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1.0 The Site

auction

Land Studio have been appointed by Phil Robinson at Plant & Robinson
Construction Ltd to produce a Sustainable Drainage Strategy in support of
the discharge of planning condition 11 of application P/2019/0647.

11. No part of the development shall commence until a scheme for the
comprehensive and integrated drainage of the site indicating provision for foul
water, surface water and land drainage has been submitted to and approved
in writing by the Local FPlanning Authority. Prior to submission of those
details, an assessment shall be carried out into the potential for disposing
of surface water by means of Sustainable Urban Drainage Systems (SuDS)
In accordance with the principles of sustainable drainage systems set out in
Technical Advice Note 15: Development and Flood Risk, and the results of
the assessment shall be submitted in writing to the Local Planning Authority.

(1) Provide information about the design storm period and intensity, the method
employed fo delay and control the surface water discharged from the site
and the measures taken to prevent pollution of receiving ground water and/
or surface water.

(i) Specify the responsibilities of each party for the implementation of the
SuDS scheme, together with a timetable for implementation; and,

(/i) Provide a timescale for implementation, management and maintenance
plan for the liftetime of the development which shall include the arrangements
for adoption by any public authority or statutory undertaker and any other
arrangerments to secure the operation of the scheme throughout its lifetime.

This document has been carried out in accordance with Planning Policy Wales
(PPW), Technical Advice Note 15 (TAN15), Natural Resource Wales (NRW)
guidance and the statutory water authority requirements.

In preparation of the report and performance of any other services, Land
Studio has relied upon publicly available information, information provided
by the client and information provided by third parties. Accordingly, the
conclusions reached in this report are valid only to the extent that the
information provided was accurate and complete. Land Studio cannot accept
liability for the accuracy or otherwise of any information derived from third
party sources.

The existing site is located at
Lower Farm, Lower Farm Road, Bowling Bank, Wrexham, LL13 9RY,
National Grid Reference SJ 40889 50542

The site location is indicated in Figure 1 with the redline boundary for the
proposed works indicated in Figure 2

Whilst the planning application included Barn 6 details of this have been
discharged separately under application P/2021/0604 and are therefore not
covered in this report.
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1.0 The Site

1.2 Proposed Development

The proposed development comprises of the redevelopment of the existing
barns 1-5, construction of new access roads, car parking and landscaping
within the redline boundary.

The proposed red line boundary of the site is 0.85ha as indicated in Figure 2
with a developed area of 0.62ha with the proposed landscape plan indicated
in Figure 3.

Figure 3
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2.0 Planning Policy and Guidance

The following legislation and planning guidance has been reviewed and
considered in preparation of the proposed drainage strategy.

Section 6.6 of the PPF 11th Edition dated January 2021 states that the
planning system protects water features and fosters sustainable water
management as key attributes of attractive and resilient places to live and
is closely aligned with securing the muitiple benefits of green infrastructure.
The outcome of which should make a contribution towards achieving the
requirements imposed by EU Water Framework Directive along with Welsh
Government Policy for the integrated planning and management of water
both in the urban and rural areas.

New developments of more than one dwelling or where the area covered by
construction work equals or exceeds 100m? also requires approval from the
SuDS Approval Body (SAB) before construction can commence.

The provision of SuDS must be considered as an itegral pat of the design of
new developments and proposals shoud! incorporate design of surface water
maangement based on the principles which work with nature to facilitate the
natural functioning of the water cycle.

Any developments discharging domestic sewage should connect to the
foul sewer where it is reasonable to do so. Developments proposing the use
of non-mains drainage schemes will only be considered acceptable where
connection to the main sewer is not feasible. Non mains drainage schemes
should be subject to as assessment of their effects on the environment,
amenity and public health in the locality.

All developments should reduce, and must not increase, flood risk arising
from river and/or coastal flooding on and off the development itself.

All developments should not cause additional run-off and therefore requires
control as close to source as possible by the use of SuDS.

TAN15 provides technical guidance which supplements the policy set out in
PPW in relation to development and flooding.

The development advice maps are based on Environment Agency's extreme
flood outlines and British Geological Survey drift data. These indicate the level
of risk assoicated fluvial, coastal and surface water on the location of the site
and how to assess the consequences of flooding on the site.

To reduce surface water run-off from the site sustainable drainage solutions
both hard and soft can be employed to manage and treat surface water
run-off prior to discharge. TAN15 gives further details on the type of SuDS
possible and these are discussed in more detail in Section 4.5.

The approach outlined in the Welsh Government Sustainable Drainage
Systems Standards for Wales (SuDS Standards) and the CIRIA SuDS manual
seek to manage the quality and quantity of rainwater runoff close to where it
falls and to bring not just drainage design solutions but also amenity benefits
to site users and encourage biodiversity.

The SuDS Standards require compliance with the following objectives and
are covered further in Section 4.0 of this report.

® S1. Surface water runoff destination

e S2. Surface water runoff hydraulic control
® S3. Water Quality

o S4. Amenity

¢ S5. Biodiversity

The DEFRA peak rainfall climate change allowances for the Dee catchment
are shown in Table 1

3.3% annual exceedance rainfall event
Timescale Central Upper
2050s 20% 35%
2070s 30% 40%
1% annual exceedance rainfall event
Timescale Central Upper
2050s 25% 40%
2070s 30% 45%

Table 1 - Peak Rainfall Climate Change Allowances

The central allowance for climate change is to be included within the provided
storm-water attenuation. The upper allowance for climate change can be
attenuated above ground (exceedance flooding) so long as this stormwater
volume does not leave the site and therefore does not increase flood risk
downstream.

The design therefore will allow for 40% climate change.
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3.0 Review of Baseline Data

3.1 Sources of Information

The following third-party information has been used in production of this
report.

- Site Layout as Proposed Drg No 01E

- Ref P/2019/0647 Planning decision notice dated 27/01/2020

- Battlefield Land Surveys Topographical information 13175/1 Rev -
- Welsh Water Sewer Maps dated 21st July 2022

3.2 Site Topography

A topographical survey has been undertaken of the redline boundary for the
development. The site is relatively flat with falls away from existing barns, The
lowest part of the site is to the front of the properties within a natural basin
around the access road. A copy of the full topographical surveys undertaken
within the redline boundary can be found in Appendix A.

3.3 Geological Setting

A review of the NSRI soilscape maps and bgs mapping indicate that the
site is located in an area of slowly permeable seasonally wet slightly acid
but rich based loamy and clayey soils. The area is mainly grasslands and
arable land.

Infiltration testing has been undertaken on the site to confirm this.
3.4 Groundwater

Excavations which have been dug show no signs of groundwater ingress.

3.5 Flood Risk

The development maps provided by Natural Resources Wales indicate that
the site is in a Flood Zone A and there no risk from flooding for rivers, seas
or reservoirs. Indicated in green, orange and blue in Figure 4.

The maps indicate there is a high risk of surface water and small watercourse
flooding within the site indicated in pink in Figure 4 below.

Figure 4 Flood Map

Itis proposed that Flood Risk will not increase as a result of the development.
It is proposed to restrict the run-off rates to mimic the greenfield scenario for
the 1in 1 year event (discussed in more details in Section 3.7). This means
that flood risk betterment to runoff rates is provided for any storm that exceeds
this design event (1in 1 year) up to and including the extreme 1 in 100 year
storm + 40% climate change.

Surface water management trains will also be introduced which wi
or manage the existing surface water flooding within the site.
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4.0 Surface Water Drainage Strategy

an
Design Codes

The following British Standards and design guides shall be used for storm
water design purposes. Please note that this list is not exhaustive but covers
the overall general drainage requirements.

- BSEN 752 Drain and Sewer Systems Outside Buildings
- BSEN16933-2 Drain and Sewer Systems Outside Buildings Part 2: Design
- CIRIA C635 The SuDS Manual

- W_wmmw/\mb, Preliminary Rainfall Run Off Management for Developments
13

- CIRIA Interim Code of Practice for Sustainable Drainage (2004)

Nmom%_\/ C635 Designing for Exceedance in Urban Drainage Good Practice

- HRWallingford Wallingford Procedure for Design and Analysis of Urban
Storm Drainage

- PPG3 Environment Agency Pollution Prevention Guidelines 3 (Withdrawn
cc:mam_smcmmgﬂmoznm

Design Criteria

The proposed surface water drainage shall be designed so that there is no
surcharging of pipework during storms up to a 1:2-year annual probability
and no flooding on the surface, apart from wihtin green SuDS features during
storms up to a 1:30-year annual probability.

The design will also be checked to ensure no flooding of third-party land or
buildings during storms up to a 1:100-year annual probability + 40% increased
allowance for climate change.

195]

The SuDS Standard has five priority levels for surface water runoff. These are:
e Priority 1: Surface water runoff collected for use

® Priority 2: Surface water runoff is infiltrated to ground

e Priority 3: Surface water runoff is discharged to a surface water body

® Priority 4: Surface water runoff is discharged to a surface water sewer,
highway drain or another drainage system

* Priority 5: Surface water runoff is discharged to a combined sewer

The discharge hierarchy has been reviewed here in more detail.

Priority 1: “

Solutions that reuse rainwater prior to discharge include rainwater harvesting
for on-site non-potable use, flushing toilets for example or for landscape
maintenance in the form of water butts or larger scale attenuation with
a pumped outlet. Passive irrigation is also an effective way of utilising
rainwater, particularly in low-intensity events, and reduces maintenance
requirements for planted areas. Whilst water butts will be utilised within the
scheme for landscape irrigation, due to the exsting roof pitches and internal
structural arrangement it is not deemed suitable for full rainwater harvesting.
Section G1.6 of the Statutory Standards for SuDS states that “in most cases,
rainwater harvesting along will not be adequate to deal with the site drainage
and provision will be required for an overflow to a Priority Level 2 or lower
priority runoff destination”, as such full rainwater harvesting systems are not
considered suitable fully on this site.

Ground information obtained through review of the soilscape website and
ration testing in the location of proposed SuDS features indicate that
ration methods are not possible as the main source of discharge on this

There is an existing ditch (ordinary watercourse) which exists to the front of
the property into which the exsting roof drainage currently discharges into.
This then flows east towards the River Dee.

Priority 4 and 5: To sewer

There are no public sewer assets within the vicinity of the site. Due to the
proximity of the ordinary watercourse, a connection to the public sewer for
surface water drainage will not be required.

It is therefore proposed that surface water from the site will discharge via
infiltration where possible but will have a positive connection into the existing
ordinary watercourse.

4
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The runoff rates proposed will aim to not exceed the 1in 1-year greenfield
rate (i.e. 4.1 I/s/ha) for all storm events up to and including the extreme 1 in
100 year event plus a 40% accommodation for climate change.

The restriction of run-off rates will generate storm-water attenuation
volumes that will be retained on-site prior to outfall.

The betterment of runoff rates will compensate for the inevitable increase
in runoff volumes due to the increase in impermeable area. By restricting
volumes until the storm has passed and allowing them to be released
slowly, the capacity of the downstream catchment will be able to

accommodate surface water run-off.

Volumes can be reduced by way of partial infiltration. Whilst infiltration
is not shown to be a viable outfall solution due to the underlying soils,
however, partial/slow infiltration should be enabled within the design
where possible, by removing the use of impermeable membranes from
from standard installation guidance, allow the system to recharge the
surrounding soils.

Surface level sustainable drainage systems allow for further evaporation.
This can be achieved by ensuring that the 1in 100 year plus 40% climate
change is attenuated at surface level through localised ponding within the
drainage features.

Whilst permeable surfacing is proposed to the majority of the hard
landscaped areas infiltration is slow and this is evident by the surface
water flooding noted on the mapping data. Storage within the subbase will
slow down the water entering the downstream watercourse.

The proposed impermeable area of the development is 0.33 ha (3359m2)
which includes the permeable surfaced areas as infiltration is not deemed
possible for these areas in the design so allowance for positive drainage and
falls at surface level are to be included.

The restriction of run-off rates require the storage of surface water within
the site prior to discharge. A restricted discharge of 1.35 /s requires the
storage volume indicated in Table 4.

Discharge Rate [Return Period Storage Volume
(1/s) Requ (m3/ha)
1.35 1in 100 +40% cc 256

Table 4: Storage Volumes



4.0 Surface Water Drainage Strategy

s (SuDS)

Sustainable drainage developed in line with the ideals of sustainable
development is collectively referred to as Sustainable Drainage Systems
(SuDS). At a particular site, these systems are designed to manage both the
environmental risks resulting from the urban runoff and to contribute, wherever
possible, to environmental enhancement. Therefore, SuDS objectives are
to minimise the impacts from the development on the quantity and quality
of the runoff and maximise amenity and biodiversity opportunities (CIRIA
C753, 2015).

Planning policy promotes sustainable management of surface water
runoff from a new development or redevelopment, and the use of SuDS is
recommended.

The ‘Management Train Approach’ should be central to the surface water
drainage strategy of a proposed site. The main objective is the treatment and
control of runoff as near to source as possible, thus protecting downstream
habitats and further enhancing the amenity value of the site. Due to the
restrictions imposed on the surface water discharge rate, a minimum of
256m?® of attenuation will need to be incorporated within the design of the
surface water drainage for the site.

A review of potential sustainable drainage systems has been undertaken to
identify the likely form of attenuation which could be included, and which
methods are viable for this site. Refer to table 5 for this review.

The proposed surface water scheme will therefore include the following
SuDS feaures.

- Permeable paving and subbase attenuation (potential for in access of 295m?
in subbase attenuation - depth of subbase will be dependant on proposed
levels and falls in below ground pipework)

- Detension basin (115m? of storage possible)

- Raingardens (20m? of storage possible)

4.6 §3: Water Quality

The quality of runoff from the site to support and protect the natural
environment effectively needs to be taken into account in the design of the
drainage systems.

The SuDS philosophy for a development site is the promotion of Pollution
Prevention and Site Control Techniques. The following design philosophy is
therefore proposed:

- Surface water treatment using the ‘Management Train’ approach to remove
and isolate contamination at all SuDS facilities prior to conveyance.

- Surface water discharge into the stream network at a reduced rate that
mimics the annual greenfield scenario.

- Prevention measures in the form of reducing the overall potential
impermeable area of the site.

- Site Control features (attenuation) to accommodate the additional surface
water runoff generated by the development site.

- Provision of suitable pollution prevention measures.

Where practical treatment systems should be designed to be close to the
source of runoff and reviewed in accordance with Water Quality design criteria
set in Chapter 4 and Water Quality Management: Design Methods in Chapter
26 of The SuDS Manual CIRIA C753 2015.

It is proposed that the development site has at least two levels of treatment.

The use of permeable paving is an excellent treatment solution where
pollutants and debris are prevented from entering the system via filtration
through the block paving (or permeable bitmac if chosen). The majority of
pollutants are absorbed at surface level through aerobic digestion and UV
exposure. Debris and larger items are easily noticed at surface level and
removed quickly, reducing overall maintenance requirements.

Persistent pollutants are treated as water filtrates through the sand bedding
layer and granular subbase which provides a high surface area for aerobic
digestion of most pollutants.

The use of green SuDS features such as raingardens, detension basin and
bioretention features that provide effective treatment through the removal
of sediments by filtration through the surface vegetation and groundcover,
and the removal of fine particles and associated contaminants by infiltratin
through the underlying filter medium layers.

The treatment of heavy metals and organic pollutants such as phosphates
and nitrates is most readily provided through contact with a biologically active
soil medium and root zone which allows for phytoremediation. Therefore, any
surface water volumes attenuated should have access to the surrounding
soils and plants therein.

The provision of the detention basin to the front of the building allows for the
space to be utilised as amenity space.

4.8: S5: Biodiversity

The provision of the raingarden areas, detention basin and wetland area
allows for biodviersity to be incorporated into the landscape design.



Table 5: SuDS Solutions

Traditional
Soakaways
QR 2%

Permeable Paving and/
or subbase attenuation

Wetland

Modular geocellular
systems

Solution

Excavations either filled or lined with
brickwork, precast concrete or poly-
ethylene rings/perforated structures
to allow surface water runoff to be
stored and discharged directly to
ground.

Porous paving allows runoff to infil-
trate through the surface to the sub-
base layer. Water can then either be
infiltrated into ground or conveyed
into storage within the subase and/
or downstream drainage systems.

Provides both storm water attenua-
tion and treatment in large grassed
depressions either formed into com-
munity facilities or subtly through
depressions in the land.

Shallow, extended detention, pond
wetland, pocket wetland, sub-
merged gravel wetland.

Wetlands provide stormwater atten-
uation and treatment and comprise
of shallow ponds/marshy areas cov-
ered in aquatic vegetation.

Swales are linear vegetated drain-
age features in which surface water
can be stored or conveyed. They
can be designed to allow infiltration,
where ground conditions allow.

Underground plastic geocellular
systems which are either wrapped
or allowed to infiltrate dependent
on ground conditions.

Advantages

- Minimal land take.

- Reduces the volume of runoff.

- Effective at pollutant removal if filled

- Contributes to groundwater recharge.
- Simple and cost-effective.

- Easy performance observation.

- Can be retrofitted.

- Easy to maintain.

- Provides attenuation at source.

- Provides low level water treatment.

- If designed for infiltration contributes towards
groundwater recharge.

- Easy to install and retrofit.

- Simple to maintain if lined and can be used
where groundwater is sensitive.

- Subbase attenuation can be utilized without

poroussurfacing.

- The retention time promotes good removal of
pollutants through sedimentation.

- Can be used where groundwater is vuinerable.
- Good community acceptability.

- High ecological, and amenity benefits.

- Runoff from each rain event is detained and
treated in the pool.

- Good pollutant removal.

- If lined can be used where groundwater is vul-
nerable.
- Good community acceptability.

- Good ecological and amenity benefits.

- Wetlands can detain flows for an extended pe-
riod to allow sediments to settle and to remove
contaminants

- Must be incorporated within the landscape
plans to give maximum benefit.

- Can be incorporated into landscaping design.
- Good removal of pollutants.

- Reduces run-off rates and volumes.

- Low cost drainage feature.

- Modular and flexible.

- Dual usage (infiltration if possible and/or stor-
age).

- High void ratios.

- Can be installed beneath trafficked and soft
landscaped areas.

- Light and easily installed.

- Can slow discharge of water downstream.

- Flexible as they can be kept shallow over a

larger plan area or small plan area but deeper

Disadvantages

- Soakaways need to be located away from sub-
structure to prevent adverse effect on founda-
tions.

- Not suitable in poor draining soils.

- Requires testing on site prior to design

- Not appropriate for draining polluted runoff.

- Increase risk of groundwater pol
- No amenity or biodiversity.

- Limited to small catchments.

- Some surfacing not suitable in some heavily
trafficked or turning areas.

- If subbase attenuation used with block paving
this requires regular maintenance to prevent
clogging with dirt.

- Requires increased build up in some situations
although dependant on CBR values

- Coordination with services essential to ensure
routes provided through the subbase attenua-

tion.

- No reduction in run-off volume.
- High land take required.
- Depths can be constrained by external levels.

- High land take if used for full attenuation sys-
tem.

- Requires baseflow to keep areas wet.

- Little reduction in run-off volume.

- Not suitable for steep sites.

- Not suitable for steep sites.
- Land take required to fit swales in.

- Difficult to maintain if installed under the build-
ing footprint.

- If infiltration is possible, then this needs to be
more than 5m away from the building’s sub-
structure.

- Size restricted to unit size.

- No treatment of water to improve water quality.
- No amenity impact

- No biodiversity impact

Suitability at Lower Farm Barns

Ground conditions indicate that infiltration is
unlikely and therefore it is assumed that soak-
away design is not possible.

Permeable paving and subbase attenuation
are suitable. Infiltration unlikley so subbase
used for storage prior to discharge into open
features.

A detention basin can be utilised for collec-
tion of surface water to the front elevation of
the buildings.

A wetland is to be incorporated into the
scheme prior to final discharge into the exist-
ing watercourse.

Whilst swales could be incorporated to the
rear of the property it is not deemed suitable
for this development layout.

Geocellular tanks could be incorporated here
Wzm.wm is not enough storage available in green
uD
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5.0 Foul Water Drainage Strategy

The following British Standards and design guides shall be used for storm
water design purposes. Please note that this list is not exhaustive but covers
the overall general drainage requirements.

- BS EN 752 Drain and Sewer Systems Outside Buildings

- BSEN 16933-2 Drain and Sewer Systems Outside Buildings Part 2: Design
- CIRIA C835 The SuDS Manual

- CIRIA Interim Code of Practice for Sustainable Drainage (2004)

- PPG3 Environment Agency Pollution Prevention Guidelines 3 (Withdrawn
Uc:mBm,:wcmeQmozom

The sewer records indicate that there are no accessible public sewers in the
vicinity of the site therefore a private sewage treatment plant will be requied
to serve the development. A Biodisc treatment plant is proposed and woudl
provide sufficient treatment for domestic foul flows. Additional chemical
dosing can be incoporated to reduce phosphates within the system to get
a 95.4% reduction within the plant. The chemical dosing process is started
when the sludge return pump is activated and operates for a predetermined
time. The chemical is intermittently pumped into the dosing point. The
chemical mixes with the dissolved phosphate and coagulates together to
form settleable particles which settle in the FST.

The sewerage treatment plant will be located more than 7m from habitable
buildings and 10m from the watercourse.

Itis then proposed for the treated effluent to discharge via gravity into a new
bioretention area with final discharge into the watercourse. Discharge to the
watercourse may require formal discharge consent from NRW.




6.0 Management, Maintenance and Residual Risk

6.1  S6: Design of drainage for construction, operation and
maintenance.

Standard S6 of the Statutory Standards for SuDs states

1) All elements of the surface water drainage system should be designed
so that they can be constructed easily, safely and cost-effectively, in a
timely manner, and with the aim of minimising the use of scarce resources
and embedded carbon.

2) All elements of the surface water drainage system should be designed
to ensure maintenance and operation can be undertaken (by the relevant
responsible body) easily, safely, cost effectively, in a timely manner and
with the aim of minimising the use of scarce resources and embedded
carbon.

3) The surface water drainage system should be designed to ensure
structural integrity of all elements under anticipated loading conditions
over the design life of the development site, taking into account the
requirement for reasonable levels of maintenance.

The design of the proposed surface water drainage system is to follow
the good practice contained in SuDS Standards and the CIRIA SuDS
manual, including the necessary provisions for future operation and
maintenance. The SuDS features incoporated will be maintained by a

private maintenance company along with the landscaping within the site.
6.2  Maintenance Schedule

The maintenance of the underground drainage elements will be
undertaken in accordance with the recommendations provided within the
SuDS manual and manufacturer requirements for bespoke systems such
as the foul treatment plant.

Any parties involved with the disposal of any waste materials from the
underground drainage system should hold appropriate management
licenses to undertake any such activities. Disposal of any site materials is
required to be made in accordance with current legislation and guidance.

The maintenance schedule has been prepared using guidance

provided in ‘CIRIA C625 - Model agreements for sustainable water
management systems’, CIRIA 626 — Rainwater and Greywater systems
and manufacturer’s recommendation for specialist drainage elements. The
following tables, taken from the SuDS manual note the likely maintenance
requirements for this project,

TABLE Operation and
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de-watering time of the faciity and assess standing
waterleves i undeccran (f aperoprate) o determine | 2
mantenance i necessary
Reguiar inspactions. ”ﬂglglgl!u‘
Assess glants for disease infection. poor gromth, invasive
‘specias exc and repiace 1 necessary oy
inspect inlets and outlets for blockage Quarterty
Quarterly (or more
Remove ltter and surface debn's and weeds frequantly for tidiness
o pesthetc reasons)
gt melanarce Repisoe any piants, 1> mantain planting density As required
inlets or from forebays. W
il any holes Gr scous in the fier madiuum, improve erosicn
protecton if required A~
Repar minor y raking awy
p As requned
As required bus ety
Remediai actons. Femove and replace fiter medium anc vegetaton above tobe > 20 years

TABLE Operation and mamtenance requirements tor ponds and wetiands

231 )

Remove (tter and debrs.

Ot the grass - public areas . hasad
Haif yearly (spring. before
Out b arendon oo nestng season. and uturmn)
g ‘Monthly (2 start them 38
nusance plants ffor frst 3 years) requines)

inspect miats, ouliets, banksides, sinctures, ppework

‘body for signs qualty

Inspect sit ancumtation rates in any forstay and

removal frequencies; undertake contaminaton Haif yoarty
R tesing once some tuik-up has oczumed, I orm
managament and disposal optens.
Chack any mechanical devices, eg pensiocks Half yearty
mamum of 0.1m above pond base: incluse max 26% | Anmually
of pond surface)
Remave 25% of bank vegetation from water's adge 1o
a minimum of 1 m above water level 4
Ticy 3l dead growth (sonub clearancs) before start of
y | Ay
part of overall iandacape management cantrac)
Every 18 years, o
‘sadmant fom 3
Remove any forebay,
[mm— ]
e main booy of EweyS ol
= % With effective pre-reatment.
Docasional mynsenance = s wif endy be required
W gl yelins s pisivcad by 20 rarsty, eg every 25-50 years
Repar erasion or other damage As requined
Repiare, where necessary As required
Remecial actons. Asrate ponc wheo Sgns of strophicanon ars detectad | As required
Reabign fip-rap o repar gher damage s required
Repar | rehabitate niets outiets and overfiovs As quired
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Print Close Report

NIw Wallingford

Calculated by: Lisa Sawyer
Site name: Lower Farm Barns
Site location: Wrexham

Site Details
Latitude:

Longitude:

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 Reference:
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.

Runoff estimation approach
Site characteristics

Total site area (ha): 1
Methodology

IH124

Qgag estimation method:  Calculate from SPR and SAAR

SPR estimation method:

Soil characteristics Default

SOIL type: 4
HOST class: N/A
SPR/SPRHOST: 0.47

Hydrological characteristics
SAAR (mm):

Hydrological region:

Growth curve factor 1 year:
Growth curve factor 30 years:
Growth curve factor 100 years:

Growth curve factor 200 years:

Greenfield runoff rates ~ Default

Qgnr (Vs): 4.64

1in 1 year (/s): 4.09
1in 30 years (/s): 8.26
1in 100 year (/s): 10.12
1in 200 years (Vs): 11.42

Calculate from SOIL type

Edited
4
N/A
0.47
Default Edited
677 677
9 9
0.88 0.88
1.78 1.78
2.18 2.18
2.46 2.46
Edited
4.64
4.09
8.26
10.12
11.42

Date:

Notes

(1) Is Qgar < 2.0 /s/ha?

When Qgar is < 2.0 I/s/ha then limiting discharge rates are set
at 2.0 I/s/ha.

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

Where flow rates are less than 5.0 I/s consent for discharge is
usually set at 5.0 I/s if blockage from vegetation and other
materials is possible. Lower consent flow rates may be set
where the blockage risk is addressed by using appropriate
drainage elements.

(3) Is SPR/SPRHOST < 0.3?

Where groundwater levels are low enough the use of
soakaways to avoid discharge offsite would normally be
preferred for disposal of surface water runoff.

53.04880° N

2.88314°W

925350434

Sep 26 2022 14:43

This report was produced using the greenfield runoff tool developed by HR Wallingford and available at www.uksuds.com. The use of this tool is subject to the UK
SuDS terms and conditions and licence agreement , which can both be found at www.uksuds.com/terms-and-conditions.htm. The outputs from this tool are

estimates of greenfield runoff rates. The use of these results is the respons

ty of the users of this tool. No liabi

Il be accepted by HR Wallingford, the

Environment Agency, CEH, Hydrosolutions or any other organisation for the use of this data in the design or operational characteristics of any drainage scheme.

S

Greenfield runoff rate estimation for sites

www.uksuds.com | Greenfield runoff tool



Print Close Report

NIZ Wallingford

Surface water storage

requirements for sites
www.uksuds.com | Storage estimation tool

Calculated by:  Lisa Sawyer Site Details
i Latitude: 53.04897° N
Site name: Lower Farm Barns
) Longitude: 2.88285° W
Site location: Wrexham
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 Reference: 1733862498
for developments”, SC030219 (2013), the SuDS Manual C753 (Ciria, 2015) and
the non-statutory standards for SuDS (Defra, 2015). It is not to be used for detailed design Date: Sep 26 2022 14:13
of drainage systems. It is recommended that hydraulic modeliing software is used to calculate
volume requirements and design details before finalising the design of the drainage scheme.
Site characteristics Methodology
Total site area (ha): 0.33 osti 1H124
Significant public open space (ha): 0 Qgag estimation method:  Specify Qbar manually
Area positively drained (ha): 0.33 SPR estimation method:  Specify SPR manually
Impermeable area (ha): 033 Soil characteristics ~ Default Edited
Percentage of drained area that is impermeable (%): 100 SPR: 0.47 0.47
Impervious area drained via infiltration (ha): 0 Hydrological characteristics Defautt Edited
Return period for infiltration system design (year): 10 Rainfall 100 yrs 6 hrs: - 61
Impervious area drained to rainwater harvesting (ha): 0 Rainfall 100 yrs 12 hrs: - 73.73
Return period for rainwater harvesting system (year): 10 FEH / FSR conversion factor: 1.01 1.01
Compliance factor for rainwater harvesting system (%): 66 SAAR (mm): 677 677
Net site area for storage volume design (ha): 0.33 M5-60 Rainfall Depth (mm): 17 17
Net impermable area for storage volume design (ha): 0.33 'r' Ratio M5-60/M5-2 day: 0.3 0.3
Pervious area contribution to runoff (%): 30 Hydological region: 9 9
* where rainwater harvesting or infiltration has been used for managing Growth curve factor 1 year: 0.88 0.88
surface water runoff such 5& the m.mmcim wa_um::mwc_m area is less Growth curve factor 10 year: 1.42 142
than 50% of the ‘area positively drained’, the 'net site area’ and the
estimates of Qgag and other flow rates will have been reduced Growth curve factor 30 year: 1.78 1.78
accordingly.
Growth curve factor 100 years: 218 2.18
Design criteria .
g Qgag for total site area (I/s): 1.53 1.35
Climate change allowance factor: 1.4
Qgag for net site area (/s): 1:68 1.35
Urban creep allowancs factor: )
Volume control approach Flow control to max of 2 I/s/ha or
Interception reinfall depth (mm): S0
Minimum flow rate (Vs): 2
Site discharge rates Default Edited Estimated storage volumes Default Edited
1in 1 year (Vs): 0 2 Attenuation storage 1/100 years (m%: 256 256
1in 30 years (/s): 2 2 Long term storage 1/100 years (m%: ¢ 0
1 in 100 year {/s): 2 2 Total storage 1/100 years (m®): 256 256
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Foul

Discharge Design

Project Ref: 285 Project: Lower Farm Barns Date: 18/07/2022
Source of Waste Flow Litre / Day BOD Grams / Day NH3
Max
Description No of units] Occupancy Total| Per Head Total] Per Head Total] Per Head Total
No1l 1 7 7 150 1050 60 420 8 56
No 2 1 6 6 150 900 60 360 8 48
No 3 1 5 5 150 750 60 300 8 40
No 4 1 4 4 150 600 60 240 8 32
No 5 1 5 5 150 750 60 300 8 40
TOTAL LOAD 27 27 4050 1620 216
m3/day 4.05
Average Daily Flow (l/s) 0.05
Peak Flow 0.28

>5m3 but <20m3 therefore standard environmental permit should be acceptable

Surface water is to be excluded from the foul drainage network

Grease Trap - Not provided in this situation




Appendix 3 - Landscape Proposals
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Appendix 4 - Proposed Drainage General Arrangement



5_LST_XX_XX_DR_D_0100.dwg

CAD FILE NAME: C:\

Electrc supply, control panel and Rashing becon 10 b
-~ installed. Location 1o be contimes.
Rising mein 0 0a designed by pump specialis.

Notes.

- This drawing is the copyright of Land Studio. It must not
be copied or reproduced without written consent.
b

provided to Land Studio by a number of third parties. Land
Studio can not acoept responsibility for the accuracy of the
information shown and deived from thrd-party

2 "

- This drawing is 1o be read in conjunction with the
architects and landscape architects drawings.

- Alllevels should b checked on site and contiits reported
10 the engineer,

- Do not scale from this drawing.

- Alllevels asa in metres above ordnance datum UNO.

traced where possible and indicated on this drawing.

- On site surface water drainage has been designed up to
and including the 1 in 100 year slorm event pus 45%
climate change. Exceedence flows are directed away from
the buildings within the proposed levels design.

- Where below ground pipe Junctions connect at an oblique:

will take necessary precautions to protect pipes during
‘construction,

- Itis assumed that all above ground drainage connections
at each house are roddable and vented from above
ground,

Material Specification

- Concrete for general drainage works designated mix Gen
310 BS 8500 - 1:2006, BS EN 206 - 1:2013,

- Polypropylene inspection chambers to be in accordance
‘with BS7158 or BS EN 13598-1 or agreement certified.
OSMA ref 60928 or similar approved.

- All chamber covers to be minimum B125 double sealed
and lockable. D400 10 be used in rafficked areas.

~ For pipes with more than 1200mm cover below extomal
ground level to have Class § surround UN.O. in
‘accordance with Building Regulations Document H.

~ For pies with less than 1200mm cover o crown pipe
bedding to be Class Z surround of protective cover slab
U.N.0. In accordance with Bulkting Regulations Document
H.

~ Al surface water pipes to be HOPE structured wall to BS
EN 1401-1, kitemarked, agrement certified or CE marked
UNO.

- Al domestic foul water pipes 1o be vitrfied clay 0 BS EN
295-1:1991/BS 85 as appropriate, kitemarked, agrement
certified or CE marked U.N.O,

- Al perforated pipes to be 110mm PVC-U wrapped in
geotextlle to BS 4962.

- Alifoul branch connections fo be DN110 &t 1:40 minimum
gradient UN.O,

- Allaurface water branches to be DN150 a 1:80 minimum
gradient UN.O.

- Root protection barriers to be installed where drainage
trenches are within 6m of existing or proposed trees.

Rttenuation Volume Spiit

- Detention Basin 115m3

- Access Road Subbase (East) 100m3

- Access Road Subbase (West) 195m3

[Total - 410m3 (required storage 256m3)

- Additional storage not included for in calculations at this

stage within above ground raln gardens and permeablo
paving build up.

Drawing No:
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DswnBy: AW Date: 20.09.2022
Crocked By. LS Date: 2600.2022
Drawing Scate: 1,200 Sheat Sze: A1
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GAD FILE NAME: CAUsers\Lisa SawyeriLand Studio DropborlLisa Sawyer\05 Projects\285 Lower Farm Bams\01 CAD REVITI285-LST-XX-XX-DR-D-0400.dwg

Water butt with cownpipe dverter instaled in some
ocations (indicated I background)

Raoised planter minimum 1.2m
width x 0.45m dopth refor 1o
landscape pian for actual sizo)

Placed stone or e beneaih downspout for arasion control

\. Sofl Levol ~ 50mm below planior height

v (I T oo

Liooar channol drain with lockatie:
1L 14100 \‘
—

Existing Step (In foregroun)

/ it
Impermeable membrane
100mm gravel drainage layer In ground raingarden of parmenbie paving:

Gully outlet 150mm ciameter pipe under r0ad

Guity with sum for
coltecton of s pricr 1o basin

Qutfall from above ground rainwater planter to basin

Nates
This drawing is the copyright of Land Studio. it must not be

7 this drawing.
ing. as scaling

Only figured dimensions ars to be taken
Dimensions should not be scaled from
of this drawing cannot be assured.

Plant & Robinson Construction

Project
Lower Farm Bamns

Drawing Tite
Drainage Sections
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