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1.0 INTRODUCTION

Bayne Stevenson Associates Limited were appointed by Mansfield Care Ltd (The Client) to
prepare a Drainage Strategy to support a Planning Application to Midlothian Council in respect
of a new Care Home at Hawthorne Gardens, Loanhead. Refer to Appendix A for a site location
plan.

Itis proposed to construct a 50-bed care home with associated infrastructure.

This report reviews the flood risk to the site and describes both the treatment and attenuation
strategies to be adopted for the surface water drainage solution to the site. In addition, the
intended strategy is defined in relation to the foul water drainage.

The report remains the copyright of Bayne Stevenson Associates Limited and has been
prepared on the basis of the brief prepared by The Client. We do not accept liability to any
third party for the contents of this report unless by prior contractual agreement in writing,
stating the purpose for which the report is to be used.

2.0 CURRENT GUIDANCE DOCUMENTS AND POLICY REQUIREMENTS

The primary framework documents for consideration of surface water treatment and
discharge are as follows:
SEPA Document - The Water Environment (Controlled Activities) (Scotland) Regulations
2011, Version 7.4 dated July 2016.
SEPA Document — Water Use, Regulatory Method (WAT-RM—08) Sustainable Urban
Drainage Systems (SUDS or SUD Systems), Version v6.3 dated March 2019.
CIRIA document C753 — SUDS manual dated 2015
Scottish Water — Sewers for Scotland 4
National Planning Framework 4
Midlothian Council — Flood Prevention Guidelines

These documents, in summary, note and advise as follows:

CAR Regulations 2011

Provides practical advice on the water environment and details which activities, in relation to
the water environment, are regulated by SEPA and what level of authorisation for each activity
is necessary.

The differing levels of SEPA authorisations for activities are classed as General Binding Rules,
Registration or simple / complex licence.

In relation to surface water discharges section 3.4 ‘Pollution Control, General Binding Rules’
applies and states:

‘CAR contains General Binding Rules (GBR’s) for specific low risk activities. When an activity
complies with the relevant GBR, there is no need to contact SEPA or apply for formal
authorisation’. Furthermore, GBR10 and GBR11 are the two general binding rules relevant to
surface water treatment and discharge and these are detailed below:
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GBR10: Discharge of surface water run-off from a surface water drainage system to

the water environment from construction sites, buildings, roads, yards and any other

built-up areas.

Rules:

a) If the surface water run-off is from areas constructed after 1 April 2007, the site must
be drained by a Sustainable Urban Drainage System (SUDS). If the surface water run-off
is from a construction site operated after 1 April 2007, the site must be drained by a
SUD system or equivalent. The only exceptions are if the run-off is from a single dwelling
and its curtilage, or if the discharge is to coastal water.

b) All reasonable steps must be taken to ensure that the discharge will not result in
pollution of the water environment.

c) The discharge must not contain any trade effluent or sewage and must not result in
visible discolouration, iridescence, foaming or sewage fungus in the water environment.

d) The discharge must not result in the destabilisation of the banks or bed of the receiving
surface water.

e) The discharge must not contain any water run-off from any of the following areas
constructed after 1 April 2007:
e Fuel delivery areas and areas where vehicles, plant and equipment are refuelled;
e Vehicle loading or unloading bays where potentially polluting matter is handled;
e Qil and chemical storage, handling and delivery areas.

f) All treatment systems (including oil interceptors, silt traps and SUDS) must be
maintained in a good state of repair.

g) All reasonable steps must be taken to ensure that any matter liable to block, obstruct,
or otherwise impair the ability of the SUDS is prevented from entering the system.

h) The construction and maintenance of the outfall must not result in pollution of the
water environment.

GBR11: Discharge into a surface water drainage system.

Rules:

a) Oil, paint thinners, pesticides, detergents, disinfectants or other pollutants must not be
disposed of into a surface water drainage system or onto any surface which drains into
it.

b) Any matter liable to block, obstruct or otherwise impair the ability of the surface water
drainage system must not be disposed of into the system or onto a surface that drains
into the system.

c) Sewage or trade effluent must not be discharged into any surface water drainage
system.

d) On a construction site, the area of soil draining into a surface water drainage system
must be minimised. The period of time within which this area drains into the system
must also be minimised.

In summary CAR advises, under Section 1, point 2 — ‘If your activity falls under a general
binding rule (GBR) you do not need to apply to SEPA for an authorisation, though you must
ensure you comply with the conditions of the GBR.

Regulatory Method (WAT-RM-08)

Provides guidance on the regulation of surface water discharges from built developments
including construction sites, buildings, roads and yards. It includes the appropriate types of
SUDS systems for developments.
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It notes:

Within section 2 ‘Adoption’ that:
Maintenance of SUDS within the boundaries or curtilage of a private property is the
responsibility of the land owner or occupier.
SEPA’s preference is for SUDS constructed outwith the curtilage of private properties be
adopted by Scottish Water, the local authority or public body. It indicates that Sewers for
Scotland contains Scottish Water’s construction standards for SUDS and that if SUDS are
constructed to these standards Scottish Water has a duty (at the developer’s discretion)
to adopt the SUDS and thereby become responsible for it.
The SUDS for roads guidance documents provides a collaborative framework for a more
integrated drainage approach.

Within section 3.1 ‘Authorisation under CAR’ that the following proposed developments can
be authorised by GBR 10:

e Housing Developments up to 60Ha.

« Retail (shops) or business parks (offices) with less than 1000 houses/car parking spaces.

Within section 3.2 ‘SUDS Requirements’ it notes SUDS requirements for a particular land use
(e.g., residential, industrial estates) should be determined by referring to the SUDS manual
(CIRIA C753).

Section 3.2.2 ‘Treatment of runoff’ advises that the SUDS manual sets out the water quality
management approach for differing land uses and indicates ‘for most developments this can
be achieved by following the Simple Index Approach as described in section 26.7.1 of the CIRIA
SUDS manual’. It also advises that a Simple Index Approach tool is available to help determine
whether the proposed SUDS are in line with the Simple Index Approach and acceptable. This
is further detailed within the relevant section of this report.

SUDS Manual
This details potential methods of SUDS treatment and provides guidance on design of same.
Within chapter 1 it details types of SUDS components, as indicated within below table.

Component type Description
Rainwater harvesting | Rainwater is collected from the roof of a building or from other
systems paved surfaces in an over-ground or underground tank for use on

site. Depending on its intended use, the system may include
treatment elements. The system should include specific storage
provision if it is to be used to manage runoff to a design standard.

Green roofs A planted soil layer is constructed on the roof of a building to
create a living surface. Water is stored in the soil layer and
absorbed by vegetation. Blue roofs store water at roof level,
without the use of vegetation.

Infiltration systems | These systems collect and store runoff allowing it to infiltrate into
the ground. Overlying vegetation and underlying unsaturated soils
can offer protection to groundwater from pollution risks.

Proprietary These subsurface and surface structures are designed to provide
treatment systems treatment of water through the removal of contaminants.
Filter strips Runoff from an impermeable area is allowed to flow across a

grassed or otherwise densely planted area to promote
sedimentation and filtration.
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Filter drains Runoff is temporarily stored below the surface in a shallow trench
filled with stone/gravel, providing attenuation, conveyance and
treatment (via filtration).

Swales A vegetated channel is used to convey and treat runoff (via

filtration). These can be “wet”, where water is designed to remain
permanently at the base of the swale, or “dry” where water is only
present in the channel after rainfall events. It can be lined, or
unlined to allow infiltration.

Bioretention systems

A shallow landscaped depression allows runoff to pond
temporarily on the surface, before filtering through vegetation and
underlying soils prior to collection or infiltration. In its simplest
form it is often referred to as a rain garden. Engineered soils (gravel
and sand layers) and enhanced vegetation can be used to improve
treatment performance.

Trees

Trees can be planted within a range of infiltration SuDS
components to improve their performance, as root growth and
decomposition increase soil infiltration capacity. Alternatively,
they can be used as standalone features within soilfilled tree pits,
tree planters or structural soils, collecting and storing runoff and
providing treatment (via filtration and phytoremediation).

Pervious pavements

Runoff is allowed to soak through structural paving. This can be
paving blocks with gaps between solid blocks, or porous paving
where water filters through the block itself. Water can be stored in
the sub-base and potentially allowed to infiltrate into the ground.

Attenuation storage
tanks

Large, below-ground voided spaces can be used to temporarily
store runoff before infiltration, controlled release or use. The
storage structure is often constructed using geocellular or other
modular storage systems, concrete tanks or oversized pipes.

Detention basins

During a rainfall event, runoff drains to a landscaped depression
with an outlet that restricts flows, so that the basin fills and
provides attenuation. Generally, basins are dry, except during and
immediately following the rainfall event. If vegetated, runoff will
be treated as it is conveyed and filtered across the base of the
basin.

Ponds and wetlands

Features with a permanent pool of water can be used to provide
both attenuation and treatment of runoff, where outflows are
controlled, and water levels are allowed to increase following
rainfall. They can support emergent and submerged vegetation
along their shoreline and in shallow, marshy zones, which
enhances treatment processes and biodiversity.

Sewers for Scotland 4

Design guidance on sewers and SUDS infrastructure that would permit prospective adoption
of networks by Scottish Water.

National Planning Framework 4

Sets out the Scottish Governments planning policy in relation to flooding on new

development. The policy highlights:

¢ That all developers and authorities should give consideration to avoiding development in
areas at flood risk as a first principle
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Plans should take into account the probability of flooding from all sources and make use of
relevant flood risk and river basin management plans for the area. A precautionary
approach should be taken, regarding the calculated probability of flooding as a best
estimate, not a precise forecast.

Any development proposed in an area deemed to be at risk of flooding or in a flood risk area
will only be supported in the following circumstances:

l.
Il.
M.
V.

Essential infrastructure where the location is required for operational reasons.

Water compatible uses.

Redevelopment of an existing building or site for an equal or less vulnerable use.
Redevelopment of previously used sites in built up areas where the LDP has identified
a need to bring these into positive use and where proposals demonstrate that long
term safety and resilience can be secured in accordance with relevant SEPA advice.

Additionally, for development proposals meeting criteria part IV, where flood risk is managed
at the site rather than avoided these will also require:

the first occupied/utilised floor, and the underside of the development if relevant, to be
above the flood risk level and have an additional allowance for freeboard; and
that the proposal does not create an island of development and that safe access/egress
can be achieved.
Small scale extensions and alterations to existing buildings will only be supported where
they will not significantly increase flood risk.
Development proposals will:
not increase the risk of surface water flooding to others, or itself be at risk.
manage all rain and surface water through sustainable urban drainage systems
(SUDS), which should form part of and integrate with proposed and existing blue
green infrastructure. All proposals should presume no surface water connection to
the combined sewer.
seek to minimise the area of impermeable surface.
Development proposals will be supported if they can be connected to the public water
mains. If connection is not feasible, the applicant will need to demonstrate that water for
drinking water purposes will be sourced from a sustainable water source that is resilient
to periods of water scarcity.
Development proposals which create, expand or enhance opportunities for natural flood
risk management, including blue and green infrastructure, will be supported.

The protection offered by an existing formal flood protection scheme or one under
construction can be taken into account when determining flood risk.

In such cases, it will be demonstrated by the applicant that:

All risks of flooding are understood and addressed.

There is no reduction in floodplain capacity, increased risk for others, or a need for
future flood protection schemes.

The development remains safe and operational during floods.

Flood resistant and resilient materials and construction methods are used; and
Future adaptations can be made to accommodate the effects of climate change.
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Local Authority Guidance and Flood Risk Requirements

The relevant guidance from the local authority Flood Prevention Officer indicates:
The surface water sewers and attenuation should be designed to accommodate a 1 in 30
year return period including 40% climate change without flooding.
Checks should be made to the 1 in 100 year and 1 in 200 year return period including
40% climate change and in the result of any flooding storage should be provided for the
flooded volume within the site.

SITE DETAILS

The development proposal consists of a 50-bed care home with associated infrastructure on
a brownfield site. The site has a fall of circa 2.0m from south to north and is bounded by a
road to the south, Trust Housing Association to the north and residential houses to the east
and west.

A location plan is shown within Appendix A.
The intended discharge location for surface water is to the private storm water sewer at the
north of the main site area, at an attenuated flow and after an appropriate SUDS treatment

train.

A copy of the available Scottish Water network plan is attached, for reference purposes, within
Appendix B.

The overall site area is noted as 3912 m? equating to 0.39 Ha.

The area of impermeable surfacing within the site area is noted as 2500 m? equating to 0.25
Ha.

Hydrological Characteristics of the site, taken from the Flood Estimation Handbook, are based
on point descriptor 328872, 662571.
SUDS selection for the site has been carried out in accordance with the options available
within the SUDS Component table detailed within Section 2 of this report, and as taken from
CIRIA document C753 — SUDS manual dated 2015. These include:

Pervious Pavement

These design criteria assessed for the site will be adopted and utilised for detail design.
FLOOD RISK

Reference to the SEPA flood map indicates that the site and surrounding areas are not at risk
of pluvial flooding or fluvial flooding for a 1 in 200 year storm return period.

A copy of the SEPA flood map is attached in Appendix C.
HYDRAULIC DESIGN CRITERIA

The surface water drainage system including attenuation is to be designed to accommodate
both SEPA and Midlothian Council Flood Prevention Officer’s requirements.
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The system is to be designed to accommodate the 1 in 30 year plus 40% climate design critical
storm event for the site.

In addition to the above, flood water from storms up to, and including 200-year storms plus
40% climate change are to be contained within the site, with localised above ground flooding
accepted.

The flood routing/ponding for storm events of 1 in 100 years plus 40% and 1 in 200 years plus
40% for climate change are to be examined for both predevelopment and post development
scenarios, to demonstrate no detrimental impacts to surrounding areas will occur.

The pre-development flood routing drawings are attached within Appendix D, the reader is
also referred to the relevant post-development flood routing submitted with the application.

The permissible discharge has been agreed with the adjacent landowner to discharge to their
private surface water network (proposed for future Scottish Water adoption) at a rate of
2.5l/s. The private surface water network then connects to the existing Scottish Water surface
water sewer.

Scottish Water have confirmed in their PDE response that they currently have capacity for this
discharge.

A copy of the Scottish Water PDE response is enclosed within Appendix G.
6.0 SUDS DESIGN CRITERIA

As detailed within section 2 of this report the SUDS strategy should be in accordance with
WAT-RM-08 which advocates use of the Simple Index Approach (SIA) system. Within the SIA
there is a requirement to define the ‘Land Use Characterisation’ and the table below notes
the definitions of land use (from the SIA) along with their relevance to this development.

Land Type Pollution Relevant to
Use hazard level | development
Roof Residential Very low X
Commercial / Industrial (inert materials) Very low v
Commercial / Industrial (low potential for metal low X
leaching)
Commercial / Industrial (medium potential for medium X
metal leaching) inert materials)
Commercial / Industrial (high potential for high X
metal leaching) inert materials)

Parking | Individual Driveway low X
Residential Parking low X
Non-Residential Parking with infrequent change low v
(e.g., schools, offices, <300 traffic movements a
day)

Non-Residential Parking with frequent change medium X
(e.g., hospitals, retail)

Yards/ | Standard commercial yard or delivery area medium X

Depots | Haulage yard high X
Lorry Park high X
Waste handling/management/distribution site high X

J5416 - Proposed Care Home, Hawthorne Gardens, Loanhead
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Site where chemicals and fuels (other than high X
domestic fuel oil) are to be delivered, handled,
stored, used or manufactured

Other industrial site area high X
Roads Low traffic roads (e.qg., residential roads and low X

general access roads Mt < 300 traffic

movements/day)

Roads (excluding low traffic roads, highly medium X

frequented lorry approaches to industrial
estates, trunk roads/motorways)

Highly frequented lorry approaches to high X
industrial estates
Trunk roads/motorways high X

(Note 1) For the purposes of this assessment, based on National Roads Development Guide, it is assumed a ‘general
access road’ categorisation allows up to circa 200 dwellings to be constructed off same.

Itis therefore proposed to consider the appropriate SUDS treatment train to suit the land use
of commercial roof and non-residential parking.

To determine the appropriate SUDS treatment measures for the development the SIA
available tool / spreadsheet advises:

If the land use varies across the runoff area either use the land type with the highest
pollution hazard index or apply the approach for each land use type to determine if the
SUDS design is sufficient.

Where multiple levels of treatment are proposed the pollution mitigation indices for
treatment measures after the first stage treatment should be halved.

Based on the above, and utilising the SIA design tool, the chosen SUDS treatment strategy for
the development is noted as:

Sources of pollution Treatment Type Provided
Commercial Roof Filter Drain
Non-Residential Parking Pervious Pavements

The SIA design tool spreadsheet demonstrating compliance with the Simple Index Approach
is attached in Appendix F and summarised below:

Non-Residential Parking
Pollution Hazard Level for land use type: low
Pollution Indices for Hazard level: Total Suspended Solids 0.5, Metals 0.4, Hydrocarbons
0.4
Aggregated Pollution Mitigation Indices for chosen SUDS measures: Total Suspended
Solids 0.7, Metals 0.6, Hydrocarbons 0.7

7.0 NETWORK DESIGN

Based on all of the parameters determined within the previous sections of the report the
surface water network has been designed utilising MicroDrainage modelling software. A copy
of the calculations is included within Appendix E. The reader is also referred to the relevant
Bayne Stevenson Associates Limited drainage layouts, submitted with the application.
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The volume of storage provided and demonstrated within the calculations as adequate to
meet the restricted forward flow parameters, has been determined as 173m?3. Flow restriction
measures will be controlled via a proprietary hydro brake system.

8.0 FOUL DRAINAGE

Foul drainage for the development will be designed in accordance with Sewers for Scotland 4
with connection to the existing Scottish Water network.

A pre-development enquiry has been made to Scottish Water which confirms they currently
have capacity for this discharge.

A copy of the Scottish Water PDE response is enclosed within Appendix G.

It is proposed to connect the foul drainage to an existing private foul drain (proposed for
future Scottish Water adoption) at the north of the site which has been agreed with the
adjacent landowner. The foul drain then connects to the existing Scottish Water foul sewer as
agreed with Scottish Water.

10.0 CONCLUSIONS

Flooding
The development is not shown to be at risk from flooding on the available SEPA flood
maps.

Surface Water Treatment and Attenuation
With respect to CAR Regulations: The development is within the relevant criteria to fall
under the SEPA authorisation classification of General Binding Rules and therefore no
application to SEPA, for approval / authorisation is deemed necessary.
We confirm that the prosed design is compliant with the principals of General Binding
Rules 10 and 11 which are the relevant rules for discharge of surface water run-off.
The SUDS strategy and treatment measures proposed have been developed in
accordance with the Simple Index Approach contained within WAT-RM-08 and
demonstrate the Pollution Mitigation Indices exceed the Pollution Indices for Hazard
Levels for the development site.
The SUDS components have been selected in accordance with the SUDS manual, CIRIA
C753.
Attenuation for the surface water, to restrict the forward flow from the development, is
provided via proprietary storage system.

Surface Water Network
The surface water network and SUDS, where applicable, have been designed in
accordance with Sewers for Scotland 4 to maximise the areas for potential adoption by
Scottish Water.

Local Authority Guidelines
The system has been designed to accommodate the 1 in 30-year return period including
40% climate change with no flooding within the site.
Checks have been made to the 1 in 100 and 1 in 200 year return periods including 40%
climate change and any flooding from the system will be stored within the site.
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Foul Drainage
Foul network is to remain private and connect to the adjacent landowner’s private
network (proposed for future Scottish Water adoption) as agreed and then discharge to
the existing Scottish Water foul sewer.
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Site Location Plan
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Appendix B

Scottish Water Existing Network Plan
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Appendix C

SEPA Flood Map
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Appendix D

BSA Pre-Development Flood Routing Drawing No. J5416-081



NOTES

1. THIS DRAWING IS COPYRIGHT, RESERVED AND REMAINS THE PROPERTY
OVERLAND FLOW LEGEND OF BAYNE STEVENSON ASSOCIATES LTD.

2. THE CONTRACTOR AND HIS SUBCONTRACTORS/ SUPPLIERS ARE TO VERIFY
ALL DIMENSIONS AND LEVELS ON SITE BEFORE MAKING SHOP DRAWINGS
OR COMMENCING MANUFACTURE.

MAIN DIRECTION OF EXISTING
OVERLAND FLOW

G 3. ONLY SCALE THIS DRAWING FOR PLANNING PURPOSES. DO NOT SCALE FOR
CONSTRUCTION PURPOSES, ONLY USE FIGURED DIMENSIONS . THE CONTRACTOR
IS TO BRING TO THE NOTICE OF THE ENGINEER ANY DISCREPANCIES CONTAINED IN
THIS DRAWING PRIOR TO WORK COMMENCING. WHERE REQUIRED THIS DRAWING
TO BE READ IN CONJUNCTION WITH ALL RELEVANT DESIGN DRAWINGS &
SPECIFICATIONS.
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EXISTING OVERLAND FLOW
ESCAPE ROUTE

4. ALL WORK TO CONFORM TO THE RELEVANT EUROCODES / BRITISH STANDARDS
AS APPLICABLE.
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5. THIS DRAWING MUST BE READ IN ACCORDANCE WITH THE BAYNE STEVENSON
ASSOCIATES LTD 'CIVIL & STRUCTURAL ENGINEERING SPECIFICATION' DOCUMENT.
THE CONTRACTOR SHOULD ENSURE THE SPECIFICATION DOCUMENT IS
AVAILABLE ON SITE FOR USE BY ALL CONTRACTORS.
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THIS DRAWING MUST BE READ IN CONJUNCTION WITH BAYNE STEVENSON
ASSOCIATES LTD HAZARD & RISK ASSESSMENT DOCUMENT. THE CONTRACTOR
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SITE PERSONNEL.
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Appendix E

Drainage Calculations



Project Job No.
Hawthorne Gardens, Loanhead J5416
Bayne Stevenson ASSOCIateS Ltd Q Element Calculation Sheet No.
consulting civil, structural and geo-environmental engineers 2 SWS Calculations
il R ol tchoni e M el i ° | calcsy [ Date CheckedBy | Date Revision
| SP April23 | SP April23 -

CALCULATIONS

Proposed Development: Care Homes

Design Parameters:

Scottish Water

The system should not flood under 1 in 30 year return period and comply with the design guidelines in “Sewers For
Scotland” 4t Edition.

SEPA

Design to be in accordance with C753 “The SUDS Manual”.

MidLothian Council - Flood Prevention

The system should be designed to attenuate the 1:30 year return period without flooding. Checks should be made to
the 1:100 & 1:200 year return period and in the result of any flooding from the impermeable area storage should be
provided for the flooded volume within the site.

Page 1



Project Job No.

Hawthorne Gardens, Loanhead J5416
Bayne Stevenson ASSOCIateS Ltd Q Element Calculation Sheet No.
consulting civil, structural and geo-environmental engineers SWS Calculations
No. 19 South Castle Drive, Carnegie Campus, Dunfermline, K¥11 8PD =) —
T: +44 (0)1383 627537 @ E: enguiries@bsascotland.com @ W: www.hsascotland.com Calcs By Date Checked By Date Revision

| SP April23 | SP April23 -
CALCULATIONS
Summary of Micro Drainage Printouts
Page

Storm Sewer Design for 2 Year Return Period & Simulation Details 1-2
Online Controls and Storage Structure Details 3-4
Details of Simulation Model Critical Results for 1 in 30 Year Return Period Under Various Storm Durations 5-6
Details of Simulation Model Critical Results for 1 in 100 Year Return Period Under Various Storm Durations 7-8
Details of Simulation Model Critical Results for 1 in 200 Year Return Period Under Various Storm Durations 9-10
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Bayne Stevenson Associates Ltd Page 1

No. 19 South Castle Drive
Car negi e Canpus
Dunferm ine, KY11l 8PD

Dat e 26/ 04/2023 15: 48 Desi gned by steven. patrick
File J5416- SW5. MDX Checked by
I nnovyze Net wor k 2020. 1

STORM SEVER DESI GN by the Modified Rational Method

Design Criteria for Storm

Pi pe Sizes STANDARD Manhol e Sizes STANDARD

FEH Rai nfal |l Model

Return Period (years) 2

FEH Rai nfall Version 2013

Site Location GB 328872 662571 NT 28872 62571

Data Type Poi nt

Maxi mum Rai nfal |l (m hr) 50

Maxi mum Ti me of Concentration (mns) 30
Foul Sewage (I1/s/ha) 0. 000

Vol urmetri ¢ Runof f Coeff. 0. 750

PIMP (% 100

Add Flow / dinmate Change (% 0

M ni mum Backdrop Height (m 0. 100

Maxi mum Backdr op Hei ght (m 5. 000

M n Design Depth for Optimisation (m 1. 200
Mn Vel for Auto Design only (ms) 1.00
Mn Slope for Optimisation (1:X) 500

Designed with Level Soffits

Net wor k Desi gn Table for Storm

PN Length Fall Slope |I.Area T.E. Base k HYD DIA Section Type Auto

(m) (m) (@@:X) (ha) (mins) Flow (I/s) (mm) SECT (mm) Design
1.000 20.200 0.203 99.5 0.114 5.00 0.0 0.600 o 150 Pipe/ Conduit i
1.001 12.823 0.580 22.1 0.008 0.00 0.0 0.600 o 150 Pipe/ Conduit =t
1.002 36.266 0.242 149.9 0.096 0.00 0.0 0.600 o0 225 Pipe/ Conduit i
2.000 19.051 0.725 26.3 0.032 5.00 0.0 0.600 o 150 Pipe/ Conduit &
1.003 9.412 0.150 62.7 0.000 0.00 0.0 0.600 o0 225 Pipe/ Conduit =)
1.004 10.377 0.080 129.7 0.000 0.00 0.0 0.600 0 225 Pipe/ Conduit =
1.005 7.369 0.140 52.6 0.000 0.00 0.0 0.600 o0 225 Pipe/ Conduit =

Net wor k Results Table

PN Rain T.C. US/IL = |I.Area = Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (I/s) (I/s) (/s) (m/s) (I/s) (/s)
1. 000 38. 17 5.33 143.500 0.114 0.0 0.0 0.0 1.01 17.8 11.8
1.001 37.89 5.43 143. 297 0.122 0.0 0.0 0.0 2.15 38.0 12.5
1. 002 36. 43 6.00 142.490 0.218 0.0 0.0 0.0 1.07 42.4 21.5
2.000 38. 69 5.16 143. 200 0.032 0.0 0.0 0.0 1.97 34.9 3.4
1.003 36. 20 6.10 142.248 0. 250 0.0 0.0 0.0 1.65 65.8 24.5
1. 004 35.85 6.25 142.098 0. 250 0.0 0.0 0.0 1.15 45.6 24.5
1. 005 35. 69 6.31 142.018 0. 250 0.0 0.0 0.0 1.81 71.8 24.5

©1982-2020 | nnovyze




Bayne Stevenson Associates Ltd

Page 2

No. 19 South Castle Drive
Car negi e Canpus
Dunferm ine, KY11l 8PD

Dat e 26/ 04/2023 15:48
File J5416- SWs. MDX

Desi gned by steven. patrick
Checked by

I nnovyze

Net wor k 2020. 1

Net wor k Desi gn Tabl e for

Storm

PN Length Fall
(m) (m)

3.056 0.068 44.9 0.000

(1:X) (ha)

1. 006

Slope |I.Area T.E.
(mins) Flow (I/s) (mm)

Base k
SECT (mm)

.00 0.0 0.600 o

Net work Results Tabl e

HYD DIA Section Type Auto

Design

225 Pi pe/ Condui t =

PN Rain T.C. US/IL = |I.Area = Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (I/s) (/s) (/s) (@m/s) (/s) (I/s)
1. 006 35.63 6.34 141.878 0. 250 0.0 0.0 0.0 1.96 77.8 24.5
Sinmulation Criteria for Storm
Vol urmetric Runoff Coeff 0.750 Addi tional Flow - % of Total Flow 0.000
Areal Reduction Factor 1.000 MADD Factor * 10n®/ha Storage 5.000
Hot Start (mns) 0 Inlet Coeffiecient 0.800
Hot Start Level (mm 0 Flow per Person per Day (|/per/day) 0.000
Manhol e Headl oss Coeff (d obal) 0.500 Run Tine (mins) 60
Foul Sewage per hectare (I/s) 0.000 Qut put I nterval (mns) 1
Number of | nput Hydrographs 0 Number of Storage Structures 3

Nurmber of Online Controls 1 Nunmber

of Time/Area Diagrans O

Nunmber of Offline Controls O Number of Real Tine Controls O

Synthetic Rainfall Details

Rai nfal | Model FEH

Return Period (years) 2

FEH Rai nfall Version 2013

Site Location GB 328872 662571 NT 28872 62571

Data Type Poi nt

Surmmer St orns Yes

W nter Storns No

Cv (Sunmer) 0. 750

Cv (Wnter) 0. 840

St orm Duration (mns) 30

©1982-2020 | nnovyze
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No. 19 South Castle Drive
Car negi e Canpus

Dunferm ine, KY11 8PD

Dat e 26/ 04/2023 15: 48 Desi gned by steven. patrick
File J5416- SW5. MDX Checked by

I nnovyze Net wor k 2020. 1

Hydr o- Brake® Opti num Manhol e:

Online Controls for Storm

5, DS/PN. 1.003, Volume (nf):

4.9

The hydr ol ogi cal
Hydr o- Brake® Opti num as specifi ed.

Unit Reference MDD SHE-0066-2500-1750-2500

Desi gn Head (m)
Design Flow (1/5s)
Fl ush- Fl o™

Appl i cation

Sunp Avail abl e

Di ameter (mm

Invert Level (m

M ni mum Qutl et Pipe D anmeter (mm
Suggest ed Manhol e Di aneter (mm

Control Points

Desi gn Poi nt (Cal cul at ed) 1. 750
Fl ush- Fl o™ 0. 288

Ki ck- Fl o® 0. 590

Mean Fl ow over Head Range -

1.750
2.5

Cal cul at ed
oj ective M ninmise upstream storage

o e
© U1 © o

Surf ace
Yes

66

142. 248
100
1200

Head (m) Flow (I/s)

cal cul ati ons have been based on the Head/ Di scharge rel ationship for the

Shoul d anot her type of control device other than a

Hydr o- Brake Opti mun® be utilised then these storage routing calculations will be

i nval i dat ed

100
200
300
400
500
600
800

Depth (m) Flow (I/s) | Depth (m) Flow (I/s) | Depth (m) Flow (I/s)
1.6 1. 200 2.1 3.000
1.8 1. 400 2.3 3.500
1.9 1. 600 2.4 4.000
1.8 1. 800 2.5 4.500
1.7 2. 000 2.7 5.000
1.5 2.200 2.8 5. 500
1.7 2.400 2.9 6. 000
1.9 2. 600 3.0 6. 500

ROoOoOoOOCOCOe

. 000

PArArPOLL®

ORANPEFP ONBMDN

Depth (m) Flow (I/s)

000
500
000
500
. 000
500

©©0oNN

agoaabsbs
OANRE O®
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No. 19 South Castle Drive
Car negi e Canpus
Dunferm ine, KY11l 8PD

Dat e 26/ 04/2023 15: 48 Desi gned by steven. patrick
File J5416- SW5. MDX Checked by
I nnovyze Net wor k 2020. 1

Storage Structures for Storm

Porous Car Park Manhole: 1, DS/ PN:. 1.000

Infiltration Coefficient Base (nfhr) 0.00000 Wdth (m
Menbr ane Percol ati on (m hr) 1000 Length (m

Max Percol ation (1/s) 75.1 Sl ope (1:X)

Saf ety Factor 2.0 Depression Storage (nmm

Porosity 0. 30 Evaporati on (i day)

Invert Level (m 144.500 Menbr ane Depth (mm

Porous Car Park Manhole: 3, DS/PN. 1.002

Infiltration Coefficient Base (m hr) 0.00000 Wdth (m
Menmbr ane Percol ati on (nmmi hr) 1000 Length (m

Max Percol ation (1/s) 137.8 Sl ope (1:X)

Saf ety Factor 2.0 Depression Storage (nmm

Porosity 0.30 Evaporati on (nm day)

Invert Level (n) 144.500 Menbrane Depth (nm

Tank or Pond Manhol e: 5, DS/ PN. 1.003

Invert Level (m) 142.248
Depth (m) Area (m2) | Depth (m) Area (m2) | Depth (m) Area (m2)

0. 000 145.0 1. 200 145.0 1.201 0.0

23.5
11.5
100.0
5

3
0

16.0
31.0
40.0

o w

©1982-2020 | nnovyze
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No. 19 South Castle Drive
Car negi e Canpus
Dunferm ine, KY11l 8PD

Dat e 26/ 04/2023 15:48
File J5416- SWs. MDX

Desi gned by steven. patrick
Checked by

I nnovyze Net wor k 2020. 1
30 year Return Period Summary of Critical Results by Maxi mum Level (Rank 1)
for Storm
Simulation Criteria
Areal Reduction Factor 1.000 Addi tional Flow - % of Total Flow 0.000
Hot Start (mns) 0 MADD Factor * 10n®/ha Storage 5.000
Hot Start Level (mm 0 Inlet Coeffiecient 0.800

Manhol e Headl oss Coeff (d obal) 0.500 Flow per
Foul Sewage per hectare (I/s) 0.000

Person per Day (l/per/day) 0.000

Number of | nput Hydrographs O Nunber of Storage Structures 3
Number of Online Controls 1 Nunber of Tine/Area Diagrans 0
Nunber of OFfline Controls O Nunber of Real Tine Controls 0O

Synthetic Rainfall Details
Rai nfal | Model FEH
FEH Rai nfall Version 2013
Site Location GB 328872 662571 NT 28872 62571
Data Type Poi nt
Cv (Sunmer) 0. 750
Cv (Wnter) 0. 840
Margin for Flood R sk Warning (m) 300.0 DVD Status OFF
Analysis Timestep Fine lnertia Status OFF
DTS Status ON
Profile(s) Surmmrer and W nter
Duration(s) (mns) 15, 30, 60, 120, 180, 240, 360, 480, 600,
720, 960, 1440
Return Period(s) (years) 30, 100, 200
Climate Change (% 40, 40, 40
Water
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow  Act. (m)
1. 000 1 15 Wnter 30 +40% 30/ 15 Sunmer 144.129
1.001 2 15 Wnter 30 +40%  30/15 Wnter 143. 454
1. 002 3 960 Wnter 30 +40% 30/ 15 Sunmer 143. 011
2.000 4 15 Wnter 30 +40% 200/ 360 W nter 143. 259
1. 003 5 960 W nter 30 +40% 30/15 Wnter 143. 007
1. 004 6 960 Summrer 30 +40% 142. 130
1. 005 7 960 W nter 30 +40% 142. 045
1. 006 8 600 Summer 30 +40% 141.911
Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow/ Overflow Time Flow Level
PN Name (m) (m3) Cap. /s) (mins) /s) Status Exceeded
1. 000 1 0. 479 0. 000 1.81 5 30.4 SURCHARGED
1. 001 2 0. 007 0. 000 0.97 33. 5 SURCHARGED
1. 002 3 0. 296 0. 000 0.18 528 7.2 SURCHARGED
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No. 19 South Castle Drive
Car negi e Canpus
Dunferm ine, KY11l 8PD

Dat e 26/ 04/2023 15:48
File J5416- SWs. MDX

Desi gned by steven. patrick
Checked by

I nnovyze

Net wor k 2020. 1

30 year Return Period Sunmary

of Critical Results by Maxi mum Level (Rank 1)

Surcharged Flooded

for Storm

Half Drain Pipe

US/MH Depth Volume Flow/ Overflow Time Flow Level
PN Name (m) (m3) Cap. /s) (mins) /s) Status Exceeded
2. 000 4 -0.091 0. 000 0.32 10. 6 K
1.003 5 0.534 0. 000 0.03 1.9 SURCHARGED
1. 004 6 -0.193 0. 000 0. 05 1.9 K
1. 005 7 -0.198 0. 000 0. 04 1.9 K
1. 006 8 -0.192 0. 000 0. 05 1.9 K
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No. 19 South Castle Drive
Car negi e Canpus
Dunferm ine, KY11l 8PD

Dat e 26/ 04/2023 15: 48 Desi gned by steven. patrick
File J5416- SW5. MDX Checked by
I nnovyze Net wor k 2020. 1

100 year Return Period Summary of Critical Results by Maxi num Level (Rank
1) for Storm

Simulation Criteria
Areal Reduction Factor 1.000 Addi tional Flow - % of Total Flow 0.000
Hot Start (mns) 0 MADD Factor * 10n®/ha Storage 5.000
Hot Start Level (mm 0 Inlet Coeffiecient 0.800
Manhol e Headl oss Coeff (d obal) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (I/s) 0.000

Number of | nput Hydrographs O Nunber of Storage Structures 3
Number of Online Controls 1 Nunber of Tine/Area Diagrans 0
Nunber of OFfline Controls O Nunber of Real Tine Controls 0O

Synthetic Rainfall Details

Rai nfal | Model FEH
FEH Rai nfall Version 2013
Site Location GB 328872 662571 NT 28872 62571
Data Type Poi nt
Cv (Sunmer) 0. 750
Cv (Wnter) 0. 840
Margin for Flood R sk Warning (m) 300.0 DVD Status OFF

Analysis Timestep Fine lnertia Status OFF
DTS Status ON

Profile(s) Surmmrer and W nter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,
720, 960, 1440
Return Period(s) (years) 30, 100, 200
Climate Change (% 40, 40, 40
Water
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow  Act. (m)
1. 000 1 15 Wnter 100 +40% 30/ 15 Sunmer 144.551
1.001 2 15 Wnter 100 +40% 30/ 15 Wnter 143. 803
1. 002 3 960 Wnter 100 +40% 30/ 15 Sunmer 143. 318
2. 000 4 960 Wnter 100 +40% 200/ 360 W nt er 143. 314
1. 003 5 960 W nter 100 +40% 30/15 Wnter 143. 313
1. 004 6 960 Wnter 100 +40% 142. 131
1. 005 7 960 W nter 100 +40% 142. 046
1. 006 8 960 Wnter 100 +40% 141.912
Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow/ Overflow Time Flow Level
PN Name (m) (m3) Cap. /s) (mins) /s) Status Exceeded
1. 000 1 0.901 0. 000 2.06 4 34.6 SURCHARGED
1.001 2 0. 356 0. 000 1.10 38. 0 SURCHARGED
1. 002 3 0. 603 0. 000 0.23 688 9. 3 SURCHARGED
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Checked by
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100 year Return Period Summar

y of Critical Results by Maxi mum Level (Rank

Surcharged Flooded

1) for Storm

Half Drain Pipe

US/MH Depth Volume Flow/ Overflow Time Flow Level
PN Name (m) (m3) Cap. /s) (mins) /s) Status Exceeded
2. 000 4 -0.036 0. 000 0.04 1.4 K
1.003 5 0. 840 0. 000 0. 04 2.0 SURCHARGED
1. 004 6 -0.192 0. 000 0. 05 2.0 K
1. 005 7 -0.197 0. 000 0. 04 2.0 K
1. 006 8 -0.191 0. 000 0. 05 2.0 K
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Dat e 26/ 04/2023 15: 48 Desi gned by steven. patrick
File J5416- SW5. MDX Checked by
I nnovyze Net wor k 2020. 1

200 year Return Period Summary of Critical Results by Maxi mum Level (Rank
1) for Storm

Simulation Criteria
Areal Reduction Factor 1.000 Addi tional Flow - % of Total Flow 0.000
Hot Start (mns) 0 MADD Factor * 10n®/ha Storage 5.000
Hot Start Level (mm 0 Inlet Coeffiecient 0.800
Manhol e Headl oss Coeff (d obal) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (I/s) 0.000

Number of | nput Hydrographs O Nunber of Storage Structures 3
Number of Online Controls 1 Nunber of Tine/Area Diagrans 0
Nunber of OFfline Controls O Nunber of Real Tine Controls 0O

Synthetic Rainfall Details

Rai nfal | Model FEH
FEH Rai nfall Version 2013
Site Location GB 328872 662571 NT 28872 62571
Data Type Poi nt
Cv (Sunmer) 0. 750
Cv (Wnter) 0. 840
Margin for Flood R sk Warning (m) 300.0 DVD Status OFF

Analysis Timestep Fine lnertia Status OFF
DTS Status ON

Profile(s) Surmmrer and W nter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,
720, 960, 1440
Return Period(s) (years) 30, 100, 200
Climate Change (% 40, 40, 40
Water
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow  Act. (m)
1. 000 1 15 Wnter 200 +40% 30/ 15 Sunmer 144. 609
1.001 2 15 Wnter 200 +40% 30/ 15 Wnter 143.972
1. 002 3 960 Wnter 200 +40% 30/ 15 Sunmer 143. 957
2. 000 4 960 Wnter 200 +40% 200/ 360 W nt er 143. 953
1. 003 5 960 W nter 200 +40% 30/15 Wnter 143. 951
1. 004 6 960 Wnter 200 +40% 142. 135
1. 005 7 960 W nter 200 +40% 142. 049
1. 006 8 960 Wnter 200 +40% 141. 916
Surcharged Flooded Half Drain Pipe
US/MH Depth Volume Flow/ Overflow Time Flow Level
PN Name (m) (m3) Cap. /s) (mins) /s) Status Exceeded
1. 000 1 0. 959 0. 000 2.18 4 36.5 SURCHARGED
1.001 2 0. 525 0. 000 1.11 38. 3 SURCHARGED
1. 002 3 1.242 0. 000 0. 27 560 10.7 SURCHARGED
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200 year Return Period Sunmar

y of Critical Results by Maxi mum Level (Rank

Surcharged Flooded

1) for Storm

Half Drain Pipe

US/MH Depth Volume Flow/ Overflow Time Flow Level
PN Name (m) (m3) Cap. /s) (mins) /s) Exceeded
2. 000 4 0. 603 0. 000 0. 05 1. 6 SURCHARGED
1.003 5 1.478 0. 000 0. 05 2.5 FLOOD RI SK
1. 004 6 -0.188 0. 000 0. 06 2.5 K
1. 005 7 -0.194 0. 000 0. 05 2.5 K
1. 006 8 -0.187 0. 000 0. 07 2.5 K
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Appendix F

SEPA Simple Index Approach Assessment
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Scottish Water Pre-Development Enquiry Response



N Scottish

Water

ThUrSday, 11 November 2021 g{u«fj{g Trusted to serve Scotland

Development Operations

The Bridge

Mark Bremner Buchanan Gate Business Park

19 South Castle Drive Cumber”au'(éfoad

. epps

Carnegle_Campus Glasgow

Dunfermline G33 6FB
KY11 8PD

Development Operations

Free phone Number - 0800 389 0379

E-Mail - developmentoperations@scottishwater.co.uk
www.scottishwater.co.uk

Follow Us u n m E

Dear M Bremner,

Hawthorne Gardens, , Loanhead, EH20 9EE

ND Pre-Development Enquiry Application — Capacity Review
Our Reference: DSCAS-0048424-VPS

Your Reference: J5416

Thank you for your recent application regarding the above proposed development. Please
note our reference number above, which should be quoted on all future correspondence.

Capacity Assessment

Scottish Water has carried out a Capacity review and we can confirm the following:

» There is currently sufficient capacity in the Glencorse Water Treatment Works to
service your development.

» There is currently sufficient capacity in the Edinburgh Waste Water Treatment
works to service your development.

Network Assessment

» There are no issues currently identified within our water and wastewater network
that would adversely affect the demands of your development.

Please Note

» This response is valid for 12 months from the date above and may be subject to
further review

» Water — Point of connection - The previous site had a connection from the 6" Cl in
B702/Hawthorne Gardens. This should be suitable to be re-used for the site to be
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re-purposed as a care home. If not a new connection can be taken from 6" ClI
ensuring the old connection is fully abandoned.

» Waste - Approved on the basis an attenuated surface water discharge of 2.5 I/s
will drain to the surface water sewer on Mayburn Avenue only.

General Note

» Scottish Water's current minimum level of service for water pressure is 1.0 bar or
10m head in the public main. Any property which cannot be adequately serviced
using this pressure may require private pumping arrangements installed, subject to
compliance with the current water byelaws.

» Scottish Water is unable to reserve capacity therefore connections to the water
and wastewater networks can only be granted on a first come first served basis.
For this reason, we will review our ability to serve the development on receipt of an
application to connect.

» Please be advised that Scottish Water will only accept surface water into the
combined network under exceptional circumstances. In the consideration of any
development, if due diligence has been carried out in fully investigating the
available options for surface water drainage and if all of these options are
subsequently deemed unreasonable to pursue, the remaining alternative options
can then be considered for approval to allow the development to proceed.

» Unless stated on your PDE application, the drainage is assumed to propose to
connect to our network via gravity without the use of a pumping station. If this is
not the case, then please let us know as soon as possible because Scottish Water
would need to reassess this case.

Next Steps

This response is in relation to the information you have provided in your application. If
there are any changes to your proposed development you may be required to submit a
new Pre-Development Enquiry application via our portal or contact Development
Operations.

You will require to apply for technical approval for your waste water/water infrastructure
from our technical team. In order to apply for this you will need to apply through a
Licensed Provider. For further details on the Licensed Providers available at present
please go to www.scotlandontap.gov.uk

| trust the above is acceptable however if you require any further information regarding
this matter please contact me on 0800 389 0379 or via the e-mail address below.

Yours sincerely
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Christy Shaw

Development Operations Analyst

Tel: 0800 389 0379
developmentoperations@scottishwater.co.uk

Scottish Water Disclaimer:

“It is important to note that the information on any such plan provided on Scottish Water’s
infrastructure, is for indicative purposes only and its accuracy cannot be relied upon. When
the exact location and the nature of the infrastructure on the plan is a material requirement
then you should undertake an appropriate site investigation to confirm its actual position in
the ground and to determine if it is suitable for its intended purpose. By using the plan you
agree that Scottish Water will not be liable for any loss, damage or costs caused by relying
upon it or from carrying out any such site investigation."
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