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Glossary
Term Definition
AEP Annual Exceedance Probability

Attenuation

Water storage features

Catchment The area contributing surface water to a point on a drainage system which may be divided into sub-
catchments
CsoO Combined sewer overflow

Design storm

A synthetic rainfall event of a given duration and return period, which is derived by statistically
analysing an historical series of rainfall events for a specific location.

DGC

Dumfries and Galloway Council

Greenfield land

Land never previously developed

Greywater Wastewater from sinks, baths, showers and domestic appliances.
Local council Dumfries and Galloway Council
Outfall The point, location or structure where wastewater or drainage discharges from a pipe, channel, weir,

drain or other conduit.

Peak discharge

The maximum flow rate at a point in time at a specific location resulting from a given storm condition.

SEPA Scottish Environment Protection Agency

SubS Sustainable Drainage Systems

SW Scottish Water

Runoff Water from precipitation that flows off a surface to reach a drain, sewer or receiving water.

Runoff coefficient

The proportion of total rainfall that appears as total runoff volume after subtracting depression
storage, infiltration and interception.

Wallingford procedure

A design and analysis procedure for urban drainage networks (HR Wallingford and Institute of
Hydrology, 1981a).
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1  Executive Summary

1. The drainage strategy report has been prepared to support the masterplan for Ladyfield, Dumfries. The site is in
the Dumfries and Galloway Council Local Development Plan 2 strategic housing site DFS.H5 ‘Ladyfield".

2. The site is located approximately 2.5km south of Dumfries town centre and is currently greenfield site, in a natural
setting with local landscape. The site is bounded by Glencaple Road (B725) on the east, Kingholm Road on the
west, Kingholm Loaning to the south and Glencaple Avenue to the north.

3. The masterplan has been developed in line with the requirements outlined within LDP2 and outlines a place-led
approach to provide up to 350 homes.

4. The total site area is 20.3 ha.

5. The strategy for surface water management follows the guidance contained in the National Planning Framework,
Scottish Planning Policy and Sewers for Scotland.

6. Based on Sewers for Scotland and the local council’s guidance on Surface Water Drainage and Sustainable
Drainage Systems a limited discharge rate (equivalent to greenfield 1:30-year event) of 10.73 I/s/ha was
determined.

7. A preliminary assessment of the volume storage to be provided has been made and is estimated at 6,014m?3
based on 48% of the total site being impermeable.

8. To accommodate this volume of storage it is proposed to attenuate surface water run-off within Sustainable
Drainage Systems (SuDS). These include: green roofs, rain gardens, filter strips and drains, permeable surfaces,
swales and detention basins.

9. A pre-planning enquiry has been submitted to Scottish Water to confirm there is sufficient capacity in the existing
combined sewer system to accept the discharge from site. Scottish Water confirmed that there is currently
sufficient capacity in the Troqueer Waste Water Treatment works to service the development.

10. The surface water betterment provided is a reduction in peak run-off from approximately 2744 1/s to 217.8 I/s or
92% less than the previously undeveloped site up to and including the 1 in 200-year storm event.

11. The calculated peak foul discharge from the site is 2.96 I/s.

Revision P03
Drainage Impact Assessment 2 February 2023
Copyright © 1976 - 2023 Buro Happold. All rights reserved Page 7



Ladyfield, The Crichton, Dumfries BURO HAPPOLD

2 Introduction

2.1 Background

This Drainage Impact Assessment has been prepared by Buro Happold as part of the development of the masterplan
at Ladyfield, Dumfries for The Crichton Trust.

This report presents the surface and foul water drainage strategy for the proposed development.

2.2 Existing surface water drainage network

The site is located approximately 2.5km south of Dumfries town centre and is currently green space, in a natural
setting with local landscape. The site is bounded by Glencaple Road (B725) on the east, Kingholm Road on the west,
Kingholm Loaning to the south and Glencaple Avenue to the north.

The Crichton is located to the east of the site and the River Nith is approximately 350m to the north and west.

Figure 2-1 Red line boundary and site location (Map data © Google Earth).

Mature trees are located across the site and the land is given over to mainly pasture and the mature trees. The
topographic data shows the site slopes from east to west, with a ridge that runs through centre of the site on the east-
west axis. A topographical survey from 2001 shows the high point of the site at +29.13 at the south east corner and
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the low point as +7.66 at the south west corner. The topographic survey is included in Appendix A, Figure 2-2 shows
the range of levels on the existing site.

Figure 2-2 Ladyfield topographical survey (Asher Associates drawing AA336/01 dated April 2001).

The topographic information further indicates there are three septic tanks within the site which are still in existence.
Two of the buildings that it is thought the tanks serve have since been demolished (Cherrytree Cottages and
Hannahfield Hall) which suggests the septic tanks are no longer required. As the site generally slopes from east to
west, there are existing damp areas along the western boundary where surface water from the site accumulates
following rainfall events. These areas are indicated in Figure 2-3.

The asset location search of Scottish Water sewers indicated there are no existing public sewers within the site. The
record drawings indicate there are existing combined, surface water and foul water sewers which border the site. Refer
to Section 5 of the report for the existing drainage information.
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Figure 2-3 Existing site conditions (Sketch from Raeburn Farquhar Bowen site appraisal document).

According to the online Geolndex tool provided by the British Geological Survey, there are two water wells in
proximity to the site:

1. Kingholm Mill 30m deep water well and bore (ref. NX97/55) located in Kingholm Quay to the south west of
the site

2. Crichton Royal Institution 121m deep water well and bore (ref. NX97/56) located within The Crichton to the
east of the site

The records of the boreholes date to the late 1800’s and it is not known if the wells are maintained. The Geolndex tool
indicates the underlying bedrock as Doweel Breccia Formation (DBF) with a thickness of greater than 200m and
defined as: interbedded breccias, fluviatile and aeolian sandstones; rare siltstones present at lower horizons. The
superficial deposits are River Terrace Deposits (Undifferentiated) along the east of the site and Alluvium (Sand, Silt and
Clay) along the western area of the site.

Trial pit investigation was carried out on the Ladyfield site in January 2010 to establish the underlying soil conditions
and soil infiltration rates for surface water dispersal. The investigation showed the site to be overlain by a layer of
topsoil which varied in thickness from 300 to 500mm across the site. At the higher parts of the site, along the eastern
edge the ground is a stiff stoney sandy clay, at the lower parts the site is a firm to medium clay beneath the topsoil
and through the central and northern area of the site the investigation found a band of sands and gravel overlying the
clay. The infiltration testing was carried out at the central eastern and western edge and due to the clayey nature of
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the ground, poor infiltration results were recorded. In many of the trial pit records water seepage was found in the
gravel layer 1-2m deep trapped on top of clay. Refer to Asher Associates Site Investigation Report for further details
(ref. AA2306).

The Scottish Environment Protection Agency (SEPA) flood maps show the areas which are likely to flood from rivers
and surface water, shown in Figure 2-4. The river flood map gives the likelihood of river flooding for which there is
localised effects from flooding at Kingholm Road with a low likelihood of 0.1% a year (equivalent to 1 in 1000-year
event). The surface water flooding maps shows a high likelihood of flooding due to heavy rainfall when watercourses
are not able to cope with the amount of water run-off from the site of 10% a year (equivalent to the 1 in 10-year storm
event). The areas with a high likely hood of surface water flooding are located at low points along the western
boundary of the site and along the existing channel as identified on site in Figure 2-3. No development is planned in
these locations and SuDS features will be proposed to manage and mitigate the likelihood of flooding from river and
surface water.

Figure 2-4 SEPA flood hazard and flood risk maps.

2.3 Proposed Development

The proposed scheme is a housing-led mixed-use development comprising up to 350 new homes ranging from two-
storey terraced housing to six-storey pavilion blocks as well as employment land-use and community facilities, open
space, green infrastructure, and associated works. There are no existing buildings on the site and so no demolition
works area required. An illustrative masterplan presenting a general vision for the site is presented in Appendix B.
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Figure 2-5 Proposed Masterplan (Collective Architecture).
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3  Planning Context

The Drainage Impact Assessment has been prepared in accordance with the policies and guidance application to the
proposed development, outlined within the following publications:

e Fourth National Planning Framework — draft (Scottish Government, November 2021)

e Scottish Planning Policy (Scottish Government, December 2020)

¢ Building Standards Technical Handbook 2017 (Scottish Government, March 2017)

e Sewers for Scotland v4.0 (Scottish Water, October 2018)

*  Planning Advice Note 6.1: Sustainable urban drainage systems (Scottish Government, July 2001)

¢ Local Development Plan 2: Flooding and Development, (Dumfries and Galloway council, February 2020)

e Local Development Plan 2: Surface Water Drainage and Sustainable Drainage Systems (SuDS), (Dumfries and
Galloway council, February 2020)

e SEPA Supporting Guidance (WAT-SG-12): General Binding Rules for Surface Water Drainage Systems

3.1 National Policy
3.1.1 National Planning Framework

The draft Fourth National Planning Framework (Draft NPF4) sets out the strategy for how Scotland should evolve over
the next 20 to 30 years and provides the national policy for any development to achieve a net zero, nature positive
Scotland. It focuses on sustainable development, requiring any project to maintain long term public interest, as well as
giving significant weight to the global climate emergency, where all projects should be designed to reduce emissions.
With regards to sustainable flood risk management the NPF3 supports a catchment-scale flood risk management
approach in response to changing weather patterns. It states planning plays a key role in reducing vulnerability of
existing and future development to flooding.

e Policy 12: Blue and green infrastructure, play and sport

Local development plans should identify and protect blue and green infrastructure...also identify opportunities
to enhance and expand provision and access to blue and green infrastructure.

¢ Policy 13: Flooding

To avoid increased surface water flooding development proposals should only be supported if they minimise the
area of impermeable surface and provide adequate drainage of surface water wherever practicable by blue and
green infrastructure (such as Sustainable Drainage Systems (SuDS) including raingardens).

Development proposals which create, expand, or enhance opportunities for natural flood risk management and
blue-green infrastructure should be supported.

3.1.2 Scottish Planning Policy

The Scottish Planning Policy (SPP) sets out a subject policy in relation to ‘Managing Flood Risk and Drainage’, building
upon the NPF3 (Draft NPF4) strategy. The planning system should promote:

e A precautionary approach to flood risk from all sources, taking account of the predicted effect of climate
change

¢ Flood avoidance and reduction by locating development away from functional flood plains and medium to
high-risk areas
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e Avoidance of increased surface water flooding through requirements for Sustainable Drainage Systems
(SuDS) and minimising the area of impermeable surface.

The SPP sets out the following flood risk framework to guide development with three categories of coastal and
watercourse flood risk, together with guidance on surface water flooding and the appropriate planning approach for
each.

1. Little or No Risk — annual probability of coastal or watercourse flooding is less than 0.1% (1:1000 years)

a. No constraints due to coastal or watercourse flooding

2. Low to Medium Risk — annual probability of coastal or watercourse flooding is between 0.1% and 0.5%
(1:1000 to 1:200 years)

a. Suitable for most development. A flood risk assessment may be required at the upper end of the
probability range.

b. Generally not suitable for civil infrastructure.

3. Maedium to High Risk — annual probability of coastal or watercourse flooding is greater than 0.5% (1:200
years)

a. May be suitable for residential, institutional, commercial and industrial development within built-up
areas provided flood protection measures to the appropriate standard already exist and are
maintained, are under construction, or are a planned measure in a current flood risk manage plan

b. Generally not suitable for civil infrastructure and the most vulnerable uses

The SPP presents the requirement for surface water flooding guidance:

« Infrastructure and buildings should generally be designed to be free from surface water flooding in rainfall
events where the annual probability of occurrence is greater than 0.5% (1:200 years).

»  Surface water drainage measures should have a neutral or better effect on the risk of flooding both on and
off the site, taking account of rain falling on the site and run-off from adjacent areas.

3.1.3  Building Standards Technical Handbook

The 2017 governmental publication Building Standards states that surface water discharged from a domestic building
and a hard surface within the curtilage of a domestic building be carried to a point of disposal that will not endanger
the building, environment, or the health of the community surrounding. Surface water should be carried to:

» A storage container with an overflow discharging into any of the following 4 options, or

e A SuDS system, or

e Asoakaway, or

e A public sewer, or

*  An outflow to a watercourse (river, stream, coastal waters, etc) that complies with any requirements set out by
SEPA (Scottish Environmental Protection Agency).

3.1.4 Sewers for Scotland

Sewer’s for Scotland technical specification states that the surface water drainage system should be designed for
flooding does not to occur on any part of the site in a 1-in-30-year return period design storm flood frequency, with a
1-in-200-year overall minimum flood resilience assessment check as may be required by the Local Authority and SEPA.
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Moreover, this manual requires the following assumptions and considerations to be made in the hydraulic modelling

design and calculations:

e An additional 10% in the total paved area of the proposed development is to be considered as to allow for future
urban expansions.

e A runoff coefficient of 100% is to be used for all roofs, roads and other hard-standing areas.

¢ An allowance for climate change with an additional 30% in rainfall intensity is to be used.

3.1.5 SEPA

The SEPA (Scottish Environment Protection Agency provides guidance and basic rules regarding the drainage of water
into different drainage systems. It provides the rules for water discharging under Activity 10 and Activity 11; Activity 10
being all discharges of run-off water from a surface water drainage system to the water environment, whilst Activity 11
refers to discharge into a surface water drainage system.

Under Activity 10, the main rules outlined are as follow:

e A minimum quality of run-off water be allowed as to not result in pollution,

e The provision of SuDS for the operational phase or an equivalent system for the construction phase,

e Prohibiting areas with high risk of contamination from draining into the surface water drainage system,
e Specify maintenance requirements,

e Prohibit pollution during construction of maintenance.

Rules for Activity 11 are as follows:

e Prohibit pollutants being disposed into the system,
e Prohibit sewage or trade effluent discharging into the system,
e Minimise runoff into the system from exposed soil on construction sites.

3.2 Regional Policy
3.2.1 Local Development Plan 2: Flooding and Development

The Local Development Plan 2 (LDP2) sets out the planning framework for Dumfries and Galloway and guides future
use and development.

Policy IN8: Surface Water Drainage and Sustainable Drainage Systems (SuDS)

SuDS will be a required part of all proposed development as a means of treating the surface water and managing flow
rates and must form part of any planning permission in principle proposal. Planning applications must include
appropriate details of proposed SuDS to fulfil the following:

*  Ensure the system is designed to avoid flood risk from exceedance flows

*  Accommodation within the proposed site

* Based on a unified approach to cover surface water drainage from on-site roads and remainder of the site
+  Contribute positively to the biodiversity, general amenity and water quality of the area of the proposal

* Include a coordinated approach between new developments that are adjacent to one another

e Include the arrangements for its long term maintenance

The LDP2 identifies Ladyfield as a Dumfries Housing Site (DFS.H5) for development within Dumfries. The Plan states
there is a history of flooding within the site and as a result a DIA is required along with appropriate surface water
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management measures. The DIA should identify what impact the development would have on the water and waste
water networks.

3.2.2 Local Development Plan 2: Surface Water Drainage and Sustainable Drainage Systems

This document supports Policy IN8 in the LDP2 and states new development with surface water drainage systems
discharging to the water environment should pass through SuDS.

Principle for integrated approach should be considered:

* Increase the percentage of new surfaces that are permeable

¢ Aim to deal with storm water run-off from impermeable surfaces was close to the source as possible

¢ Replace existing impermeable surfaces with permeable surfaces where possible

e Minimise the amount of drainage pipe or stored underground

*  Maximise opportunities to manage surface water before it enters the sewer system

*  Design for exceedance by ensuring that existing and new developments have flood plains and safe flow paths

3.3 Consultation
3.3.1 Scottish Water

A pre-development enquiry water submitted for the proposed surface water discharge and foul water discharge (ref.
DSCAS-0074390-98G). Scottish Water carried out a capacity review for 350no0. housing units and confirmed that there
is currently sufficient capacity in the Troqueer Waste Water Treatment works to service the development. Refer to
Appendix | for the letter response from Scottish Water.

3.3.2 Dumfries and Galloway Council

Extensive stakeholder consultation has been held with relevant officers through the masterplan development process.
This has been important in developing the masterplan, in particular for the green-blue approach in line with the
emerging NPF4. During the following stage, it is recommended to obtain pre-application enquiry from the drainage
officer at Dumfries and Galloway Council prior to planning submission.
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4  SuDS Summary

In accordance with the National Planning Framework and the Scottish Planning Policy considerations of sustainable
drainage systems (SuDS) and surface water attenuation methodologies are obligatory.

SuDS are a natural approach to managing drainage and aim to provide a more sustainable solution that traditional
piped drainage systems. They are design to both manage environmental risks from the impact of urbanisation on
flooding and contribute to environmental enhancement. SuDS objectives include:

e Reduction in the quantity of urban run-off;
*  Minimisation of the developments impact on the quality of run-off; and
*  Maximisation of amenity and biodiversity values.

A surface water ‘'management train’ approach which replicates as closely as possible the natural run-off will be used to
incorporate various SuDS controls into the drainage system. The ‘'management train” will include both source controls
and downstream site (catchment) controls. Typical SuDS components that will be considered for the site include:

Source Controls:
*  Rainwater harvesting
e Green roof
*  Filter trenches
* Raingardens
*  Permeable surfaces
e Underground tanks / cellular crates
Catchment Controls:
*  End of line oil separators to treat run-off where necessary

e End of line gross pollutant traps which will intercept rubbish and silt from the main drainage system, eg
catchpits with sediment sumps and / or hydrodynamic vortex separators.

The SuDS options which will be assessed and considered for installation on the site are discussed in the following
sections. Their suitability and viability should be considered against several parameters that include: site conditions,
tree root protection areas, spatial land-take, adoptability and architectural and landscaping proposals.

4.1 Infiltration

Infiltration is a means of disposing of surface water run-off into the ground by percolation / soakage, thereby reducing
and controlling the quantity of run-off into a sewer network.

According to the online Geolndex tool provided by the British Geological Survey and trail pit investigation the site is
overlain by a layer of topsoil which varies in thickness from 300-500mm below which is a stiff stoney sandy clay on the
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east, and a firm to medium clay on the west, with a band of sands and gravel overlying the clay in the central of the
site. Infiltration testing carried out at the central eastern and western edge showed due to the clayey nature of the
ground, poor infiltration results were recorded.

As a result of the above, at this stage infiltration into the ground has not been proposed as a viable means of
disposing of surface water run-off. In the absence of detailed site investigation on contamination, all SuDS features
employing percolation should be lined with an impermeable membrane to ensure potential existing ground
contaminants are not mobilised, unless future testing allows for a different approach to be taken.

4.2 Rainwater harvesting

Rainwater harvesting can reduce the total surface water discharge from site, and it involves the collection, filtration
and storage of rainwater from roof areas for non-potable use. It reduces the demand on the potable water supply as it
provides an alternative water source for irrigation of landscaped areas. On the other side, the key design
considerations is the space take up to accommodate rainwater harvesting system and tanks. In combination with
green roofs as rainwater capture areas, the amount of water harvested will be reduced which results in a less cost-
efficient system and difficult to gauge water collection which is for these reasons rainwater harvesting is not proposed.

4.3 Green, Blue, Brown Roofs

Green roofs have a vegetated surface which provides retention, attenuation and treatment of rainwater as well as
contributing to local biodiversity. Green roofs function as a source control and reduce storm water run-off with a good
removal capability of atmospherically deposited urban pollutants. Their water storage capacity increases with substrate
depth, 60-200mm for and extensive green roof and 150-400mm for an intensive green roof, imposing a greater load
on the roof structure.

Figure 4-1 Example of a green roof system (left) and biodiverse roof with PV panels (right).

A biodiverse roof and brown roof have substrate depths of 80-150mm and 80mm respectively, are low maintenance
and can contribute to the management of run-off. Furthermore, the biodiverse roof enhances local habitat.

Blue roofs involve additional storage capacity within a drainage geocomposite system below the substrate and roof
surface finish. The blue roof system includes flow restrictions from restrictor chamber outlets to fully utilise voids
within the drainage layer as an element of attenuation at roof level.
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Within the masterplan scheme green roofs are suggested to reduce storm water run-off and reduce any pollutants as
the first stage in the SuDS management train approach.

4.4 Filter strips / filter drains

Filter strips are sections of gently sloping areas of grass and vegetation that provide treatment to run-off from
adjacent impermeable areas. They are easily integrated into the landscaping of the site and designed to provide
aesthetic benefits to positively impact human wellbeing. The quality of run-off is improved through vegetative filtering
and settlement of particulate pollutants through the filter medium.

Filter drains, also referred to as filter trenches are filled with granular, free-draining material which collect, treat and
store surface water run-off. They are suitable for sites where the ground has limited permeability, therefore conveying
surface water to downstream networks. Filter strips would be suitable for consideration for the proposed scheme.

4.5 Bioretention / raingardens

Bioretention areas are landscaped depressions to manage and treat run-off from frequent rainfall events and are
suitable for larger scale sites. They remove urban pollutants from surface water run-off as they are typically under-
drained and promote filtration through varying media. Bioretention requires landscaping and management and are
susceptible to clogging if poor management is not in place.

Raingardens are smaller depressions in the ground planted with native vegetation to support local biodiversity. Non-
engineered soil is typically used and their impact on run-off reduction can be limited. Raingardens are suitable for and
can be incorporated into the Proposed Development as a viable means of dealing with surface water flows and
enhancing biodiversity.

Figure 4-2 Examples of bioretention systems/raingardens.

4.6 Permeable Surfaces

Permeable surfaces allow infiltration of surface water flows into the underlying layers of a pavement build-up. Peak
flows are reduced, minimising the risk of flooding downstream and run-off quality is improved through the
percolating and filtering process. Permeable surfaces would be suitable for the masterplan.
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Figure 4-3 Examples of permeable surfacing.

For permeable paving to be most viable and effective, the area should be near flat. If the area is graded the
introduction of intermediate concrete baffles / barriers should be considered to prevent surface water from collecting
at the low point and maximise surface water storage within the sub-base.

4.7 Swales

Swales are shallow, wide and typically vegetated to store and convey surface water run-off. They provide effective
removal of urban pollutants, reduce run-off rates and have the potential to reduce volumes, depending on ground
conditions. Swales are a natural conveyance system which provide pre-treatment with the opportunity for aesthetic,
amenity and ecology environmental benefits. Conveyance swales or dry swales along the main roads are proposed for
incorporation into the masterplan.

Figure 4-4 Examples of swales in residential developments.

4.8 Ponds / basins

Retention ponds attenuate stormwater water from each rain event which is temporarily collected and treated by
sedimentation of silts following which the surface water run-off filters through the vegetation, removing urban
pollutants. Ponds can cater for all storm events and given the nature of the masterplan there are opportunities in
providing space for retention ponds.

Detention basins function in a similar manner to ponds by providing surface water attenuation and settling of
particulate pollutants. The basins are typically dry where the land has dual use and can function as a recreational
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facility, however like ponds they provide little reduction in run-off volume. In combination with swales within the
streetscape urban environment, detention basins would be recommended for the scheme.
4.9 Underground tanks / cellular crates

Geocellular and modular plastic systems are used to control and manage run-off, similar to a reinforced concrete
storage tank. They have a high void ratio, modular construction, are lightweight and easy to install with a structural
design to relevant standards for appropriate surface loading.

Given the nature of the scheme, preference will be given to green infrastructure features to attenuate surface water
run-off prior to considering underground storage tanks.

Figure 4-5 Example of a geocellular product (left) and an underground attenuation tank (right).

Table 4-1 summarised the feasibility of SuDS for the masterplan.

Table 4-1 Summary of SuDS features and their feasibility.

Infiltration | Rainwater Green Filter Permeable | Swales Ponds / Attenuation
harvesting | roof drains surfaces basins tanks

=AW AN AV AN AN ANV AN,

4.10 Maintenance and Management of SuDS

A site-specific maintenance and management plan of the proposed drainage system will need to be produced for the
management company/site owner prior to the occupation of the site, subject to SuDS manufacturer’s guidance.

Regular maintenance of the sustainable drainage systems is essential for their operation and performance. The
maintenance strategy for specific SUDS structures will also be dependent upon the products used within the
installation and will therefore be subject to the manufacturer’s guidance.

Both internal and external SuDS will require maintenance of the upstream network to ensure that the transportation of
silt and debris is minimised. This will involve periodic inspection and cleaning of catchpit chambers, trapped
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gullies/channels and rainwater outlets. To avoid failure of the mechanical/electrical components contained within the
drainage systems, flow control devices will also require inspection and cleaning to prevent blockages.

Should they be the management company/site owner, there is significant opportunity for The Crichton Trust to be
stewards of the SuDS infrastructure within Ladyfield, to maintain and manage this in the long term.

4.11 Overland flow routes

Overland flow routes have been considered in the proposed drainage strategy and location of proposed SuDS
features. Overland flow routes will be further considered in the next design stage in combination with the
development of the external levels strategy.
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5 Existing Surface Water Drainage

5.1 Existing Network

The existing 20.3 ha site is undeveloped land with mature trees and undeveloped softscape. The site slopes from east
to west, with a ridge that runs through centre of the site on the east-west axis. The high point of the site at +29.13 at
the south east corner and the low point as +7.66 at the south west corner.

There is no foul discharge generated by the current site, and the surface water is not formally connected to drainage.
The surface water follows the natural overland flow on the site where there are existing wet areas and a channel
running through the site. Details of the existing sewer sizes and located have been taken from Scottish Water asset
plan, also included in Appendix C. The sewer records indicate the following drainage network around the site:

e A 225mm vitrified clay foul water sewer along the north of Glencaple Road, connecting into the foul sewer
along Glencaple Avenue

e A 225mm vitrified clay foul water sewer along the north of Kingholm Road that flows north and connects to
the Glencaple sewers and discharges to the sewage works on the opposite side of the River Nith

* A 300mm vitrified clay surface water sewer along Kingholm Loaning which appears to discharge directly to
the River Nith

e A 150mm vitrified clay foul water sewer along Kingholm Loaning which appears to connect to a sewage
works at the south of Kingholm Loaning

¢ A combined and surface water sewer along the south of Kingholm Road

Figure 5-1 Extract from Scottish Water asset record information.
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Asher Associates drawing from 2001 shows private foul water drains within the site that connect the buildings to the

septic tanks. Refer to Appendix D. An on-site survey is recommended at detailed design stage to determine the status

of the septic tanks and if they need to be maintained if they are live.

There is no formal drainage for run-off within the existing site. An estimation of the greenfield runoff has been

calculated based on the Wallingford Procedure’s Modified Rational Method for storm events ranging from 1:1; 1:2;

1:30 and 1:100-year return period.

20.3 ha

Area Existing greenfield run-off rate
Qi Q. Qao Qioo
Total (softscape*) = 7311/s 931 1/s 2187 I/s 2744 /s

*The total drainage area of the existing site was considered using the following run-off coefficients based on the

catchment characteristics: softscape = 0.35
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6 Proposed Surface Water Drainage

The proposed surface water drainage strategy has been developed in line with the planning policies outlined in
Section 2 of this report. The proposed surface water drainage system comprises a new, dedicated network within the
site boundary, separate to the foul water flows. The Masterplan proposes that surface water overflows will gravitate
into the public combined sewer system at 2No. new connection point along Kingholm Road and Kingholm Loaning. To
allow future adoption, the drainage designs will be designed in accordance with the Sewers for Scotland v4.0 dated
October 2018.

The proposed surface water drainage system is shown on the concept drainage plans attached in Appendix E and

indicates:

e The surface water drainage strategy within the site boundary serving the new buildings and public realm
0 Roof drainage: Roof drainage from the proposed buildings is to be captured within the proposed
green roof and discharged into conveyance swales.
o Pavement drainage: Surface water runoff on proposed hard landscaping is to be directed towards
proposed swales and raingardens, which discharges to the below ground drainage network.
0 The run-off from each sub-catchment is to discharge into detention basins prior to discharging to
the existing surface water network.
¢ Use of sustainable drainage systems (SuDS) where possible on site; and
e The proposed new connection to the public combined sewer

6.1 Surface Water Run-off Rate

The site does not currently have formal surface water drainage. The proposed surface water discharge rate to the
sewer network, as per Sewers for Scotland guidance, will be restricted to the greenfield rate for the site. The surface

water strategy is developed with the following parameters:

e Existing Discharge: pre-development run-off rate
e Limiting Discharge: greenfield limiting discharge
e Design Storm: 1 in 30 year AEP plus 30% increase for climate change allowance for SuDS design

As this is a restricted discharge rate, attenuation is required on site.

Table 6-1 Proposed greenfield run-off rates.

Return Period Greenfield rate
I/s/ha

Qear 5.65

1in 2 years 5.17

1in 30 year 10.73

1in 100 year 14.87

1in 200 year 16.85

* Calculation based on the following parameters: site area = 20.3 ha, SAAR = 1081, soil = 0.4

The restriction of the surface water flows from the site into the public combined sewer system will be achieved by
installing flow controls on the private drainage network. This will regulate storm water discharge across the site by
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controlling the flows and minimising flood risk on the downstream drainage network. The detailed design for these
systems could include: vortex flow controls, orifice plates and restrictor chambers.

6.2 Climate Change

An allowance of 30% for climate change will be employed in accordance with Scottish Water advise for rainfall
intensities for the 1 in 30-year rainfall event. The performance of the surface water drainage system will need to be
checked for the 1 in 200-year return period plus 30% climate change and additional paved area allowances to ensure
that properties on and off site are protected against flowing for all these scenarios.

6.3 Surface Water Attenuation

The strategy for the site is to store and attenuate surface water at source before discharging into the public sewer. The
required attenuation has been calculated based on proposed run-off rates presented using MicroDrainage modelling
software. It is only a preliminary calculation and will undergo further development as the project progresses and more
information is available to confirm and size an adequate strategy that best suits the scheme.

Table 6-2 Restricted rates and attenuation volumes.

Ref Area Impermeable | Permeable Effective Restricted Estimated Estimated
(ha) area area (ha) Area* rate (I/s) attenuation attenuation
(ha) (ha) (m®) (m?)
1:30 year + 1:200 year +
30%CC 30%CC
Total 20.3 5.12 15.18 9.67 217.8 3601 6014
Catchment 45 0.42 4.08 1.65 483 538 916
1
Catchment 7.0 1.98 5.02 3.50 75.1 1324 2207
2
Catchment 53 1.56 3.74 2.67 56.8 1014 1690
3
Catchment 35 1.15 2.35 1.86 375 725 1201
4

*Effective area calculated based on the following catchment run-off coefficients calculated from the proposed scheme
drawing based on the following run-off coefficients: Roof area, ¢ = 1.0; hardscape, ¢ = 1.0; softscape, ¢ = 0.3.

The estimated volume of storage required for the 1 in 30 year plus 30% climate change and 1 in 200 year plus 30%
climate change allowance has been assessed using the Quick Storage Estimate in MicroDrainage suit of drainage
design programmes. The storage estimate is based on the conservative approach where all surface water generated
from the site will be discharged to greenfield run-off rate. Therefore, based on a greenfield run-off rate of 217.8 I/s
and a development area of 20.3ha (with a calculated 48% or 9.67 ha impermeable area) a maximum storage volume of
6014m?3 was estimated across the masterplan. At the next stage, the storage volume will be re-defined for the
development when the permeable and impermeable areas are developed further. Refer to Appendix E for the concept
strategy sketch.
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Surface water run-off is proposed to be attenuated within each of the sub-catchments before discharging to the
public network and the River Nith.

e SuDS features located a low points at each of the catchment and detention basins located in areas where
SEPA flooding maps indicate likelihood for flooding in order to manage and mitigate the risk of flooding.

*  Conveyance swales as an alternative to underground piped network to direct the surface water run-off to
detention basins.

¢ A management train approach to replicate as closely as possible the natural run-off in incorporating various
SuDS controls into the drainage system. The ‘management train’ includes both source controls and
downstream site (catchment) controls.

e SuDS features which have been considered include green roofs, swales, detention basins, rain gardens and
filter strips.

e Catchment Area 1 will retain the natural landscape with only minimal works to introduce a community hub
and no piped drainage is proposed. A raingarden is proposed within the central courtyard of the hub to
capture roof-rainwater.

¢ One new proposed connection along Kingholm Road and one proposed connection along Kingholm Loaning
to the public surface water sewer network which discharges to the River Nith.

e Land drainage is not included in the discharge, the proposals will only pick up the surface water run-off from
the roofs, pathways and hardstanding areas.

e The drainage network is designed to attenuate the 1 in 30-year storm event and the exceedance flow of 1 in
200-year storm events within the SuDS detention basins. Overland flow routes are contained on site and
therefore don't pose a flood risk to the surrounding areas. Whilst this drainage strategy attenuates up to the
1 in 200-year event, there may be an opportunity during the future detail design stage to reduce the storage
volume. This could be achieved by carrying out a detailed levels study and profiling the street and landscape
to accommodate and control storm flows on the surface across the site.
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7 Proposed Foul Water Drainage

7.1 Foul Water Drainage Strategy

A separated foul drainage system will be provided to collect all foul water generated from the Proposed Development.
This will be predominantly via gravitational flow and discharge to the existing public sewers. All foul water drainage
above ground slab will be designed by building services engineering. All foul water ground slab installations, slab
penetrations, under slab drainage and the external foul drainage system are considered as civil infrastructure matters.
Close coordination between the building services engineer, structural engineer and architect to connect the above and
below ground slab drainage systems shall be undertaken.

The foul water ground slab installations will include floor gullies, access chambers and soil stacks. Under slab foul
water drainage will be provided to collect foul water discharges from ground slab installations, and sewer vent pipes
(SVPs) and convey it by gravity to an external below ground foul drainage system.

External foul water drainage will be provided to collect foul water and convey it by gravity to the receiving foul public
sewer. The external foul drainage systems will include pipe sewers, concrete and brick manholes, vent pipes, connector
pipes and associated works.

7.2 Demand Assessment

Table 7-1 provides an estimate of the total average and peak foul discharge from the proposed site. The estimate is
based on Scottish Water foul residential flow allowance of 400 litres per dwelling per day. The peak flow is calculated
as 2.5 times the daily average demand as per Scottish Water guidance. During the next stage, the foul water drainage
system will be modelled in XP Solutions MicroDrainage design software.

Table 7-1 Estimated peak foul water loading for the proposed scenario.

Reference Proposed
Units 350
Daily Discharge Rate (I/unit/day) 400
Daily Foul Discharge (I/day) 140,000
Allowable Peak + Infiltration (I/day) 350,000
Total average foul flow (I/s) 1.62
Total peak foul flow (I/s) 4,05

7.3 Outfalls

One new proposed connection along Kingholm Road to the public foul water sewer network which discharges to the
sewerage works south in Kingholm Quay.

7.4 Reinforcement Requirements

As the foul flows from the scheme will be higher than the current discharge, Scottish Water was consulted on the
capacity of the surrounding sewer network. A pre-development enquiry was submitted to Scottish Water with the
estimated discharged for 350 units (ref. DSCAS-0074390-98G). Scottish Water confirmed there is currently sufficient
capacity in the Troqueer Waste Water Treatment works to service the development.
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Appendix A Topographic Survey
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Appendix B Proposed Masterplan Layouts
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The Proposed Masterplan
Intergenerational Home Enterprising 57



Dec 2022

Character Area 1
The Hannahfield Parkland

Density of O units per hectare

1 Cluster 1
\ / Approximately 50 units
\

Opportunity for Care Campus

Cluster 2

Approximately 40 units Cluster 3

Approximately 60 units

Character Area 2
Cluster 4

Approximately 60 units

Density of up to 50 units per hectare

Cluster 6
Approximately 80 units

Cluster 5
Approximately 60 units

Character Area 3

Density of up to 30 units per hectare

The final density achieved in each of the zones will be determined by the type
of buildings that are submitted as part of any future planning application.
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Appendix C Scottish Water Asset Records
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REUROHAPPOLD
ENGLMHNEERLHNG

Project Ladyfield Sheet No |1 of 2
Title Preliminary Drainage Strategy Revision [00
Existing Run-Off
Element Description [Existing greenfield run-off calculations Prepared by: |JBC Date: 13/10/22
Checked by: Date:

Formula for calculating run-off from impermeable areas:

Q=278xCxixA CIRIA C697
The SuDS Manual' Section 4.3.3
Q = design peak runoff (I/s)
C = non-dimensional runoff coefficient which is dependent on the catchment characteristics
i = rainfall intensity for the design return period (in mm/hr) and for a duration equal to the 'time of
concentration' of the catchment
A = total catchment area being drained (ha)

Total catchement area (redline area) = 20.3066 ha
Hardstanding = 0 sgqm
Roof = 0 sgm

Softscape = 203066.5 sqgm

Run-off coefficient
Hardstanding = 1
Roof = 1
Softscape = 0.35

Impermeable area = 7.1073 ha 35% of total area
Storm Return Period Rainfall Intensity  Existing Discharge
(mm/hr) (I/s) Intensity from point rainfall based on
1in 1 year 28.46 731.0 Wallingford Procedure using FSR data
1in 2 years 36.26 9314 M5-60 = 17
1in 30 years 85.13 2186.6 r=025
1in 100 years 106.81 27435 duration = 10 minutes

Proposed Restricted run-off

Storm Return Greenfield runoff Greenfield runoff
Period rate (I/s) rate (I/s/ha)
QBAR 114.8 5.65

1in 2 year 105.0 5.17
1in 30 years 217.8 10.73
1in 100 years 302.0 14.87
1in 200 years 342.2 16.85

https://burohappold-my.sharepoint.com/personal/jessie_britnellcraven_burohappold_com/Documents/H
Drive/Elephant Park/Ladyfield/221013 Ladyfield Peak Runoff Calculations.xIsx Page 1 of 3




BEUROHAPPOLD
ENGLNEERLNG

Project Ladyfield Sheet No |2 of 2
Title Preliminary Drainage Strategy Revision |00
Proposed Run-off Rates
Element Description |Existing greenfield run-off calculations (MicroDrainage) |Prepared b{JBC Date: 13/10/22
Checked by: Date:
https://burohappold-my.sharepoint.com/personal/jessie_britnellcraven_burohappold_com/Documents/H
Drive/Elephant Park/Ladyfield/221013 Ladyfield Peak Runoff Calculations.xlIsx Page 2 of 3
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Jessie Britnell Craven

From: DevelopmentOperations <DevelopmentOperations@scottishwater.co.uk>

Sent: 13 October 2022 14:53

To: Jessie Britnell Craven

Subject: SW Ref: DSCAS-0074390-98G - Your Ref: N/A

! " . Please see guidance below.
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