 480 minute summer 12.772 3.375 30 year (first 5mm) 30 minute summer 43.078
2 year 600 minute summer 10.402 2.845 30 year (first 5mm) 60 minute summer 24.177
2 year 720 minute summer 9.211 2.469 30 year (first 5mm) 120 minute summer 11.763
2 year 960 minute summer 7.468 1.966 30 year (first 5mm) 180 minute summer 8.025
2 year 1440 minute summer 5.329 1.428 30 year (first 5mm) 240 minute summer 6.263
30 year 15 minute summer 301.443 85.298 30 year (first 5mm) 360 minute summer 4.343
30 year 30 minute summer 196.912 55.719 30 year (first 5mm) 480 minute summer 3.393
30 year 60 minute summer 131.444 34.737 30 year (first 5mm) 600 minute summer 2.656
30 year 120 minute summer 81.225 21.465 30 year (first 5mm) 720 minute summer 2.330
30 year 180 minute summer 61.752 15.891 30 year (first 5mm) 960 minute summer 1.810
30 year 240 minute summer 48.173 12.731 30 year (first 5mm) 1440 minute summer 1.227

Average
Intensity
(mm/hr)
9.201
7.250
6.008
5.145
4.020
2.840
20.000
10.000
5.000
2.500
1.667
1.250
0.833
0.625
0.500
0.417
0.312
0.208
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Rainfall

Event Peak Average Event Peak Average

Intensity Intensity Intensity Intensity

(mm/hr)  (mm/hr) (mm/hr)  (mm/hr)

100 year +40% CC 15 minute summer 544.479  154.069 100 year +40% CC 360 minute summer 62.547 16.095

100 year +40% CC 30 minute summer 358.130 101.338 100 year +40% CC 480 minute summer 47.883 12.654

100 year +40% CC 60 minute summer 240.249 63.491 100 year +40% CC 600 minute summer 38.276 10.469

100 year +40% CC 120 minute summer  144.785 38.262 100 year +40% CC 720 minute summer 33.405 8.953

100 year +40% CC 180 minute summer  109.099 28.075 100 year +40% CC 960 minute summer 26.487 6.975

100 year +40% CC 240 minute summer 84.709 22.386 100 year +40% CC 1440 minute summer 18.279 4.899
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Results for 2 year Critical Storm Duration. Lowest mass balance: 99.86%
Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (m?)
480 minute summer F4a 448 38.644 0.048 0.2 0.0000 0.0000 OK
360 minute summer F3a 344 38.652 0.019 0.2 0.0000 0.0000 OK
30 minute summer F2a 29 38.791 0.001 0.3 0.0000 0.0000 OK
30 minute summer  Fla 23 38.887 0.003 3.0 0.0000 0.0000 OK
360 minute summer F3_Out 312 38.649 0.429 53 0.7524 0.0000
360 minute summer F3 336 38.652 0.152 3.6 10.2443 0.0000
360 minute summer 13_OUT 328 37.945 0.042 2.2 0.0000 0.0000 OK
360 minute summer D1 328 38.001 0.051 2.2 0.0144 0.0000 OK
360 minute summer BR 312 38.648 0.657 5.7 13.0477 0.0000
360 minute summer  BR Filter Layer 328 38.005 0.005 0.6 0.8513 0.0000 OK
480 minute summer F4 440 38.644 0.181 4.7 16.5097 0.0000
360 minute summer 10 312 38.649 0.494 5.3 0.5588 0.0000
360 minute summer 1.007:50% 312 38.649 0.560 5.8 0.0000 0.0000
360 minute summer 7 312 38.650 0.308 5.0 0.3481 0.0000
360 minute summer F2_Out 304 38.650 0.224 44 0.0659 0.0000 OK
360 minute summer  1.004:50% 304 38.650 0.266 5.0 0.0000 0.0000
180 minute summer  F2 116 38.746 0.089 3.0 4.4267 0.0000 OK
30 minute summer 4 26 38.674 0.059 46 0.0168 0.0000 OK
120 minute summer F1_Out 72 38.741 0.040 2.3 0.0084 0.0000 OK
30 minute summer  1.002:50% 25 38.718 0.060 4.6 0.0000 0.0000 OK
240 minute summer  F1 160 38.885 0.135 6.1 14.1893 0.0000 OK
120 minute summer  F1_Link:50% 72 38.767 0.042 2.3 0.0020 0.0000 OK
15 minute summer 1 1 39.171 0.000 0.0 0.0000 0.0000 OK
480 minute summer 2 448 38.644 0.044 0.1 0.0070 0.0000 OK
Link Event us Link DS Outflow Velocity Flow/Cap Link Discharge
(Upstream Depth) Node Node (1/s) (m/s) Vol (m3) Vol (m3)
480 minute summer F4a Porous Paving F4
360 minute summer F3a Porous Paving F3
30 minute summer F2a Porous Paving F2 0.0 0.000 0.000
30 minute summer Fla Porous Paving F1 0.0 0.003 0.000
360 minute summer  F3_Out 1.006 10 5.3 0.412 0.124  0.3906
360 minute summer F3 F3_Link F3_Out 0.406 0.2702
360 minute summer F3 Infiltration 0.1
360 minute summer D1 1.009 13_0OuUT 2.2 0.470 0.231 0.0761 79.4
360 minute summer BR 1.008 D1 1.6 0.290 0.030 0.1084
360 minute summer  BR Filtration 0.6
360 minute summer  BR Filter Layer Underdrain 0.0 0.000 0.000 0.0322
360 minute summer  BR Filter Layer Infiltration 0.0
480 minute summer F4 F4_Link BR 0.9 0.387 0.065 0.2901
480 minute summer F4 Infiltration 0.1
360 minute summer 10 1.007 1.007:50% 53 0.350 0.124  0.3931
360 minute summer 10 1.007 BR 5.7 0.316 0.136  0.3931
360 minute summer 7 1.005 F3_Out 5.0 0.438 0.117  0.6929
360 minute summer F2_Out 1.004 1.004:50% 4.4 0.477 0.110  0.2806
360 minute summer F2_Out Infiltration 0.0
360 minute summer F2_Out 1.004 7 5.0 0.507 0.124 0.2807
180 minute summer F2 F2_Link F2_Out 14 0.549 0.072 0.0370
180 minute summer F2 Infiltration 0.0
30 minute summer 4 1.003 F2_Out 45 0.716 0.315 0.1598
120 minute summer F1_Out 1.002 1.002:50% 2.3 0.520 0.157  0.0330
120 minute summer F1_Out Infiltration 0.0
120 minute summer F1_Out 1.002 4 45 0.712 0.310 0.0407
240 minute summer F1 F1_Link F1_Link:50% 1.8 0.516 0.122  0.0133
240 minute summer F1 Infiltration 0.1
240 minute summer F1 F1_Link F1_Out 2.2 0.581 0.151 0.0139
15 minute summer 1 Bioretention Area BR 0.0 0.000 0.000
480 minute summer 2 4.000 4.000:50% 0.1 0.129 0.006  0.0421
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Results for 2 year Critical Storm Duration. Lowest mass balance: 99.86%
Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3®) (m3)
480 minute summer  4.000:50% 448 38.643 0.112 1.7 0.0000 0.0000 OK
360 minute summer 3 336 38.652 0.002 0.0 0.0006 0.0000 OK
360 minute summer  3.000:50% 344 38.652 0.077 1.5 0.0000 0.0000 OK
15 minute summer 5 1 38.800 0.000 0.0 0.0000 0.0000 OK
15 minute summer  2.000:50% 14 38.773 0.044 2.6 0.0948 0.0000 OK
240 minute summer 6 164 38.885 0.035 0.0 0.0056 0.0000 OK
240 minute summer 1.000:50% 160 38.885 0.085 3.6 0.0000 0.0000 OK
Link Event us Link DS Outflow Velocity Flow/Cap Link Discharge
(Upstream Depth)  Node Node (1/s) (m/s) Vol (m3) Vol (m3)
480 minute summer 2 4.000 F4 3.8 0.616 0.175 0.0725
360 minute summer 3 3.000 3.000:50% 0.0 0.001 0.000 0.0312
360 minute summer 3 3.000 F3 2.8 0.502 0.149 0.0911
15 minute summer 5 2.000 2.000:50% 0.0 0.000 0.000 0.0221
15 minute summer 5 2.000 F2 2.6 0.964 0.177 0.0452
240 minute summer 6 1.000 1.000:50% 0.0380
240 minute summer 6 1.000 F1 3.6 0.660 0.216 0.0764
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STM Model V1.1 Network: SW_DunElms
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Results for 30 year Critical Storm Duration. Lowest mass balance: 99.79%
Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (m?)
480 minute summer F4a 488 38.751 0.155 0.4 0.0000 0.0000 OK
240 minute summer F3a 240 38.763 0.130 0.7 0.0000 0.0000 OK
120 minute summer F2a 92 38.841 0.050 0.8 0.0000 0.0000 OK
180 minute summer Fla 144 38986 0.103 5.3 0.0000 0.0000 OK
360 minute summer F3_Out 360 38.754 0.534 9.7 1.0150 0.0000
360 minute summer F3 360 38.763 0.263 5.1 24.4443 0.0000
360 minute summer 13_OUT 368 37.957 0.054 3.6 0.0000 0.0000 OK
360 minute summer D1 368 38.017 0.067 3.6 0.0188 0.0000 OK
360 minute summer BR 360 38.752 0.761 10.9 39.0031 0.0000
360 minute summer  BR Filter Layer 368 38.013 0.013 1.9 2.1683 0.0000 OK
480 minute summer F4 480 38.751 0.288 4.4 32.8275 0.0000
360 minute summer 10 360 38.753 0.598 9.6 0.6765 0.0000
360 minute summer 1.007:50% 360 38.753 0.664 11.0 0.0000 0.0000
360 minute summer 7 352 38.755 0.413 9.2 0.4670 0.0000
360 minute summer F2_Out 352 38.756 0.330 8.0 0.1073 0.0000
360 minute summer  1.004:50% 352 38.755 0.371 9.3 0.0000 0.0000
120 minute summer F2 92 38.839 0.182 8.2 12.0156 0.0000
30 minute summer 4 27 38.803 0.188 11.9 0.0533 0.0000
30 minute summer F1_Out 27 38.844 0.143 46 0.0266 0.0000 OK
30 minute summer  1.002:50% 27 38.839 0.181 12.0 0.0000 0.0000
180 minute summer F1 144 38.983 0.233 11.2 36.4811 0.0000
30 minute summer F1_Link:50% 27 38.846 0.120 4.5 0.0029 0.0000 OK
15 minute summer 1 1 39.171 0.000 0.0 0.0000 0.0000 OK
480 minute summer 2 480 38.751 0.151 0.3 0.0240 0.0000
Link Event us Link DS Outflow Velocity Flow/Cap Link Discharge
(Upstream Depth) Node Node (1/s) (m/s) Vol (m3) Vol (m3)
480 minute summer F4a Porous Paving F4
240 minute summer F3a Porous Paving F3
120 minute summer F2a Porous Paving F2
180 minute summer Fla Porous Paving F1
360 minute summer  F3_Out 1.006 10 9.6 0.425 0.227  0.3906
360 minute summer F3 F3_Link F3_Out 0.7 0.415 0.036 0.2703
360 minute summer F3 Infiltration 0.1
360 minute summer D1 1.009 13_0OuUT 3.6 0.541 0.381 0.1091 172.7
360 minute summer BR 1.008 D1 1.7 0.290 0.032  0.1428
360 minute summer  BR Filtration 1.9
360 minute summer  BR Filter Layer Underdrain 0.0 0.000 0.000 0.1323
360 minute summer  BR Filter Layer Infiltration 0.0
480 minute summer F4 F4_Link BR 1.0 0.397 0.070  0.2901
480 minute summer F4 Infiltration 0.1
360 minute summer 10 1.007 1.007:50% 9.6 0.372 0.226  0.3931
360 minute summer 10 1.007 BR 10.9 0.278 0.258 0.3931
360 minute summer 7 1.005 F3_Out 9.2 0.435 0.218  0.6929
360 minute summer F2_Out 1.004 1.004:50% 8.0 0.460 0.200  0.2807
360 minute summer F2_Out Infiltration 0.0
360 minute summer F2_Out 1.004 7 9.2 0.496 0.231 0.2807
120 minute summer F2 F2_Link F2_Out 2.1 0.561 0.106 0.0974
120 minute summer F2 Infiltration 0.1
30 minute summer 4 1.003 F2_Out 11.8 0.870 0.819 0.3001
30 minute summer  F1_Out 1.002 1.002:50% 5.0 0.586 0.346  0.1128
30 minute summer F1_Out Infiltration 0.0
30 minute summer F1_Out 1.002 4 11.9 0.853 0.826 0.1137
180 minute summer F1 F1_Link F1_Link:50% 2.5 0.562 0.170  0.0189
180 minute summer F1 Infiltration 0.1
180 minute summer F1 F1_Link F1_Out 4.0 0.651 0.275 0.0230
15 minute summer 1 Bioretention Area BR 0.0 0.000 0.000
480 minute summer 2 4.000 4.000:50% 0.3 0.137 0.013  0.0805
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STM Model V1.1 Network: SW_DunElms
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Results for 30 year Critical Storm Duration. Lowest mass balance: 99.79%
Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (m?)
480 minute summer  4.000:50% 480 38.751 0.219 3.2  0.0000 0.0000
360 minute summer 3 352 38.763 0.113 0.0 0.0319 0.0000 OK
360 minute summer  3.000:50% 352 38.763 0.188 3.4 0.0000 0.0000
120 minute summer 5 92 38.840 0.040 0.1 0.0112 0.0000 OK
120 minute summer  2.000:50% 92 38.839 0.111 6.0 0.5853 0.0000 OK
180 minute summer 6 140 38.984 0.134 0.1 0.0213 0.0000 OK
180 minute summer  1.000:50% 140 38.984 0.184 9.7 0.0000 0.0000
Link Event us Link DS Outflow Velocity Flow/Cap Link Discharge
(Upstream Depth)  Node Node (1/s) (m/s) Vol (m3) Vol (m3)
480 minute summer 2 4.000 F4 3.3 0.687 0.153 0.0806
360 minute summer 3 3.000 3.000:50% 0.0 0.008 0.003 0.1085
360 minute summer 3 3.000 F3 3.8 0.648 0.204 0.1200
120 minute summer 5 2.000 2.000:50% 0.0891
120 minute summer 5 2.000 F2 5.5 0.653 0.369 0.1594
180 minute summer 6 1.000 1.000:50% 0.0968
180 minute summer 6 1.000 F1 9.6 0.844 0.573 0.0996
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Results for 30 year (first 5mm) Critical Storm Duration. Lowest mass balance: 99.77%

Link Event
(Upstream Depth)
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer

15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer

Node Event us Peak
Node (mins)
15 minute summer F4a 1
15 minute summer F3a 18
15 minute summer F2a 18
15 minute summer Fla 15
15 minute summer F3_Out 44
15 minute summer F3 21
15 minute summer 13_OUT 45
15 minute summer D1 45
15 minute summer BR 43
15 minute summer BR Filter Layer 1
15 minute summer F4 21
15 minute summer 10 44
15 minute summer 1.007:50% 44
15 minute summer 7 43
15 minute summer F2_Out 44
15 minute summer 1.004:50% 44
15 minute summer F2 21
15 minute summer 4 15
15 minute summer F1_Out 18
15 minute summer 1.002:50% 15
15 minute summer F1 21
15 minute summer  F1_Link:50% 17
15 minute summer 1 1
15 minute summer 2 12
us Link
Node
F4a Porous Paving
F3a Porous Paving
F2a Porous Paving
Fla Porous Paving
F3_Out 1.006
F3 F3_Link
F3 Infiltration
D1 1.009
BR 1.008
BR Filtration
BR Filter Layer Underdrain
BR Filter Layer Infiltration
F4 F4_Link
F4 Infiltration
10 1.007
10 1.007
7 1.005
F2_Out 1.004
F2_Out Infiltration
F2_Out 1.004
F2 F2_Link
F2 Infiltration
4 1.003
F1_Out 1.002
F1_Out Infiltration
F1_Out 1.002
F1 F1_Link
F1 Infiltration
F1 F1_Link
1 Bioretention Area
2 4.000

Level Depth
(m) (m)
38.596 0.000
38.634 0.001
38.791 0.001
38.886 0.003
38.493 0.273
38.545 0.045
37.936 0.033
37.990 0.040
38.493 0.502
38.000 0.000
38.499 0.036
38.493 0.338
38.493 0.404
38.493 0.151
38.493 0.067
38.493 0.109
38.699 0.042
38.661 0.046
38.730 0.029
38.705 0.047
38.800 0.050
38.755 0.029
39.171  0.000
38.610 0.010
DS
Node

F4

F3

F2

F1

10

F3_Out
13_0ouT
D1

BR
1.007:50%
BR

F3_Out
1.004:50%
7

F2_Out
F2_Out
1.002:50%
4

F1_Link:50%

F1_Out
BR
4.000:50%

Inflow
(1/s)
0.0
0.2
0.2
2.0
4.4
33

1.4
1.4
3.5

0.0
31

4.5
4.7
4.0
33

4.0
2.8

2.9
1.2

2.9
6.5

1.2
0.0
0.2

Outflow
(1/s)
0.0
0.0
0.0
0.0
3.7
0.6
0.0

1.4
14
0.0
0.0
0.0
0.3
0.0
3.8
34
4.0
33
0.0
4.0
0.6
0.0
2.9
1.2
0.0
2.9
0.7
0.1
1.2
0.0
0.2

Node
Vol (m3)
0.0000
0.0000
0.0000
0.0000
0.4014
2.6490

0.0000
0.0114
0.6287

0.0000
2.4718

0.3821
0.0000
0.1707
0.0189

0.0000
2.0794

0.0131
0.0059

0.0000
5.1929

0.0014
0.0000
0.0016

Velocity
(m/s)
0.000
0.001
0.001
0.004
0.630
0.400

0.412
0.281

0.000
0.288

0.558
0.426
0.647
0.555

0.654
0.483

0.633
0.426

0.623
0.417

0.487
0.000
0.138

Flood
(m?)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
0.0000

0.0000
0.0000

0.0000
0.0000
0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000

0.0000
0.0000
0.0000

OK
OK
OK
OK

OK

OK

OK

OK

OK

OK
OK

OK
OK

OK
OK

OK
OK

OK
OK
OK

Flow/Cap

0.000
0.000
0.000
0.000
0.087
0.028

0.146
0.026

0.000
0.022

0.090
0.081
0.095
0.082

0.100
0.030

0.199
0.080

0.201
0.051

0.080
0.000
0.009

Status

Link
Vol (m3)

0.3906
0.1437

0.0550
0.0851
0.0001
0.1603
0.3931
0.3931
0.5931
0.1021

0.1672
0.0087

0.0775
0.0226

0.0301
0.0073

0.0088

0.0126

Discharge
Vol (m3)

15.2
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Results for 30 year (first 5mm) Critical Storm Duration. Lowest mass balance: 99.77%

Node Event us
Node
15 minute summer 4.000:50%
15 minute summer 3
15 minute summer 3.000:50%
15 minute summer 5
15 minute summer 2.000:50%
15 minute summer 6
15 minute summer 1.000:50%

Link Event us Link
(Upstream Depth) Node
15 minute summer 2 4.000
15 minute summer 3 3.000
15 minute summer 3 3.000
15 minute summer 5 2.000
15 minute summer 5 2.000
15 minute summer 6 1.000
15 minute summer 6 1.000

Peak Level Depth Inflow Node
(mins) (m) (m) (I/s) Vol (m3)
6 38.581 0.050 2.3 0.0000
1 38.650 0.000 0.0 0.0000
6 38.617 0.042 2.0 0.0000
1 38.800 0.000 0.0 0.0000
7 38770 0.041 1.8 0.0822
5 38.893 0.043 0.6 0.0069
5 38.893 0.093 4.0 0.0000
DS Outflow Velocity Flow/Cap
Node (I/s) (m/s)
F4 2.4 1.209 0.110
3.000:50% 0.0 0.000 0.000
F3 2.0 1.085 0.110
2.000:50% 0.0 0.000 0.000
F2 1.9 0.935 0.127
1.000:50%
F1 4.2 1.226 0.255

Flood
(m?)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Link
Vol (m3)
0.0121
0.0136
0.0215
0.0200
0.0311
0.0445
0.0328

Status

OK
OK
OK
OK
OK
OK
OK

Discharge
Vol (m3)

Flow+ v17.0 Copyright © 1988-2026 Causeway Technologies Ltd
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Results for 100 year +40% CC Critical Storm Duration. Lowest mass balance: 82.73%

Link Event
(Upstream Depth)
600 minute summer
360 minute summer
120 minute summer
360 minute summer
240 minute summer
360 minute summer
360 minute summer

240 minute summer
240 minute summer
240 minute summer
240 minute summer
240 minute summer
600 minute summer
600 minute summer
240 minute summer
240 minute summer
240 minute summer
240 minute summer
240 minute summer
240 minute summer
120 minute summer
120 minute summer
30 minute summer

30 minute summer

30 minute summer

30 minute summer

360 minute summer
360 minute summer
360 minute summer
15 minute summer

600 minute summer

Node Event us Peak
Node (mins)
600 minute summer F4a 435
360 minute summer F3a 232
120 minute summer F2a 108
360 minute summer Fla 264
240 minute summer F3_Out 232
360 minute summer F3 232
240 minute summer 13_OUT 248
240 minute summer D1 248
240 minute summer BR 232
240 minute summer  BR Filter Layer 248
600 minute summer F4 435
240 minute summer 10 232
240 minute summer 1.007:50% 228
240 minute summer 7 232
240 minute summer F2_Out 232
240 minute summer  1.004:50% 224
120 minute summer F2 106
30 minute summer 4 27
30 minute summer F1_Out 27
30 minute summer 1.002:50% 27
360 minute summer F1 256
30 minute summer F1_Link:50% 27
15 minute summer 1 1
600 minute summer 2 435
us Link
Node
F4a Porous Paving
F3a Porous Paving
F2a Porous Paving
Fla Porous Paving
F3_Out 1.006
F3 F3_Link
F3 Infiltration
D1 1.009
BR 1.008
BR Filtration
BR Filter Layer Underdrain
BR Filter Layer Infiltration
F4 F4_Link
F4 Infiltration
10 1.007
10 1.007
7 1.005
F2_Out 1.004
F2_Out Infiltration
F2_Out 1.004
F2 F2_Link
F2 Infiltration
4 1.003
F1_Out 1.002
F1_Out Infiltration
F1_Out 1.002
F1 F1_Link
F1 Infiltration
F1 F1_Link
1 Bioretention Area
2 4.000

Level Depth Inflow Node
(m) (m)  (I/s) Vol (m?)
38.965 0.368 0.7  0.0000
39.121 0.487 1.3 0.0000
38.949 0.159 1.4  0.0000
39.183  0.300 5.8  0.0000
38.876  0.656 16.0 1.3226
39.121 0.621 9.1 389311
37.968 0.065 5.2 0.0000
38.032 0.082 5.2 0.0232
38.871 0.880 18.8 52.5365
38.022 0.022 3.4 3.4743
38.964 0.501 5.8 45.9284
38.875 0.720 15.8 0.8141
38.873 0.784 18.8 0.0000
38.879 0.537 15.4 0.6070
38.881 0.455 12.6 0.1780
38.879 0.495 15.5 0.0000
38.948 0.291 12.4 23.9006
39.021 0.406 17.2 0.1148
39.099 0.398 5.5 0.1081
39.096 0.438 17.4  0.0000
39.179 0.429 12.3 67.6844
39.101 0.376 5.7 0.0410
39.171 0.000 0.0 0.0000
38.964 0.364 0.4  0.0579
DS Outflow Velocity
Node (1/s) (m/s)
F4
F3
F2
F1
10 15.8 0.497
F3_Out 2.2 0.427
0.1
13_OuT 5.2 0.599
D1 1.8 0.290
3.4
0.0 0.000
0.1
BR 1.0 0.395
0.1
1.007:50% 15.7 0.417
BR 18.8 0.472
F3_Out 15.3 0.517
1.004:50% 12.6 0.510
0.0
7 154 0.555
F2_Out 2.2 0.571
0.1
F2_Out 17.1 0.969
1.002:50% 6.3 0.447
0.0
4 17.2 0.977
F1_Link:50% 3.1 0.525
0.1
F1_Out 4.2 0.649
BR 0.0 0.000
4.000:50% 0.4 0.137

Flood Status
(m?)

0.0000 OK

0.0000 OK

0.0000 OK

0.0000 OK

0.0000

0.0000

0.0000 OK

0.0000 OK

0.0000

0.0000 OK

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000 OK

0.0000

Flow/Cap Link

Vol (m3)

0.373 0.3906
0.105 0.2703
0.550 0.1418
0.034 0.1914
0.000 0.2644
0.067 0.2901
0.372 0.3931
0.444 0.3931
0.362 0.6929
0.314 0.2807
0.385 0.2807
0.116 0.1295
1.181 0.3001
0.435 0.1137
1.190 0.1137
0.215 0.0642
0.287 0.0652
0.000
0.017 0.0806

Discharge
Vol (m3)

234.7

Flow+ v17.0 Copyright © 1988-2026 Causeway Technologies Ltd
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Results for 100 year +40% CC Critical Storm Duration. Lowest mass balance: 82.73%

Node Event us Peak Level Depth Inflow Node Flood
Node (mins) (m) (m) (I/s) Vol(m3) (m?)
600 minute summer  4.000:50% 435 38.964 0.432 4.4 0.0000 0.0000
360 minute summer 3 232 39.122 0.472 0.3 0.1334 0.0000
360 minute summer  3.000:50% 232 39.122 0.547 6.0 0.0000 0.0000
120 minute summer 5 106 38.949 0.149 0.2 0.0421 0.0000
120 minute summer 2.000:50% 106 38.948 0.220 10.6  2.3131 0.0000
30 minute summer 6 27 39.184 0.334 0.8 0.0530 0.0000
30 minute summer  1.000:50% 27 39.184 0.384 29.7  0.0000 0.0000
Link Event us Link DS Outflow Velocity Flow/Cap Link
(Upstream Depth)  Node Node (1/s) (m/s) Vol (m3)
600 minute summer 2 4.000 F4 43 0.692 0.199  0.0806
360 minute summer 3 3.000 3.000:50% 0.1200
360 minute summer 3 3.000 F3 5.9 0.733 0.314  0.1200
120 minute summer 5 2.000 2.000:50% 0.1779
120 minute summer 5 2.000 F2 8.5 0.729 0.572  0.1780
30 minute summer 6 1.000 1.000:50% 0.0996
30 minute summer 6 1.000 F1 29.2 1.661 1.753  0.0996

OK

Status

Discharge
Vol (m3)

Flow+ v17.0 Copyright © 1988-2026 Causeway Technologies Ltd
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13.9.3 Drainage Sections

Report Reference: SWDS - 2025 - 000034

[~
[~. Site Address: Dun Elms, Nelsons Lane, Hurst, Wokingham, RG10 ORR
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13.10Appendix 8 — SuDS Maintenance Manual

All maintenance activities will be the responsibility of WS Planning & Architecture.
They will appoint a management company to undertake the general maintenance
duties within the site and will join service agreements with the suppliers and

manufactures of the SuDS/Pumps when required.

The information presented below is taken from the CIRIA SuDS Manual (Report c753)
and SuDS. Further details on installation and maintenance can be found detailed

below and online.

[~.  Report Reference: SWDS - 2025 - 000034

[~. Site Address: Dun Elms, Nelsons Lane, Hurst, Wokingham, RG10 ORR
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13.10.1 Pervious Pavements

72

Maintenance
Schedule

Required
Action

Typical Frequency

Responsibility

Regular maintenance

Brushing and vacuuming
(standard cosmetic sweep
over whole surface).

Once a year, after autumn leaf
fall, or reduced frequency as
required, based on site-
specific observations of
clogging or manufacturer's
recommendations - pay
particular attention to areas
where water runs onto
pervious surface from adjacent
impermeable areas as this

Removal of weeds or manage

area is most
likely to collect the most
sediment.
Stabilise and mow contributing A .
. s required.
Occasional and areas.
mahtenance

As required - once per year on

WS Planning &
Architecture will be
responsible for setting
up the management

Monitoring

using weed killer applied
directly into the weeds rather less frequentl¥ used company.
than spraying. pavements.

Remediate any landscaping

which, through vegetation

maintenance or soil slip, has As required.

been raised to within 50 mm of
the level of the paving.
Remedial work to any
depressions, rutting and
Remedial actions cracked or broken blocks
considered detrimental to the As required.
structural performance or a
hazard to users, and
lost material.
I~ Every 10 to 15 years or as
RerLabttragggs?rfuiLtjl:fraecg and required (if infiltration
fepme dial sweebin Y performance is reduced due to
pIng. significant clogging).
Initial Inspection Monthly for three months after
’ installation. WS Planning &

Inspect for evidence of poor
operation and/or weed growth
- if required, take remedial
action.

Three-monthly, 48h after large
storms in first six months.

Inspect silt accumulation rates

and establish appropriate Annually.
brushing frequencies.
Monitor Inspection chambers. Annually.

Architecture will be
responsible for setting
up the management
company.

Many of the specific maintenance activities for pervious pavements can be undertaken as part of a general site

cleaning contract (many car parks or roads are swept to remove litter and for visual reasons to keep them tidy).

Therefore, if litter management is already required at the site, this should have marginal cost implications.

[.  Report Reference: SWDS - 2025 - 000034

[~. Site Address: Dun Elms, Nelsons Lane, Hurst, Wokingham, RG10 ORR
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13.10.2 Rain Garden Maintenance

Maintenance Required
Schedule Action
Inspect for sediment and debris in inlet and
outlet components
Inspection & Cleaning of gutters and any filters
on downpipes feeding into rain gardens as
required. Quarterly; As required.

Typical Frequency Responsibility

Quarterly; As required.

Remove, replace and maintain vegetation as
Regular required;
maintenance Ensuring cuttings are removed to prevent
debris build up;
Weeding of flower bed to maintain
the desired vegetation, density and biodiversity

Monthly inspections

Summer; As required WS Planning &

Architecture will be|
responsible for
setting up the

Quarterly during Winter
month; Or as required.

- Vegetation management management
Replace dead or overgrown vegetation as company.
. required. As required.
Remedial - - -
: Replacement of clogged geotextile (will require
actions > - .
reconstruction of raingarden). As required.
Inspect S|IF traps / dlschargg points and note Monthly in the first year
rate of sediment accumulation and ensure no and then annuall
erosion pathways forming. Y-
Monitoring Check raingardens are emptying as required After storms: When

following a storm event occurring.

possible.

Maintenance will be carried out manually. All monitoring and maintenance will be
carried out by the appointed estate management company that undertakes the general
landscaping maintenance.

[~.  Report Reference: SWDS - 2025 - 000034

[~. Site Address: Dun Elms, Nelsons Lane, Hurst, Wokingham, RG10 ORR
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13.10.3 SuDS Rain Water Butt Maintenance

Maintenance Required

Schedule Action Typical Frequency Responsibility

Quarterly; As required.
Inspect for sediment and debris in inlet and
outlet components; Increase freq. to Monthly
during Autumn;
Regular
maintenance

Inspection & Cleaning of gutters and any filters Quarterly;

on downpipes feeding into the Rain Water

Butts. Increase freq. to Monthly

during Autumn;

WS Planning &
Architecture will be|
responsible for
setting up the

Cleaning of the water butt.
Fully drain the water butt and clear out debris
and enable access;

Scrub out the inside of the butt or tank with a management
Remedial coarse brush, if accessible, using a proprietary Annuallv: Or as required company.
actions cleaning product such as Just Water Butt Y q '

Cleaner or garden disinfectant;
Rinse with clean water;
Cleaning of Gutters;
Clean or fit a new filter;

Use water/empty water butts - to clean, water
plants (inside & out);

Once every two weeks; as
required

Remedial

actions Empty water Butt more frequently during the

winter, to allow for storage during storms and
to keep the water fresh;

Maintenance will be carried out manually. All monitoring and maintenance will be
carried out by the appointed estate management company that undertakes the general

landscaping maintenance.

[~.  Report Reference: SWDS - 2025 - 000034

[~. Site Address: Dun Elms, Nelsons Lane, Hurst, Wokingham, RG10 ORR
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13.10.4 Surface Water Pump Maintenance
Maintenance Required Typical oo
Schedule Action Frequency Fesfaioinieflalisy
Inspection of pumping chamber for sediment and debris in
inlet and outlet components;
. . . . WS Planning &
Inspection of pumping chamber for sedlme.nt and debris in Architecture will be
inlet and outlet components; responsible for
Regular . . Lo Monthly setting up the
maintenance Grounds & Housekeeping: a clean and tidy pump station is a manaaement
healthy pump station. Grass, trees and shrubs should be comg an
maintained for ease of access and to maintain a proper pany.
operating buffer from vegetation.
A typical service schedule will be included but is not limited
to the following;
Pump down sump on hand operation.
Clean and check float level equipment.
Check and adjust impeller/wear plate on pumps.
Check oil bath lubrication if applicable.
Check operation and wear of control panels/starters,
including housing.
Examine non-return and gate valves [if mounted in separate
valve chamber and/or if accessible at time of service without
undertaking a confined space entry].
Check pipework for leaks/wear/damage and report. .
Test run pumps and monitor performance leave running if /\-(Y?hﬁéacrt]:rlg%vﬁl
possible and report if pumps not running and/or to correct instruct the pump
characteristic. supplier to or
Replace or use parts/consumables necessary to bring A . PPl
) ) e . I nnual or bi- suitable
station online, but only if within authorised limit. annual maintenance
If necessary, report any defects/faults diagnosed. Our h
: . ) ; . service. company to
quotation for remedial repairs will automatically follow. undertake
Regular Check motors and rotating elements of pumps for higher- schedules
maintenance than-normal temperature. monitorin
Visually inspect pumps and motors for coating failure and 9
oxidation and reapply protective coatings/paint as
necessary.
Inspection of electrical wiring and pumping station
controllers
Electrical Cables: Cables should be kept organized and tied-
off in secure locations where available. Seals should be
monitored to make sure they are in-tact.
Contacts: Both the starter contacts and the alternator
contacts should be inspected to make sure connections are
good.
Breakers: A failure to maintain the breakers can allow a
simple surge to wipe out your controls or pumps.
WS Planning &
Replacement of parts, seals, wires, fuses; .Artchittei:rt]ure will
Lubricating moving parts; ins rucl_ etpump
Pump replacement; SUZEiIt:rblg or
Remedial Replace worn parts and ensure good operation of pumps A . .
Actions through general maintenance; Grease / Lubricate / s required maintenance
ghg ) ) ! company to
Replacing seals as required. undertake
schedules
monitoring / repair
works as required.

All maintenance and monitoring works will be scheduled and

will

manufactures guidance and will be carried out by a qualified professional as required

follow the
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13.11Appendix 9 — Foul Drainage
13.11.1 General Binding Rules

Discharge to Ground Only

Discharge to Surface Water

Discharge to Ground or Surface Water
General Binding Rules not Met.

Permit Application Required

Red Text

# Discharge to Surface Water  Discharge to ground | General binding rule

10.8m*

The discharge must be 2 cubic metres or Value is calculated of fully

1 X N - " No
less per day in volume. occupied; Unlikely to accurate
volume
2 X The sewage must only be domestic. Yes Yes
3 . The discharge must b_e 5 cubic metres or 10.8m? No
less per day in volume.
4 . 2 The discharge must not cause pollution of Sewage Treatment plan Yes
surface water or ground water.

The sewage must receive treatment from a

septic tank and infiltration system (drainage
5 X field) or a sewage treatment plant and N/A Yes

infiltration system.

The sewage must receive treatment from a

6 X sewage treatment plant. Yes - Package Treatment Plant Yes
The discharge must not be within a A o
groundwater Source Protection Zone 1 or No wells ?’;iﬁl?nv;%f:]n identified
7 X within 50 metrps from any well, spring or Closest Well is 90m south of Yes
borehole that is used to supply water for Tt
domestic or food production purposes. Y-

For discharges in tidal waters, the discharge

8 X outlet must be below the mean spring low N/A N/A

water mark.

All works and equipment used for the
treatment of sewage effluent and its
discharge must comply with the relevant
design and manufacturing standards
i.e. the British Standard that was in force at
the time of the installation, and guidance
issued by the appropriate authority on the
capacity and installation of the equipment.
The system must be installed and operated
10 X X in accordance with the manufacturer’s Yes Yes
specification.

Maintenance must be undertaken by
someone who is competent.

Waste sludge from the system must be
safely disposed of by an authorised person.
If a property is sold, the operator must give
the new operator a written notice stating
that a small sewage discharge is being
carried out, and giving a description of the
waste water system and its maintenance
requirements.

The operator must ensure the system is
appropriately decommissioned where it
ceases to be in operation so that there is no
risk of pollutants or polluting matter entering
groundwater, inland fresh waters or coastal
waters.

Yes Yes

Yes
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For a new discharge, which is one that was started on or after 1 January 2015, the following general binding rules also apply:

Discharge to Surface

Discharge to

General binding rule

Criteria Meet?

Water ground
15 X X New discharges must not be within 30 metres No public sewers available within the Yes
of a public foul sewer. 500m of the site.
For new discharges, the operator must ensure
16 52 2 that the necessary planning and building Yes In planning
control approvals for the treatment system are currently;
in place.
New discharges ml_Jst not be in or W|th|n._ 500 None identified within 200m of the
metres of a Special Area of Conservation site
(SAC), Special Protection Area (SPA), Ramsar . Yes
site, biological Site of Special Scientific Interest . Consultation with
17 X (SS8I), freshwater pearl mussel population, SStSI(;rr;pactl Rlsrlt(Zloqes =iyl Natural England
designated bathing water, or protected shellfish o getermine fikely [HPEES AR maybe required;
) y terrestrial SSSIs and when to consult 3
water; 200 metres of an aquatic local nature Natural England LPA to decide.
reserve; 50 metres of a chalk river or aquatic See Link
local wildlife site. {Ses Link)
New discharges must not be in, or within 50
metres of, a Special Area of Conservation
18 . (SAC), Special Protection Area (SPA), Ramsar None identified within 50m of the Vs
site, or biological Site of Special Scientific site. ?
Interest (SSSI), and must not be in an Ancient
Woodland.
No; General
n Binding Rules do
New discharges must be made to a . .
19 X watercourse that normally has flow jihe dr‘-ifllr:\:\?zlf;;::r‘:zzigm pave DOtapblVe
throughout the year. Permit with the
EA is required.
For new discharges, any partial drainage field Possible - drainage field would be
20 X must be mst;lled within 10 metres of the bank located within Flo%d Zone 2 and 3; Yes
side of the watercourse.
New discharges must not be made to an
2l x enclosed lake or pond. i ves
For a new discharge that started on or after 2 October 2023, the following two general binding rules also apply
IDISEEIER {0 SliiEE Dlielitge it General binding rule Info Criteria Meet?
Water ground
A new discharge shall not use the same outlet
as any other discharge if the combined volume
22 X X of those discharges would exceed the Yes Yes
volumetric general binding rules thresholds for
groundwater or surface water.
A new discharge shall not be made to a
discharge point within 50 metres of any other
28 X X exempt groundwater activity or water discharge N/A Yes
activity.

o

Report Reference: SWDS - 2025 - 000034
Site Address: Dun Elms, Nelsons Lane, Hurst, Wokingham, RG10 ORR
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COVID-19 NOTICE
Start up information for sewage treatment plants after prolonged periods of inactivity

When returning to or reopening your place of business, please follow the instructions below to enable a smooth start-up and to
minimise the risk of pollution when restarting your sewage treatment plant.

Firstly, make sure the area is secure and cordoned off to prevent people or animals on site from falling into the sewage treatment plant.
Where possible a qualified British Water accredited engineer should be employed to carry out these procedures. This process should be
undertaken by two people while observing HM Government Social Distancing (Covid-19). PPE must be worn and
handwashing/sanitizing must be carried out.

When first opening the tank chambers please ensure the area is well ventilated and engineers are wearing protective face masks. Sewer
gases can accumulate in sewage treatment plants, particularly Hydrogen Sulphide, which can be very dangerous even at low levels.
(Sewer gas is a complex mixture of toxic and nontoxic gases produced by the decomposition of organic household or industrial
components of sewage.)

When your treatment plant is turned on, make sure the compressor/air blower is operational.

Inspect the air filters on the top of the compressor and remove any debris impeding the flow of air.

Check whether air is reaching the treatment zone of your sewage treatment plant. This can be done by checking for a mild jacuzzi
effect in the middle chamber of the plant.

Make sure the media (golf ball sized pieces of plastic) are freely circulating in the aeration chamber within the treatment plant. These
must not be accumulating at one side of the chamber or the other.

Ensure that the treatment plant is vented locally and that air is allowed unhindered access to the plant with no air admittance valves
located on the vent.

Be aware that when restarting your plant after prolonged periods of inactivity, smell and odour may be generated in the initial weeks
while the biomass - ‘good bacteria’ - starts to grow again on the media (Activated carbon vents are available for purchase from
Marsh Industries if this is an issue).

Existing recirculation pipes from the final chamber to the primary chamber assist and speed up the sewage treatment process,
however a temporary submersible pump with a flow of less than 10 litres a minute can be fitted into the final humus chamber to
further enhance the process. The pump must be 1m below the waterline and should discharge to the primary chamber with the
hose being under the waterline to minimise the agitation of solids. The pump can be operated for 20mins in every hour for 6 hours
per day for the first 4 days of start up. After this period, the pump should be removed, cleaned and stored.

If you have concerns about restarting your sewage treatment plant, please contact the Marsh HQ on 01933 654582.




PACKAGE SEWAGE TREATMENT PLANTS INSTALLATION AND OPERATION MANUAL MARSH INDUSTRIES

1 Pre-installation checklist

Prior to installation please check or take note of the following:

4
4

Ensure that the information contained in this manual is adhered to at all times.

When the sewage treatment plant arrives on site it is recommended to fully inspect for damage (ie, fractures to the shell

or ribs, delamination, scratches or abrasions deeper than 1.5mm, stress cracks or star crazing). If any damage is seen or
suspected please notify Marsh Industries immediately as problems cannot be rectified easily after installation.

It is the responsibility of the installer/contractor to undertake installation of the sewage treatment plant as per Marsh Industries’
instructions.

All electrical work must be undertaken by fully qualified personnel under the guidance of The Health & Safety at Work Act.
Ensure the plant is properly ventilated.

The end-user of the plant is responsible for the operation and maintenance of the system and its discharge either direct to a
watercourse or through a percolation area.

It is important that the product is operated under the conditions for which it is designed. Any variation in these conditions could
prevent the unit from performing to its full potential and the effluent discharge may not meet required standards.

Maintain the system in accordance with this handbook.

Any service contract offered by Marsh is mechanical only and does not include desludging (emptying of the system). The end-user
must desludge the system in accordance with the guidelines provided in this handbook.

Drainage fields, drains and desludging of the plant remains the responsibility of the end-user. Any damage to the installation
due to the influx of surface water or the backing up of drainage fields or drains is not covered by service agreements.

Contact Marsh Industries if you have any technical queries regarding the installation, maintenance or servicing of the system.

To maintain optimum system performance the end-user must be aware of certain precautions, including the following:

>X X X X X X

Do not open the plant cover without firstly isolating the mains power.

Do not alter in any way, any part of the system or internal parts supplied with the system.

The design loading of the plant should not be exceeded.

High volume discharges such as those from swimming pools and Jacuzzi's must never enter the system.

Surface water must not enter the system.

Heavy duty toilet paper, sanitary towels or incontinence pads must not enter the sewage treatment plant. This could cause severe
blockages and can adversely affect organic biomass growth.

If the plant is installed in a care home or medical facility, spent medication must not enter the sewage treatment plant
as this can adversely affect organic biomass growth.

Do not allow large quantities of chemicals to enter the system including:

»  Water softener regenerate

e Disinfectants or high concentrate bleaches

e Strong acids and alkalis

e Qilorgrease

e Pesticides

e Photographic chemicals



MARSH INDUSTRIES PACKAGE SEWAGE TREATMENT PLANTS INSTALLATION AND OPERATION MANUAL

2 Site location (For guidance only)

Minimum distances for locating sewage treatment plant is set out below. These are minimum distances only — the unit should be
located as far away as is practically possible. However, when locating the plant, consideration should be given to allow adequate access

for a desludging tanker.

Any dwelling Watercourse or stream Spring or well | Lake/moat | Site boundary Road Slope, break or cuts
Plant 7m 10m 50m 50m 3m 4m 4m
Percolation area 15m 10m 50m 50m 3m 4m 4m

5 Tank installation

Site inspection
O Ensure site location ground is flat, even and free from rocks.
O If the plantis to be installed in a high traffic area, a qualified civil engineer should design a separate load bearing slab and reinforced

base of hard core with metal grid support and concrete.

Movement of the sewage treatment plant
O The weight of the tank is not evenly distributed along its length, so time needs to be taken to ensure the straps are distributed to
prevent movement or slippage.
O Use only web straps to lift the tank - do not allow chains, cables or wire ropes to make contact with the tank.
Note: Lifting eyes (rated to 350kgs) used during the manufacture of Ensign units can be used for on-site handling
A lifting beam is to be used for tanks over 8m long.
The tank must be fully lifted off the ground for clear movement — do not drag the tank along the ground.

The unit needs to be chocked to prevent movement or rolling when sitting on the ground.

Concrete base and surround (Recommended)

Excavation = tank diameter + 450mm ‘ Excavation = tank length + 450mm

Ground level ‘ ‘

Local ground conditions

Concrete base/surround

to suit:

1 28 day compressive
strength of 20-30n/mm?

2 Slump of 25-50mm

Ensign sewage treatment
plant: 150mm concrete
base and 150mm surround

1
v 300mm

250mm hardcore if required
I

Base = tank diameter + 450mm Base = tank length + 450mm
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Essential for wet sites where the water table can rise above the base of the system (Installation in a wet site
may be precluded by site considerations in relation to effluent disposal).

Groundwater must be controlled and prevented during the installation, even when the tank has been strapped
or anchored. Failure to do so will damage the shell and invalidate all warranties.

The excavation must be kept as dry as possible. Excess water should be evacuated using a site pump/sump,
hole/suction hose arrangement. Dewatering should be continued for as long as necessary or at least until the
concrete base has set.

Ensure the excavation is safe with sloped surrounds and shuttering to safeguard the installation.

The grade and thickness of the concrete base should be designed to suit site conditions - a minimum
thickness of 300mm (Ensign sewage treatment plant: 150mm concrete base) and for high water table/wet
sites a 250mm hardcore sub-base should be laid, compacted and levelled.

The choice of concrete is the responsibility of the installer and should be chosen to suit local ground
conditions. In normal conditions with non-aggressive soils, a concrete with a 28 day compressive strength of
20 to 30N/mm? with a 25 to 50mm slump - this must adhere to the relevant BS EN standards. If in doubt seek
specialist advice prior to installation.

When pouring concrete around the sewage treatment plant, please ensure the maximum pressure of 15kN/m?
around the plant is not exceeded. The concrete should never be poured directly on to the tank.

Do not use vibrating pokers.

Lower the sewage treatment plant onto the concrete base ensuring the tank is level at all laterals.

Connect up the pipework - the system is plumbed for 160mm UPVC pipe (Ensign sewage treatment plant up
to 16pe: 110mm UPVC pipe). A short length of pipe with flexible joints should be used immediately before and
after the sewage treatment plant to allow for movement between the tank and the pipe work.

The excavation should be backfilled with concrete of minimum 225mm pour width to approximately 300mm
below the ground level (full surround to top of tank, around turrets and inlet/outlet points).

In a multiple tank arrangement, there must be a minimum of 500m distance between the tanks. This 500mm
void must be filled with concrete during the pouring.

Evenly fill each chamber of the tank with clean water to a depth of 700mm. Continually check the pipework
levels and connections visually.

Backfill evenly around the tank with concrete ensuring no voids are present, especially around the bottom of
the tank shell and ribs.

Continue filling the tank chambers with water whilst evenly backfilling and pouring concrete around the tank
ensuring that the water level is no more than 300mm above the concrete level.

Ensure all turrets and access covers are sealed to prevent concrete entering the plant. Use framework around
the turrets to prevent distortion and damage to the tank.

We recommend that normally the depth from ground level to inlet invert of the sewage treatment plant
should be no more than 1.5m. This could change due to groundwater conditions. Deeper inverts with heavier

duty shells and ribs are available from Marsh Industries.
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Granular surround (For free draining sites)

Excavation = tank diameter + 900mm ‘ Excavation = tank length + 900mm

Ground level

Local ground conditions

Secondary backfill:
Pea shingle: 3-12mm

Primary backfill:
Pea shingle: 3-18mm

Concrete base to suit:

1 28 day compressive
strength of 20-30n/mm?

2 Slump of 25-50mm

1
300mm
1

Ensign sewage treatment
plant: 150mm concrete
base and 150mm surround

Base = tank diameter + 900mm Base = tank length + 900mm

Primary backfill

O Primary granular backfill is pea shingle between 3-18mm in size. It should be washed, have no sharp edges and contain no boulders.
In winter, check to ensure there are no clumps of ice in the materials as this can create voids causing long term damage.

O Tanks must be installed with primary backfill only within the region immediately surrounding the tanks - the pour width should be
450mm. During the pour, check to make sure that no voids are created and that the pour is evenly distributed.

O The pour should be evenly to the top of the turrets and access points. Care needs to be taken to avoid distortion.

Secondary backfill

O Secondary backfill is pea shingle between 3-12mm or coarse sand. This once again is judged to be clean, free flowing with no voids
whilst pouring.
If crushed stone is used as the secondary backfill, ensure that it is at least 450mm from the tank walls and dome ends.
Be careful as dug material needs to be carefully selected and sifted to ensure no roots, clay or boulders are present.

Take care when compacting the backfill material not to distort the turrets or access chambers.

Ventilation
O ltisimportant that a specific air venting point is provided by L
the installer to allow the system to freely vent and disperse gas, Solstack
and also ensure air supply to the compressor if this is integral —
to the tank. Remote vent
O For all sewage treatment plants it is recommended that a "/ _,:_\ ==
[

remote vent stack should be installed. This should be

connected into the (marked) vent position on the tank using
the 110mm grommet supplied, and terminate at a suitable distance and height from any surrounding dwellings to allow dispersal of air
from the system. Consideration should be given to the prevailing wind and any local site geography that may inhibit air dispersion or
allow any odours to return towards the dwellings.

O Marsh recommend external compressors (in housing supplied) to ensure a constant supply of clean, dry air. If the compressor is supplied
integral to the unit (in ‘basin’ under manway lid) it is recommended to fit a vent local to the tank to improve air supply and quality.

O Ifiin any doubt as to the installation of an appropriate vent, please contact Marsh Industries.
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NOTE: If the plant is not due

4 EleCtrlcal gUIdellneS to be commissioned for at

o
o

least two weeks it is advisable

Connection must be performed by a suitably qualified and experienced electrical contractor. i
to remove the compressor.

The electrical requirement of the unit will be either Single Phase or Three Phase. Please check the

specification that has been supplied to you about your system.

The compressor is either linear or side channel and will come with wiring instructions.

A GRP kiosk or above ground housing may be supplied/required dependent on the size of the plant. Please check your system

specification in advance so that you are able to prepare the site for your kiosk.

Standard gravity system with air blower (Conforms to European Standards)

o

A 230V, 16amp waterproof plug and socket connector will be supplied with the unit, one for each compressor required. Please
check your system specification about the quantity and type of compressor(s). On larger units, connection details can be bespoke,

please check prior to installation.

It is the end-user’s responsibility for the provision of:

o

A single run of 1.5mm (or greater dependent on distance/voltage drop considerations) 3 core SWA cable from the end-user’s
distribution cabinet to the tank unit socket, or to the pre-wired distribution box fitted inside the GRP kiosk. The cable armour must
be properly bonded to the main earth at the premises

Cable protection via 10amp MCB/RCD or RCBO, rated 230V AC and tripping current 30mA.

The unit will come with power failure alarm as standard. Other alarms are available, depending on your application, please check the
specification supplied to you about your alarm options.

The air pump/compressors and electric power must never be switched off. It is imperative they run 24 hours a day, every day, to

ensure a constant supply of oxygen to the bacteria in the biozone.

Alarm options

Various alarm systems are available to suit different standards and system specifications. Please contact Marsh Industries for full details.

5 Service checklist and maintenance

The plant must be switched off and isolated before checking the electrical components and supply.

General

o
o

Check to ensure the levels in the tank are even across all chambers.

Regularly check to see if the primary chamber requires desludging (See section 7).

Compressor

o

O O O o

(O

Check to ensure all compressors are working and air hose connections are secure.
Annually clean the filter on the top of the compressor.

Annually check the diaphragms and replace if required.

Check the loss of pressure alarm on compressors.

If the compressors are housed, either in a kiosk or housing, check to ensure ventilation is adequate.
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Media (Within aeration chamber)
O Ensure media is moving around the aeration chamber freely by the diffuser/diffusers.

O Visually check to ensure adequate bio-mass growth on the media surface area.

Polylok Filter (Tertiary filtration)
O If a Polylok Filter is fitted to the plant at the outlet end (normally only on plants over 50PE) carefully lift the filter out of the casket
and wash down before returning it back into the casket securely. This should be done normally once a month.

O A high level alarm should be fitted to alert the site owner of when the filter needs cleaning.

High level alarm
O If a high level alarm is fitted, check to ensure the high level alarm float switch is secure and working by lifting of the float switch by

approximately 200mm.

Structural
O Check to ensure the baffles are not damaged.

O Check that all manhole cover and frames are secure and all locking nuts are in place.

Electrical
O Check supply current and amps.

O Check wiring condition and IP plugs.

6 Drainage fields

For development proposals in sewered areas it is usually a legal requirement to connect to the public sewer, either by gravity or
pumping, as the sewage is conveyed to a municipal sewage treatment works. However, if it can be demonstrated that the proposed
sewage disposal system offers a more sustainable solution to the overall water management of the site, then the regulators will consider
the installation of a ‘private’ system.

For any such proposal you should:

O Check with your regulating body to confirm current status with regard to Registration/Consent, quality and volume limits, etc.

O Take account of the requirements of Building Regulations and discuss with the local planning authority at an early stage - well

before any planning application is made.

Drainage fields

O If you have access to a suitable area of land, discharge from your septic tank or treatment plant to a properly designed and sized
drainage field is the best environmental option as the treated effluent recharges groundwater, nutrients are retained in the soil, and
nutrient loads on surface waters are reduced.

O The most common form of drainage field is a subsurface percolation area comprising perforated infiltration pipes laid in shingle
filled trenches — normally within 1m of ground level to allow the micro-organisms in the soil to break down the organic matter, and
at least 1.2m above the winter water table.

O The drainage field has two principal purposes:

« To allow percolation of partially treated/treated effluent to ground at a controlled rate.

e To allow further treatment of partially treated effluent before it reaches the groundwater level.
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o

Before you can dispose of effluent via a drainage field you first need to assess whether such a route is appropriate, ie, you have a
good depth of well-drained, well-aerated soil away from watercourses, wells/boreholes, dwellings, and avoiding sloping sites and

areas prone to waterlogging.

Trial hole and percolation test method (See figure 1)

o

(O

To calculate the exact area of land required for effective disposal an ‘assessment’ is required, usually by performing a
percolation/water table test as outlined in BS6297 (Code of Practice for the Design and Installation of Drainage Fields for use in
Wastewater Treatment) and the latest version of Building Regulations: H2.

A trial hole should be dug to determine the position of the standing groundwater table a minimum of 1m? in area and 2m deep, or a
minimum of 1.5m below the invert of the proposed drainage field pipework.

The groundwater table should not rise to within 1m of the invert level of the proposed effluent distribution pipes. If the test is carried
out in summer, the likely winter groundwater levels should be considered.

A percolation test should then be carried out to assess the further suitability of the proposed area. A hole 300mm square should be
excavated to a depth 300mm below the proposed invert level of the effluent distribution pipe. Where deep drains are necessary the hole
should conform to this shape at the bottom, but may be enlarged above the 300mm level to enable safe excavation to be carried out.

Fill the 300mm square section of the hole to a depth of at least 300mm with water and allow it to seep away overnight.

Next day, refill the test section with water to a depth of at least 300mm and observe the time, in seconds, for the water to seep away
from 75% full to 25% full level (ie, a depth of 150mm). Divide this time by 150. The answer gives the average time in seconds (Vp)
required for the water to drop Imm.

The test should be carried out at least three times with at least two trial holes and the average figure from the tests should be taken.

The test should not be carried out during abnormal weather conditions such as heavy rain, severe frost or drought.

Wity

Selected soil backfill

500mm min

— Geotextile membrane

50mmI——
Proposed invert *

of percolation pipe Perforated distribution pipe

percolation trench Graded 20-50mm granular material

1200mm min 300-900mm

Figure 1 - Percolation/water table test

Drainage field disposal should only be used when percolation tests indicate average values of Vp of between 12 and 100. This
minimum value ensures that untreated effluent cannot percolate too rapidly into groundwater. Where Vp is outside these limits

effective treatment is unlikely to take place in a drainage field.

Perforated distribution
Septic tank Distribution/sampling chamber pipes (fall 1:200)

Solid pipe (fall 1:40)

Figure 2 - Typical drainage field construction
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Drainage field construction (See figures 1 and 2)

o

Drainage fields should be designed and constructed to ensure aerobic contact between the liquid effluent and the subsoil using
perforated pipe laid in trenches.
Pipes should be laid on a 300mm layer of clean shingle or broken stone (graded between 20mm and 50mm) at a minimum depth of
500mm and a uniform gradient not steeper than 1:200.
Trenches should be filled to a level 50mm above the pipe and covered with a layer of geotextile to prevent the entry of silt. The
remainder of the trench can be filled with soil.
Trenches should be from 300mm to 900mm wide with areas of undisturbed ground 2m wide being maintained between parallel
trenches.
An inspection chamber should be installed between the septic tank and the drainage field.
Drainage fields should be set out as a continuous loop fed from the inspection chamber.
To calculate the floor area of the drainage field (A in m2), the following formulas should be used:

» Forseptic tanks: Ay = prpx 0.25

« Fortreatment plant: Ay = p x Vp x 0.20

Where p is the number of persons served by the tank and \/p is the percolation value (secs/mm) obtained

7 DeSIUdglng NOTE: If effluent samples are to be

taken they should be taken from

The sewage treatment plant will require desludging and maintenance as follows: the sample chamber or,

) alternatively, from the discharge
e 6PE-35PE — Annually or as required pipe. Sampling should only be

o 40PE-100PE - Six monthly or as required taken by approved test centres.

e 100PE-300PE - As advised

The desludging of the plant is the responsibility of the site owner. Desludging should be carried out according to the size of the plant

and dependent on usage.

It is the site owner’s responsibility to provide access for the vacuum tanker, to desludge the plant. Vehicles should never drive over the

system. Keep at least 4 metres away from the covers on the plant.

Desludging procedure

o

O O O O

Desludging should normally be carried out by a vacuum sludge tanker.
Licensed tankers are available commercially and the service is also provided by some local authorities.
The sludge should be disposed of in accordance with local authority instructions or in a manner which will not cause pollution.
The tank should be desludged before the onset of winter if conditions do not allow a tanker on site.
The sludge in the primary chamber (s) should not be removed completely, but approximately 75mm should be kept in the bottom of
the tank to re-seed the new sludge, which will be formed when the tank is put into use again.
The depth of sludge can be checked using the following technique:

e Use a pole that can touch the bottom of the tank and wrap the bottom 1.4m with a white rag.

e Lower the pole to the bottom of the tank and hold for several minutes to allow the sludge layer to penetrate the rag.

e Remove the pole and note the sludge line, which will be darker than the colouration caused by the liquid waste.

(Typically a dark sludge line approximately 2/3rd from the bottom of the pole means you should desludge).

On every alternative desludge, dead humus/scum should be skimmed from the final settlement tank(s). Ensure the tee pieces in all

chambers are clear.

(O
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O Care must be taken not to damage the treatment plant with the hose of the vacuum tanker.

Please note:

O The sewage treatment plant should be clearly marked and vacuum tanker should never come closer than the depth of the
excavation for the system unless the appropriate precautions have been taken. Never drive over the sewage treatment
plant.

Desludging should never be carried out alone due to potential dangers.
The access cover should never be left off while the unit is unattended.
The continued performance of the plant will depend on regular maintenance and cleaning. It is the end-user’s

responsibility to desludge the unit and keep the vents clear.

Further safety precautions

O Naked flames should not be used in vicinity of the tank due to the danger of explosion.

O Never enter a tank unless a safety line is attached to the person entering the tank and a second person is above ground to
help if the entrant is overcome by gasses or foul air. Personnel entering the tank must have suitable breathing equipment
and be fully trained in man entry techniques.

O As safety and security is of vital importance in sewage treatment systems, the following aspects are critical:

«  Protective clothing/gloves/breathing apparatus, should be worn at all times.

e Always remove contaminated clothing and protective equipment after working with sewage treatment Systems.

e Wash hands and face prior to eating, drinking or smoking.

e Adequate first aid boxes should be present.

e When working with machinery/electrical equipment, proximity of water should be noted. All tools and electrical
equipment should be kept dry.

e A second person should be present when carrying out non-routine maintenance.

O Disused or abandoned tanks should be demolished, filled in or sealed so that accidental entry is impossible.

8 Warranty information

Marsh Industries offers an initial 12-month warranty on every plant installed provided that it is installed, commissioned (if
required) and maintained in accordance with the manufacturer’s instructions and also provided that the unit has not been
subject to damage or abuse. This warranty covers all of the GRP components and any other additional installed components

against malfunction.



Marsh Industries

Marsh Industries delivers world-class water/wastewater treatment
products and solutions to the domestic, commercial and
agricultural sectors from its UK manufacturing plants in Kettering
and Bridgwater.

The company is recognised as a collaborative and trusted partner
to its customers, with a reputation for providing quality products
that really do add value:

Sewage treatment plants 4-500+ PE

Pump stations 234-20,000+ litres

Septic tanks and cesspools 2800-20,000+ litres
Septic conversion units 4-60+ PE

Grease traps 234-20,000+ litres

Trash/debris barriers

Agri-silage tanks up to 100,000 litres

Stormwater attenuation up to 130,000 litres
Rainwater harvesting systems 1500-20,000+ litres
Oil separators, wash-down separators and silt traps

0O00OO0OO0OO0OOOOO

All products are fully type-tested and certified to ensure
compliance with relevant environmental permitting programmes
and building regulations.

In addition, the company’s state-of-the art computer software,
GAIA, can generate precise, bespoke commercial sewage treatment
plants and pump chamber systems to the finest specification.

sales@marshindustries.co.uk
+44 (0)1933 654582
www.marshindustries.co.uk

MI-UP-INST-0520-RevG

MARSH




@ "E" (OVER RIBS APPROX)

TWO PIECE DATUM TWO PIECE
@ "D"(OUTSIDE DIA.OF TANK) MARSH GRP 0.000 MARSH GRP
ACCESS COVER ACCESS COVER
INLET o
INVERT 2600 I/'D @600 I/D 2
-0.500
(2]
— a
— — ~ S 14 2
/ INLET \ 'é z
I
T [
= =
/ \ = =
L I
:, ,j_:
I
E i
o o
a =
O 2
= &
gl U
4 (6}
(@]
S~ - — p— p— p— J— J—
VIEW ON INLET SIDE ELEVATION
SEPTIC CAPACITY | DIAMETER D'@MﬁﬁR P,E'?nTﬂ PHE..PnIn';' LENGTH INLET NU"C/')EER
TANK LITRES "D" mm OVER WITHOUT WITH "L" mm DIAMETER TURRETS
RIBS RIBS RIBS
HSC2800 2800 2914
HSC3800 3800 1214 74 3914
110mm
HSC4500 4500 1514 2014 2614 1
HSC6000 6000 2676
HSC8000 8000 N/A N/A 3456 GENERAL NOTE:
HSC10000 10000 4246 AIII tanks are sltlll;ject toa 2.5%
tolerance on all dimensions.
HSC12000 12000 1816 2316 5036 Any internals (if shown) are for
HSC14000 14000 5816 guidance only, and may vary in
HSC16000 16000 6606 2 design / individual sp(.-:*ciﬁcationsA Rib
centres may vary during manufacture.
HSC18000 18000 7386
HSC20000 20000 4532 160mm
HSC22000 22000 4732
HSC25000 25000 5552 1
HSC26000 26000 2522 2622 N/A 3072 5752
HSC30000 30000 6562
HSC35000 35000 7582
HSC40000 40000 8602 2
HSC80000 80000 3024 3124 3574 11902

DESCRIPTION DATE sic | Rev DESCRIPTION DATE siG THIS DRAWING IS THE PROPERTY OF CLIENT TITLE

MARSH INDUSTRIES LTD. AND MUST NOT BE UNITS 9—13 ADDINGTON PARK IND. EST.,

MARSH

A |For Approval 260513 | PL. REPRODUCED OR CIRCULATED FOR ANY PURPOSE LITTLE ADDINGTON, KETTERING,

MARSH

ITHOUT FIRST OBTAINING WRITTEN
CONSENT FROM THE MARSH INDUSTRIES LTD,

NORTHAMPTONSHIRE, NN14 4AS.

B_|TWO PIECE MARSH GRP ACCESS COVERS NOW SHOWN. 040122 | KH

HORIZONTAL SHALLOW

ORIG. CHKD. APPD

MARSH INDUSTRIES >

CESSPOOL BROCHURE

SCALE DATE

Leaders in off-mains drainage

(2,800L to 80,000L)

RG.

DONOT SCALE

NTS 26.05.2013 Rev
SRoNE @ = ‘ BRIDGEWATER TANK DESIGN B

IF IN DOUBT ASK




GENERAL NOTE:

All tanks are subject to a 2.5%
tolerance on all dimensions. Any
internals (if shown) are for guidance
only, and may vary due to individual
specifications. Rib centres may
vary during manufacture.

@110mm @110mm

2110mm
INLET

@3108 (OVER RIBS APPROX)

TOP OF TANK TOP OF TANK
0.000 @600 D @600 1D 0.000
2110mm ACCESS COVER
VENT
-0.300 2110mm
INLET
-0.500

AV

-3.678

(APPROX)

VIEW ON INLET SIDE ELEVATION

DESCRIPTION DESCRIPTION DATE “THIS DRAWING IS THE PROPERTY OF CLENT UNITS 9-13 ADDINGTON PARK IND. EST.,
MARSH INDUSTRIES LTD. AND MUST NOT BE MARSH LITTLE ADDINGTON, KETTERING,

For Approval 03.11.16 | Pl REPRODUGED OR CIRCULATED FOR ANY PURPOSE MARSH NORTHAMPTONSHIRE, NN14 4AS.
WITHOUT FIRST OBTAINING WRITTEN

o ARSH et INDUSTRIESS
@3.0m x 10.47m LONG TANK . . .
70,000 1t CAPACITY Leaders in off-mains drainage

N.T.S. 03.11.2016 REV

3RD ANGLE E} DONOT SCALE A
PROJECTION IF IN DOUBT ASK



AutoCAD SHX Text
MARSH INDUSTRIES

AutoCAD SHX Text
>

AutoCAD SHX Text
Leaders in off-mains drainage

AutoCAD SHX Text
UNITS 9-13 ADDINGTON PARK IND. EST.,

AutoCAD SHX Text
LITTLE ADDINGTON, KETTERING,

AutoCAD SHX Text
NORTHAMPTONSHIRE, NN14 4AS.


GENERAL NOTE:

All tanks are subject to a 2.5%
tolerance on all dimensions. Any
internals (if shown) are for guidance
only, and may vary due to individual
specifications. Rib centres may
vary during manufacture.

TOP OF TANK

@110mm
VENT
- 0.300

0.000
ACCESS COVER

23108 (OVER RIBS APPROX)

@110mm
VENT

2110mm
INLET

VIEW ON INLET

-3.678

(APPROX)

@600 I/D

TOP OF TANK
0.000

SIDE ELEVATION

DESCRIPTION

DESCRIPTION

DATE

For Approval.

03.11.16

“THIS DRAWING IS THE PROPERTY OF

MARSH INDUSTRIES LTD. AND MUST NOT BE
REPRODUCED OR CIRCULATED FOR ANY PURPOSE

WITHOUT FIRST OBTAINING WRITTEN

CONSENT FROM THE MARSH INDUSTRIES LTD.

CHKD

APPD

SCALE

N.T.S.

DATE

03.11.2016

3RD ANGLE
PROJECTION

@ g

DONOT SCALE
IF IN DOUBT ASK

CLENT

MARSH
HOLDING TANK
@3.0m x 7.60m LONG TANK
50,000 Itr CAPACITY

MARSH

UNITS 9—13 ADDINGTON PARK IND. EST.,
LITTLE ADDINGTON, KETTERING,
NORTHAMPTONSHIRE, NN14 4AS.

MARSH INDUSTRIES >
Leaders in off-mains drainage

eV
A



AutoCAD SHX Text
MARSH INDUSTRIES

AutoCAD SHX Text
>

AutoCAD SHX Text
Leaders in off-mains drainage

AutoCAD SHX Text
UNITS 9-13 ADDINGTON PARK IND. EST.,

AutoCAD SHX Text
LITTLE ADDINGTON, KETTERING,

AutoCAD SHX Text
NORTHAMPTONSHIRE, NN14 4AS.


Matthew Ashdown

From:

Sent:

To:

Cc:

Subject:
Attachments:

Hi Matt

Further to your conversation with my colleague Jodie.

Michael Harrison <michael.harrison@marshindustries.co.uk>

10 April 2026 13:20
Matthew Ashdown
Contracts; Marsh Sales

Marsh Industries Cesspool Quote

2.5m DIA. x 10.50m LONG HOLDING TANK - 50000L (Rev.A).pdf; 2.5m DIA. x 14.50m
LONG HOLDING TANK - 70000L (Rev.A).pdf; 3.0m DIA. x 7.60m LONG HOLDING TANK
- 50000L (Rev.A).pdf; 3.0m DIA. x 10.47m LONG HOLDING TANK - 70000L (Rev.A).pdf

Please find pricing below for 50,000l and 70,000l Cesspools in 2.5m and 3m diameter options. All
options have been priced with turret extensions to achieve a 1.2m inlet invert.

70,000l Cesspool - 2.5m Diameter - 1.2m Inlet

Marsh Product Code:

70000l Cesspool

70,000l Cesspool - 3m Diameter - 1.2m Inlet

Product description:

70000l Cesspool 2.5m
Diameter 1.2m Inlet

Marsh Product Code:

70000l Cesspool 3m Dia

Product description:

70000l Cesspool 3m
Diameter 1.2m Inlet

Length [mm]: 14522
Width [mm]: 2500
Height [mm]: 3872
Inlet invert [mm]: 1200
Inlet Connection [mm]: 160 (tbc)
Outlet invert [mm]: NA
Outlet Connection NA
[mm]:

Cover Type (2 Turrets): Pedestrian
Nett Price including

delivery, but not

offloading: £ 10,115.00

Length [mm]: 10470
Width [mm]: 3000
Height [mm]: 4378
Inlet invert [mm]: 1200
Inlet Connection [mm]: 160 (tbc)
Outlet invert [mm]: NA
Outlet Connection NA
[mm]:

Cover Type (2 Turrets): Pedestrian
Nett Price including

delivery, but not

offloading: £ 10,799.00

50,000l Cesspool - 2.5m Diameter - 1.2m Inlet

Marsh Product Code:

50000l Cesspool

50,000l Cesspool - 3m Diameter - 1.2m Inlet

Product description:

50000l Cesspool 2.5m
Diameter 1.2m Inlet

Marsh Product Code:

50000l Cesspool 3m
Diameter 1.2m Inlet

Product description:

50000l Cesspool 3m
Diameter 1.2m Inlet

Length [mm]: 10500
Width [mm]: 2500
Height [mm]: 3872
Inlet invert [mm]: 1200
Inlet Connection [mm]: 110
Outlet invert [mm]: NA

Length [mm]: 7600
Width [mm]: 3000
Height [mm]: 4378
Inlet invert [mm]: 1200
Inlet Connection [mm]: 110
Outlet invert [mm]: NA




Outlet Connection NA Outlet Connection NA
[mm]: [mm]:
Cover Type: Pedestrian Cover Type: Pedestrian
Nett Price including Nett Price including
delivery, but not delivery, but not
offloading: offloading:

£ 7,378.00 £ 7,720.00

The tanks will come with the following guarantees/warranties —
e 25Year Structural Guarantee

Lead time is 3 weeks from drawing approval

Delivery is included (but not offload).

Prices exclude VAT and are valid for 30 days.
Drawings attached (showing standard 500mm inlets)

Regards

Michael

Michael Harrison
Business Development Director

M 07384 464517 | 01933 654582
michael.harrison@marshindustries.co.uk
www.marshindustries.co.uk

(wlinJ o] §]

LEAD TIMES THAT LEAD'THEANDUSTRY.

Domestic Sewage Treatment Plants -
Delivered from 3 workifg days.

Commercial Plants & Separators -
Delivered from 3 weaks,

Providingeworld-class off mains drainage
products o th&commercial and
agriculturalsectars

Marsh Industries is a limited company registered in England & Wales. Registered number: 5157928
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