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PROPOSED NEW ANNEX TO TIR Y CAPEL CARE HOME, SECOND AVEUE LLAY, LL12 0T)

DRAINAGE STRATEGY (Rev P1)

INTRODUCTION
Background

A full planning application is being submitted for approval to construct an annex building to
the Tir y Capel Care Home, Second Avenue, Llay, LL12 OTJ (grid reference 333223E 355696N).
The proposed building will contain 4 self-contained flats. Caulmert has been appointed to
prepare a drainage strategy for surface water and foul drainage from the development, and
this report sets out the approach that will be taken.

The site is predominantly ‘brownfield’, located on the land to the south west of Tir y Capel
currently used for car parking & to access the rear of properties on Sixth Avenue and Oak Tree
Avenue.

It has an area of approximately 650m? (0.065Ha), made up of approximately 280m? of
grassland and 370m? of tarmac surfaced car park.

The plan below shows the location of the site and the key drainage features.
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Existing Site Features
A topographical survey has been undertaken and a copy is enclosed in Appendix 1.

There are separate foul and surface sewers in the vicinity of the site, the location of these are
shown on the record drawing provided by Dwr Cymru Welsh Water enclosed in Appendix 2.

This area of Llay shown on the drawing to be served by separate foul and surface water
sewers. Both sewers run down Sixth Avenue from northeast to southwest. In addition, a foul
sewer is shown crossing the car park area. There is a chamber in the car park at the
approximate location of this sewer.

The site area of approximately 650m? is made up of approximately 280m? of grassland and
370m? of tarmac surfaced car park.

Falls on the car park are predominantly to the southwest, away from the proposed building
location. The car park also has cross-falls, which are towards a central crease. There are three
gullies to pick up surface water. The low point in the car park is by the small, grassed area at
the southern end shown on figure 1. There is a gully at this location which is surrounded by
silt. clearly water backs up at this point on a regular basis.

It is not clear how the gullies from the car park drain. This system requires further
investigation. It may be that they drain into the foul sewer.

If it is assumed that 80% of the impermeable area drains to the existing gullies then during a
50mm/hr event (using the formula Q=2.78Api) the run-off rate from the site will be 4.11l/s.

The properties on Sixth Avenue are set below the level of the road and also below the level of
the car park. The exceedance route for surface water from the car park towards Sixth Avenue
is through the gardens of 3 & 5 Sixth Avenue.

Topography and Flood Risk

Information relating to the site from flood maps on the Natural Resources Wales (NRW)
website is included in Appendix 3. The site is in DAM Zone A, which is considered to be at little
or no risk of fluvial or tidal/coastal flooding.

The mapping for surface water flooding shows that some ponding may occur on the north
west side of the Tir y Capel building. This is predicted to only occur during low frequency
events. Low frequency is defined on the NRW website as having a chance of flooding between
1in 1000 (0.1%) and 1 in 100 (1%).

The surface water flood map also shows low frequency flooding occurring in the car park at
the location described in 1.2.5, with a high frequency of flooding occurring around numbers 3
and 5 Sixth Avenue on the exceedance route identified in 1.2.8. High frequency is defined as

having a chance of flooding greater than 1 in 30 (3.3%).
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1.4 Proposed Development

1.4.1 The proposed new annex is a separate two storey building to the south of the existing Tir y
Capel building, located at a lower level. It will house four flats, two on the ground floor and
two at first floor level. The building footprint is approximately 168m?2,

1.4.2 To link the two buildings together it is proposed to provide an external ramp and stairs. Some
dedicated parking bays are also included in the project.

1.4.3 Figure 2 shows the location of the proposed building relative to the existing building.
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Figure 2: Proposed Development
1.4.4 The approximate areas of the various features forming the proposed development are

summarised in the table below:

Use Existing Area Proposed Area
Existing Proposed (m?) (m?)
Impervious parking Buildings 390 168
Soft landscaping Porous paving 260 482
TOTAL 650 650

Table 1: Proposed Areas
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SUSTAINABLE DRAINAGE
Project Approach to Sustainable Drainage

This section summarises the outline design for the disposal of surface water from the site. The
approach recommended in the Sustainable Drainage Systems Standards for Wales (SDSSfW)
and the CIRIA SuDS manual is to manage the quality and quantity of rainwater runoff close to
where it falls and to allow its use in a manner which provides amenity benefits to site users
and also encourages biodiversity.

The SDSSfW have standards which need to be addressed. These are:

e S1. Surface water runoff destination

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

e S4. Amenity

e S5, Biodiversity

Subsequent paragraphs of this section of the report outline how these objectives can be
achieved within the drainage design for the proposed new building at Tir y Capel.

S1. Surface Water Runoff Destination
The Welsh Government standard has five priority levels for surface water runoff. These are:

e Priority 1: Surface water runoff collected for use

e Priority 2: Surface water runoff is infiltrated to ground

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

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

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

Information has been gathered specific to the Tir y Capel site and is considered against these
priorities below.

S1. Surface Water Runoff Destination, Priority 1: Runoff Collected for Use
Priority 1 is to collect water for reuse.

No rainwater harvesting is proposed for the development, the demand of non-potable water
on site is limited to toilet flushing. No stress on the mains water supply has been identified
and the provision of rainwater harvesting is not cost-effective for small housing development.
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S1. Surface Water Runoff Destination, Priority 2: Infiltration to Ground

A percolation test was carried out as part of the ground investigation undertaken on the 1%
December 2020. The ground consists of stiff clays and it is not practical to dispose of surface
water by infiltration. A copy of the site log for the infiltration test is included in Appendix 4.

The existing site has a largely impervious surface. The proposal to develop the plot creates an
opportunity to provide a porous surface to the parking bays and the other external areas, with
the potential to reduce to reduce run-off during high frequency/ low intensity events.

By taking the runoff from the roof into the porous surface construction and using this as part
of a ‘leaky’ attenuation storage facility there is an opportunity to dispose of rainwater from
high frequency/ low intensity events by slow infiltration. It is proposed to set the outlet height
from the on-site attenuation storage at a level to ensure that the first 5mm of rainfall is
disposed of by infiltration.

S1. Surface Water Runoff Destination, Priority 3: Discharge to a Surface Water Body

There are no watercourses in the immediate vicinity of the site and the option of discharging
to a watercourse is impractical.

S1. Surface Water Runoff Destination, Priority 4: Discharge to a Surface Water Sewer

There is a surface water sewer in Sixth Avenue. As disposal by infiltration is impractical then
the most sustainable option available is to discharge into the surface water sewer.

While the access road from the site out to Sixth Avenue forms a direct route to the surface
water sewer, the access runs with the contours and by the time a sewer from the site reaches
Sixth Avenue it may to too low to form a connection.

Sixth Avenue falls from the northeast to the southwest. A crude estimate of the gradient of
the road is 1 in 35. If the proposed new sewer is too low when it reaches Sixth Avenue then it
will still be possible to form a gravity connection by ‘chasing’ the sewer down the road, with
the new sewer being laid at a flatter grade to the existing one. Figure 3 overleaf illustrates the
envisaged route for this connection.

Given that the proposed development is a single plot and will remain in the ownership of the
local authority it is envisaged that ownership and the maintenance responsibility for the drain
run from the site to the surface water sewer will rest with the site owner, Wrexham County

Borough Council.
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Figure 3: Proposed Development

S1. Surface Water Runoff Destination, Priority 5: Discharge to a Combined Sewer

As there is a surface water sewer in the vicinity of the site there is no requirement to consider
discharge to a combined sewer.

It is possible the road gullies in the car park may discharge to the foul sewer. A drainage
investigation will be required to confirm the location and depth of the foul and surface water
sewers in in Sixth Avenue. During this investigation the disposal route from the road gullies in
the car park will be investigated.

If surface water is currently discharging into the foul sewer then the proposed development
will provide a degree of betterment by taking part of the existing surface water flow and
diverting it into the surface water sewer.

S2. Surface Water Runoff Hydraulic Control

It is proposed to limit the runoff from the site to 70% of the estimated existing runoff rate
noted in 1.2.7. Thisis 4.1l/s. The discharge rate suggested is 2.91/s.

Using Micro Drainage Approximate Storage Estimate (see Appendix 5) a volume of between
3.3m? and 7.3m? of surface water will need to be stored below ground on site to cater fora 1
in 100 year rainfall with 30% climate change allowance.
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$3. Water Quality
For developments of this size and nature, the potential for pollution is anticipated to be low.

A summary of the quality of water to be discharged from the site is included in Appendix 6.
The sources of rainwater to be discharged from the site and their potential for contamination
have been assessed using the simple index approach as described in section 26.7.1 of the SuDS
manual.

The incorporation of porous subbase into the construction of external paved areas will provide
sufficient mitigation for the level of potential pollution anticipated.

S4. Amenity and S5. Biodiversity

The guidance in SDSSfW encourages the use of ‘softer’ drainage solutions. The opportunities
to provide amenity and biodiversity options on small sites are limited. It is proposed to provide
small rain gardens (using a SuDS planter or similar, see Appendix 7) to allow low-volume
rainfall events to be disposed of by infiltration/ evapotranspiration and to provide some
amenity benefit to residents and visitors.

$6. Design of Drainage for Construction, Operation and Maintenance

It is envisaged that maintenance responsibility for the surface water drainage will rest with
WCBC as the owner and operator of the Tir y Capel care home. The design of the proposed
surface water drainage system is to follow the good practice contained in SDSSfW and the
CIRIA SuDS manual, including the necessary provisions for future operation and maintenance.

FLOOD RISK

Flood Risk Assessment

The site is located in Development Advice Map (DAM) zone A.

The NRW flood maps (Appendix 3) do not show any risk of flooding in the site.
Exceedance Routing

Exceedance routing of surface water will continue to run down the car park (as currently
occurs).

Providing the proposed well-considered drainage solution to the site will reduce the volume
of runoff into the car park area and reduce flows using the exceedance route.
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4.0 CONCLUSION
4.1 Sustainable Drainage

4.1.1 The table below summarises how the drainage strategy for the proposed new proposed new
annex to the Tir y Capel care home will address the standards and priorities contained in the
Sustainable Drainage System Standards for Wales.

Standard | Comments
S1 — Destination
Priority 1 — Re-use e Limited demand for non-potable water

e No stress on mains

e Rainwater harvesting not cost effective

Priority 2 — Infiltration | e Underlying ground is formed of stiff clays

e Ground unsuitable for disposal of surface water

e Disposal of high frequency/ low intensity rainfall events by
infiltration

e Reduced area of impermeable surface

Priority 3 — Discharge e Disposal to watercourse is impractical

to surface water body

Priority 4 — Discharge e This is the most practical option, surface water sewer in Sixth

to surface water Avenue

sewer

Priority 5 — Discharge e Not required, connection to SW sewer is practical

to combined sewer

S2 — Runoff Hydraulic Control

e 1in 1year runoff rate is 4l/s

e Limit discharge rate to 2.9l/s subject to agreement with SAB/
DCWW

e Attenuation to be provided in porous subbase/ below ground
tank for events with return period up to 1 in 100 year+ 30%
climate change

e Volume of attenuation required between 3.3 & 7.3m3

S3 — Water Quality

e Use of porous construction to parking areas/ hard standings
will provide sufficient mitigation for level of potential
pollution anticipated

S4 — Amenity & S5 - Biodiversity

‘ e Rain garden to downpipes
S6 — Construction, Operation & Maintenance
‘ e WCBC (as owner & operator of care home)

4.2 Flood Risk

4.2.1 Norisks identified.
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Flood Risk Map — Rivers & Sea
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Client: Site: Project: Caulmert i
Wrexham CBC Tir y Capel, Llay Drainage Strategy
Made by: Date: Checked by: Date: Sheet no.:
David High 04/12/2020 1
Initial Sizing of Attenuation Requirements
Output from WinDes Micro Drainage W12.6
Site parameters (1 in 100 year+ 30% climate change return period)
/" Quick Storage Estimate =N EoN =<
Variables
l". ‘-!-&§ | FSR Rainfall Cv (Summer) 0.750
(e
Fistan fyeiod brewed 100 Cv (Wirter) [0.840
Variables Regon |Englandand\Wales ~|  impemeable Area ho) [0.026
E— Map | M560¢nm) [18.00 Mandmum Allowable Discharge (/s) 29
Ratio R 0.325 | Infikration Coefficient (m/he) [0.00000 &)
Design - T =
Safety Factor 20
Overview 20 "
Cimate Change (%) 30
Overview 3D
Vi
Analyse OK Cancel Help
Enter Safety Factor between 1.0 and 50.0
1in 100 year+30% CC return period
¢ Quick Storage Estimate || [
Results
Global Variables require approximate storage
of between 3.3 m*and 7.3 m’.
These values are estimates only and should not be used for design purposes.
Vanables
Resuits
Design
Overview 20
Overview 3D
w
Analyse OK Cancel Help

Enter Safety Factor between 1.0 and S0.0







CALCULATION SHEET

Manual.

Land Use Type Reside.ntial Reside.ntial
roofing parking

Pollution Hazard Level Very low Low
Pollution Hazard Indices
TSS 0.20 0.50
Metals 0.20 0.40
Hydrocarbons 0.05 0.40
SuDS components proposed

Pervious Pervious
Component 1

pavement | pavement
Component 2 None None
Component 3 None None
SuDS Pollution Mitigation Indices
TSS 0.7 0.7
Metals 0.6 0.6
Hydrocarbons 0.7 0.7
Groundwater Protection Type None None
GW protection Pollution Mitigation Indices
TSS 0 0
Metals 0 0
Hydrocarbons 0 0
Combined Pollution Mitigation Indices
TSS 0.7 0.7
Metals 0.6 0.6
Hydrocarbons 0.7 0.7
Acceptability of Pollution Mitigation
TSS Sufficient Sufficient
Metals Sufficient Sufficient
Hydrocarbons Sufficient Sufficient

Client: Site: Project: Caulmert e
Wrexham CBC Tir y Capel, Llay Drainage Strategy

Made by: Date: Checked by: Date: Sheet no.:

David High 04/12/2020 1
Water Quality Summary

Water quality assessed using Simple Index Approach as described in Section 26.7.1 of the SuDS

Caulmert Ltd v1.0 2009







Meet the
SuDSPlanter

S%DSPIcm’rer“

SuDSPlanter is a uniquely designed rain garden which captures
rainwater runoff from roofs, rather than leaving it to flow into
the drains and sewers, potentially overloading the system. It's a
cleaner, greener more sustainable way to guard against today’s
increasing risk of flooding and contamination.

The SuDSPlanter provides water storage in dry or drought
conditions, as well as storm storage designed to cope in wet
environments. This makes the planter ideal for our changing
weather patterns, combatting the increasing flood risk and water
scarcity which we face.



How it works

Reroute downpipe
into planter.

o @)
Evaporates

Infiltrates

Filters

Stores

Where possible disconnect

surface water from the
combined sewer.

Reduces flood risk by
diverting water from
drains & sewers.

Filters, cleans, stores
& slowly releases

rainwater run-off.

Increases biodiversity
& reduces pollution.

Provides storage in
times of drought.

Slows the flow

The SuDSPlanter is designed to capture rainwater run-off
from roofs by rerouting the downpipe into the planter instead
of directly into the drains. The planter is made up of a series of
layers, acting as both a sponge and a natural filter, attenuating
flow and removing sediment and bird poo as the water soaks

through to the reservoir below.

Our specially designed growing media provides the perfect
environment for plants to thrive; nutrient and water retention,
filtration and soil volume to sustain plant growth in both wet and

dry conditions.



Caulmert

Engineering, Environmental and Planning

Registered Office: InTec, Parc Menai, Bangor, Gwynedd, LL57 4FG
Tel: 01248 672666

Fax: 01248 672601
Email: contact@caulmert.com
Web: www.caulmert.com
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