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1.0

2.0

Introduction

Goodson Associates were appointed by a applicants Mr lan Maclellan and TG Convenience Stores Ltd
to prepare a Drainage Strategy Plan for a proposed petrol filling station and associated retail kiosk as
well as a restaurant with a drive through option. The new development is located at junction 4 of the
M90 adjacent to the former Baxters outlet. The design of new developments must take inte
consideration the latest Planning Policies (SPP and PAN 69) as well as Scottish Water and SEPA
guidelines. The purpose of this report is to describe in detail the design of both the foul and surface
water drainage systems for the development.

Existing Site
2.1 General Description

The proposed site is accessed from the B194 adjacent to the western slip road of the M90. The site is
centred on Mational Grid Reference 313330, 693800. Figure 1.0 shows an aerial photograph of the area
with the site boundary highlighted in red. The site is bounded by the BI94 to the immediate north and
the historic Baxter’s farm shop to the south. To the immediate west of the site is the access road to
Baxter’s and to the east is the border to the slip road for the M%0.

2.2 Site Topography

As Figure 1.0 shows, the area is currently a brewnfield site, with the majority acting as an over spill car
park for the former Baxter's farm shop. The site is approximately |.] hectares. The high point of this
area is in the north western corner at 194.5m AOD with a topography sloping from west to east creating
a site low point of |87.6m in the south eastern corner. Future headings of this repert detail the proposed
drainage layout which includes the positioning of Sustainable Urban Drainage System options in the
neighbouring land to the site. While not included within the site red line boundary, this land is under
the same ownership as the proposed development and agreements are in place to enable the drainage
disposal route as proposed.

Figure 1.0 Aerial photograph showing the current site
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3.0

4.0

2.3 Existing Natural Drainage Features

There are no natural water courses running through the site and the site is located around 12km from
the banks of the River Forth.

The nearest minor watercourses are the Drumnagoil Burn, approximately 1km to the northwest of the
site and an open loch is found to the south west of the site which was previously the site of the 5t
Minians Opencast Coal Mine. This together with several other minor watercourses feed into the
Lochfitty burn.

2.4 Existing Drainage Infrastructure

Scottish Water records reveal that no adopted sewers serve the site or the surrounding area. A copy
of the current Scottish Water record drawings for the area can be found in Appendix |,

Scottish VWater surface and foul sewers are found to the east of the site that serve the town of Kelty.
Unfortunately these are not easily accessible and would involve crossing the M%0 motorway.

A topographical survey of the site and local surroundings has been performed which has not detected
any significant drainage features other than local road drainage to both the M90 and B 94 trunk network.

The surface water from the existing car park and neighboring properties is found to go to soakaway and
all foul water directed to a reed bed to the south of the properties where it soaks away.

It is noted that there is a historic and abandoned 300mm ductile iren public main water distribution pipe
passing through the site. As this is abandoned, it is not believed that this development will cause any
impact on water supply to neighboring properties.

Proposed Development

As discussed, the proposed development is to consist of a Petrol Filling Station and associated retail
kiosk, freestanding restaurant including drive-thru lane and parking provisions also on site there will be
HGV fuel filling stations and parking for HGV vehicles. The proposed development layout can be found
in Appendix 2.

In accordance with Scottish Water and SEPA requirements and the Fife Council SUDS Design Criteria
the fellowing is proposed:

*  Separate foul and surface water drainage networks.

s  Surface water potentially contaminated with fuels will be treated via a Class | Forecourt Separator
prior to joining the surface water network.

e  Foul water will be processed via a package treatment station before discharging to a soakaway
dedicated basin.

e Surface water will collect into two attenuation units. Flows will be restricted on site prior to
discharge. Section 7 contains specific details of the surface water drainage scheme.

s  The flow will then leave the site and enter a controlled respective soakaways where it will dissipate
to groundwater through infiltration.

Flood Risk Assessment
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The possible sources of floeding have been considered for the site. There are no records of incidents
of flooding on this site and the site is located outwith a potential flood risk area identified on the SEPA
Flood Map. It is concluded that it is unlikely that flooding will occur.
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5.0

6.0

Drainage Disposal Options

Various disposal options have been considered for the drainage from this site given its remoteness from
a sewer network.

Rainwater harvesting has been considered for the use as grey water within each building, however, the
cost of installation, maintenance and monitoring has rendered this unviable for this development.

Disposal to existing Scottish Water sewer infrastructure has been considered in detail. As mentioned
previously, the existing infrastructure in located in Kelty on the other side of the M90 motorway.
Methods for crossing this main trunk road have been investigated and Transport 5cotland approached
for record drawings of the bridge. These have been provided and an extract can be found below.

It is noted that there are already many services within both trenches either side of the bridge. In
particular, there is found to be existing Scottish Water mains infrastructure in service chambers to each
side of the bridge. On discussion with Scottish VWater these are understood to be mains from the local
reservoir network and it is deemed unacceptable to locate a new foul sewer in the same service trench.
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Figure | - Record Drawings of Bridge Showing Service Trenches

Based on the above restriction and fundamental challenge in accessing sewer infrastructure, discharge
of all waste water to groundwater via a soakaway is considered the most viable option for the
development. It is proposed all foul discharge shall be fed through a package treatment station prior to
discharge to a foul soakaway adjacent to the existing reed bed. Discussion are ongoing as to whether
this reed bed will be upgraded and replaced as part of this project for the overall betterment of the
environment. A separate, dedicated surface water soakaway shall also be formed.

The large area of unused land directly to the south of the development is reasoned to be ideally suited
for a soakaway solution. This land is under the same ownership as the main body of proposed
development and agreements are in place to use this land for the drainage disposal route as proposed.

Foul Water

The foul drainage will be a gravity fed system conveyed to a package treatment station. After treatment
the outflow will discharge into a soakaway system and infiltrate into the ground.

The package treatment stations have been sized assuming the following 24hr demand from each facilicy
as categorized by British Water’s “Flows and Loads".

e Fast Food Meal (McDonalds) = 1616 meals a day
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» Fast Food Snacks (PFS) = 285 snacks per day
These expected numbers are based on worst case figures as predicted from previous developments,
Average foul water discharges for the development have been calculated in accordance with the
guidelines presented in British Water's "Flows and Loads 4". The average flow from the site has been

calculated to be 0.264 |/s (refer to Appendix 3 for the foul flow calculations).

The associated population equivalence (PE) for the development has been calculated as follows:

Flow PE = |53
BOD PE = 380

A CAR license for the development shall be ebtained through SEPA on confirmation of planning approval
and at this stage the correct package treatment and infiltration bed detailed to meet the requirements
of the license.

The current proposed discharge concentrations from the site are as follows but these shall be agreed
with SEPA through the CAR application process:

BOD = 10 mg/l, 55 = 20 mg/l, Ammania = 10 mg/l
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Figure 2 - Typical Proposed Infiltration/Seakaway Details
It is acknowledged that the site use has potential contamination, however, through careful design and
use of medern technology and treatment methods there should be no detrimental impact on discharging
the end product/treated outflow to the environment. There is even the potential to improve the
environment should the drainage from the neighboring properties be upgraded through these works.

Installing a suitable drainage system as proposed will unlock the development of this brownfield site for
the betterment of the local area.

Surface Water
7.1 Planning and Regulatory Framework

The design of the drainage system must consider the guidance and design criteria published by various
key stakeholders, including the local authority (Fife Council), SEPA and Scottish Water.
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In addition to the requirements of the statutory consultees given above, the concepts of best practice
should also be incorporated into the design of the drainage systems, Table | below.

Publications Key Requirements
The SUDS A treatment system should be provided to improve the water quality
Manual {CIRA prior to being discharged to the publicly owned sewerage system or

Document C753)  natural water environment.

The development must incorporate a SUDS scheme, in accordance with
the Water Environment {(Controlled Activities) (Scotland) Regulations
{CAR).

Scottish Planning

Policy The proposed drainage scheme must minimise the pollutant impacts

upon people and the environment.

Sufficient free-board must be allowed for between the peak flood level
and the finished floor levels.

The drainage system must provide sufficient hydraulic capacity to cope
BS EN 752:2008 age Sy i Y it P
with the flow rates calculated in accordance with the standard.
and UKMNA & BS : R .
The proposed drainage scheme must minimise the pollutant impacts
EMN 12056-2:2000 E
upon people and the environment.

Fife Council

Fife Council 5uDS Design Criteria requires that all developments adhere to accepted technical SuDS
requirements i.e. all proposed development must be drained by 5uD5 designed in accordance with The
SuDS Manual (CIRIA C753), Sewers for Scotland and Planning Advice Mote 61: Planning and Sustainable
Urban Drainage Systems (PAMN 61).

The local authority, being responsible for flood prevention, is focused mainly on the issues surrounding
the quantity of water discharging from the site and the degree of attenuation required to reduce the
risk of flooding to an acceptable level. Fife Council therefore publishes SUDS design criteria for new
developments through its Flood Prevention Guidelines document “Design Criteria Guidance on
Flooding and Surface Water Management Plan Requirements” which aims to inform developers, their
consultants and all stakeholders involved in the planning process in relation to flooding and surface water
management of the requirements of Fife Council. The latest science predicts a sea level rise of 0.85-
0.86m by 2100 for the Fife region, it is therefore imperative that flooding, flood risk and flood risk
management are primary concerns for the development.

From a review of the latest revision of this document it is apparent that the surface water drainage
system for the proposed development must:

I Reduce the peak discharge from the site, to reduce the pressure on the receiving sewerage
system or watercourse.
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2. Provide sufficient storage below ground to ensure that there is no surface water flooding during
a | in 30-year return period event.

3. Provide sufficient storage, including temporary above ground storage where appropriate, to
ensure that there are no detrimental effects on the site, neighbouring properties or public
highways during a | in 200-year return period event with a 40% uplift to account for climate
change.

ish Environmental Pr ion n EPA

As an environmental protection agency SEPA's role in the drainage approval process relates to issues
of water quality and the protection of the natural water environment. Since April 2006 SEPA have
fulfilled this duty through the Water Environment (Controlled Activities) (Scotland) Regulations — more
commonly known as the Controlled Activities Regulations or CAR. Under these regulations, which
were intreduced in response to the Water Envirenment and Water Services (Scotland) Act 2003, there
are three levels of authorisation. The three levels allow for a proporticnate and risk-based approach to
control and are in ascending order of rigorousness;

I General Binding Rules
2. Registrations
3. Licenses

From a review of SEPA’s guidance document, Water Environment (Controlled Activities)(Scotland)
Regulations 2011 - A Practical Guide, it can be seen that the proposed development falls within the
scope of "Discharge of water run-off from a surface water drainage system to the water environment
from buildings, roads other than waterbound roads, yards or any other built development constructed
on or after | April 2007, unless covered by one of the listed exceptions” and hence is to comply with
General Binding Rules (GBR10A) authorisation, This should be reviewed during the detailed design and
the relevant registrations or licensing application progressed with SEPA if necessary.

Surface water systems must also be designed in accordance with the latest SEPA guidelines. In the case
of separate foul and surface water systems, SEPA require that surface water runoff be treated. Low risk
areas such as roofs are subject to one stage of treatment whilst higher risk areas such as car parks, are
subject to two. Surface water treatment is covered under Heading 7.3.
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Scottish VWater

As the local water authority, Scottish Water publish design guidance that relates to publicly adoptable
drainage schemes and connections to the publicly owned sewerage system. Although not strictly
applicable to the design of the privately maintained parts of the drainage system, Sewers for Scotland is
considered to provide guidance on best practice for sewerage design in Scotland,

Frem a review of this document the following majer implications for the drainage system have been
identified:

I Separate foul and surface water systems should be provided.

2. Self-cleansing should be ensured. Either by designing for a minimum velocity - taken to be Im/s
at pipe full flow in surface water sewers and 0.75m/s at one-third design flow in foul sewers —
or adopting the pipe size and gradients specified in Sewers for Scotland.

3. The | in 30-year return period should be considered and an allowance of 30% made for climate
change when designing adoptable SUDS devices.

1.2 Surface Water Attenuation

From a review of the above frameworks Fife Council SuDS Design Criteria is reasoned to be the most
onerus, for this reason the surface water attenuation design will follow the below scope:

|. Provides sufficient storage below ground to ensure that there is no surface water flooding during a
| in 30-year return period event.

2. Provides sufficient storage, including temporary above ground storage where appropriate, to ensure
that there are no detrimental effects on the site, neighbouring properties or public highways during
a | in 200-year return period event with a 40% uplift to account for climate change.

As previously noted, the site is approximately |.| ha in size and comprises the following:

. 9000m2 of hard surfaces = 9000 x 1.0 = 3000m2
. 2000m2 of soft surfaces = 2000 x 0.1 = 200m2
’ Total impermeable area assumed in calculations = 9,200m?

These areas and the proposed drainage layout have been modelled in the Microdrainage computer
analysis package where results determined the provision of two attenuation tanks (50m? and 70m?)
aided with filter trenches on the southern boundary and along the route to the socakaway location
provides sufficient attenuation to satisfy the flood events.

Microdrainage outputted report is included in Appendix 4. The results depict that in accordance with
Fife Council SuDS Design Criteria no flooding occurs during the 1-in-30 year storm event with a 40%
uplift to account for climate change. Where flooding at Ino manhole is demonstrated during the |-in-
200 year storm event with a 40% uplift to account for climate change the site layout utilizes the natural
topography to control the flooding and prevent any detrimental effect to the development or
surrounding areas.

Pre and post development flow paths are shown in Appendix 5.
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Proposed Roadside Services Development, Kelty - P 14481

1.3 Surface Water Treatment

In accordance with Table 3.3 of The CIRIA 5uDS Manual the following will be provided on site:

Location Stages of Treatment
Building Roofs |

Car Park 2
Table 1.0 Surface Water Treatment Requirements

All surface water will be subject to appropriate stages of treatment by being processed by the soakaway
prior to infiltration to groundwater. In some instances, surface water will receive an additional level of
treatment via filter trenches prior to being treated by the soakaway.

TABLE Indicative suitability of SuD5 components within the Management Train
26.7 . . - —

Pgrictary Feairmend vylerm o L v

The SEPA index tool has been used for the worst-case usage on the site (i.e. Lorry park) to ensure all
surface water from the development is adequately treated. A copy of this document can be found in
Appendix 6. The tool notes that additional hydrocarbon mitigation is required — this is achieved by a
Class | Forecourt Separator which will treat all surface water runoff potentially contaminated with fuels
prior to discharging to the surface water system.

7.4 Surface Water Discharge

Restriction of flow from the site will be achieved by means of a control mechanism on the attenuation
outlets, Using such a device has obvious blockage issues, however guidance will be provided in the
Health and Safety and O&M Files regarding how regular maintenance is to be undertaken,

1.5 Ground Investigation
7.5.1 Soakaway
Trial pits have been undertaken on site to determine soil makeup and infiltration rate. The report by

DAM Geotechnical Services has been included in Appendix 7. Based on soakaway values obtained
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from the site testing, the surface water soakaway basin has been positioned at the location of greatest
infiltration rate. Tekla TEDDS computer analysis has been utilised to size a soakaway basin with
outputs also included in Appendix 7.

752 Groundwater

Archived borehole logs obtained through British Geological Survey interactive maps conducted on site
depict that groundwater was not identified within the intended manhole or 5uDS component depths.
This review concludes that that the base of these features will remain above the groundwater level.

It is noted that the site has been heavily mined for coal in the past. Due to the nature of the buildings
associated with this development it is not envisaged that ground stabilisation through grouting will be
required, however, if this is deemed to be required, this shall be undertaken with suitable CAR license
consent.

1.6 Surface Water Maintenance

The drainage system and SUDS features will remain private and the maintenance responsibility of the
development landowner,

These SUDS features will be maintained regularly and in accordance with the below tabulated guidance
from CIRIA The SUDS Manual and manufacturer’s recommendations (where applicable) to ensure
continuing operation to design performance standards.

7.6.1 Gullies and ACO Channels

As part of the maintenance regime all gullies are to be inspected every 6 months and emptied and
cleansed at least once a year unless local conditions necessitate emptying on a more regular basis. No
maore than 50mm of debris should remain in the pot before it is recharged with clean water.

ACCO channels should be inspected at frequent and regular intervals (at least every six months).
Inspections and maintenance should be carried out in strict accordance with the manufacturer's
recommendations.
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71.6.2 Attenuation Tank

Regular inspection and maintenance is required to ensure the effective long-term operation of

belowground storage systems.

Maintenance schedule
Regular maintenance

Remedial actions

Maonitoring

Required action

Inspect and identify any areas
that are not operating
correctly. If required, take
remedial action

Remove debris from the
catchment surface (where it
may cause risks to
performance)

For systems where rainfall
infiltrates into the tank from
above, check surface of filter
for blockage by sediment, algae
or other matter; remove and
replace surface infilcration
medium as necessary.

Remove sediment from pre-
treatment structures and/ or
internal forebays

Repair/ rehabilitate inlets,
outlet, everflows and vents
Inspect/ check all inlets, outlets,
vents and overflows to ensure
that they are in good condition
and operating as designed
Survey inside of tank for
sediment build-up and remove
if necessary

Typical frequency

Monthly for 3 months, then
annually

Monthly

Annually

Annually, or as required

As required

Annually

Every 5 years or as required

Additional, specific maintenance requirements in accordance with the manufacturer’s specification may

be required.
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7.6.3  Filter Trench

Litter (including leaf litter) and debris removal should be undertaken as part of general landscape
maintenance for the site and before any other SuDS management task. All other maintenance tasks
should be undertaken in line with the recommendations below:

Maintenance schedule Required action Typical frequency
Remove litter (including leaf
litter) and debris from filter
drain surfaces, access chambers
and pre-treatment devices
Inspect filter drain surface,
inlet/outlet pipework and
control systems for blockages,  Monthly
clogging, standing water and

structural damage

Inspect pre-treatment systems,

inlets and perforated pipework

for silt aceumulation, and Six monthly
establish appropriate silt
removal frequencies

Remove sediment from pre-
treatment devices

Remeove or control tree roots
where they are encroaching As required
the sides of the filter drain

At locations with high pollution

loads, remove surface

Monthly (or as required)

Regular maintenance

Six monthly, or as required

Occasional maintenance

geotextile and replace, and Five yearly, or as required
wash or replace overlying filter

medium

Clear perforated pipework of

blacksges As required
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764 Soakaway

The bioretention zones on site will also require regular maintenance as the treatment performance of
bicretention systems is dependent on this. In general, upkeep of the bioretention areas should be
undertaken as part of routine landscape maintenance. As with swales, maintenance of bioretention zones

are relatively straightforward. A summary of the requirements is tabulated below.

Maintenance schedule

Regular inspections

Regular maintenance

Occasional maintenance

Remedial actions

Required action

Inspect infiltration surfaces for
sitting and ponding, record de-
watering time of the facility and
assess standing water levels in
underdrain te determine if
maintenance is necessary
Check operation of
underdrains by inspection of
flows after rain

Assess plants for disease
infection, poor growth, incasive
species etc and replace as
necessary

Inspect inlets for blockages

Remaove litter and surface
debris and weeds

Replace any plants, to maintain
planting density

Remove sediment, litter and
debris build-up from around
inlets or from forebays

Infill any holes or scour in the
filter medium, improve erosion
protection if required

Repair minor accurmnulations of
silt by raking away surface
mulch, scarifying surface of
medium and replacing mulch
Remove and replace filter
medium and vegetation above

Typical frequency

Quarterly

Annually

Quarterly

Quarterly

Quarterly (or more frequently
for tidiness or aesthetic
reasons)

As required

Quarterly to biannually

As required

As required

As required but likely to be >
20 years

The soakaway will meet all SEPA requirements and is to be monitored consistently for contamination

of the local environment.

7.6.5 Hydrobrake

The flow contral mechanism at the disconnecting chamber on site will require specific maintenance.
Maintenance will be dependent on the site, the size and characteristics of the flow control, the nature
of the influent and any physical characteristics of any control chamber. Once the details and
manufacturer of this proposed unit is confirmed detailing maintenance requirements will be provided.
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B.0 Previous Consultation

Previous Drainage Strategy reports for this proposed development have received consultation feedback from
local stakeholder authorities — Fife Council, SEPA and Scottish Water. This section of the report aims to
provide a commentary to this feedback to demonstrate how this drainage strategy addresses the comments
raised.

Fife Council

It was requested that the application include:

This has been discussed under Heading 7.2 with Microdrainage output report included in Appendix 4.

Ground investigation has been conducted by DAM Geotechnical Services with the report included in
Appendix 7. A surface water soakway has been designed to BRE Digest 365 — refer to Appendix 7

A review of archived borehole logs demonstrate that a shallow groundwater table is not present
hence 5UDS components are all assured to remain above groundwater,

The adjacent fields to the south of the site are under the same ownership as the development plot,
and agreements are in place to enable the drainage disposal route as proposed. See below for SEPA
correspondence relating to the foul soakaway.

The full drainage will remain private and owned by the local landowner, It is the responsibility of the
owner to maintain the private drainage.

Completed design and check certificates are included in Appendix 9.
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As discussed in section 5.0 the existing Scottish Water sewer infrastructure is located on the opposite
side of the M90 motorway. Methods of accessing the sewer infrastructure have been explored, however
the existing service chambers/trenches within the bridge have found to be full and not suited to house
a new foul sewer, Installation of a sewer to the external face of the sewer has been discounted on safety
and maintenance grounds. Therefore, the cost and challenge in accessing the existing sewer network
outweighs the benefits for a development of this scale.

Scottish Water

For the reasons discussed above and the challenges associated with reaching the Scottish Water
Sewer networle, the drainage strategy does not seek to connect to the Scottish Water network,

Instead, soakaway 5UUDS components are proposed to utilise the areas and appropriate ground
conditions available to the proposed development. This solution is both economical in negating the
required construction to connect to the existing network in Kelty by crossing the M0 motoroway,
and sustainable by not providing additional demand on the Scottish Water necwork.
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9.0 Conclusion

In summary, the need for a suitable ‘Sustainable Urban Drainage Scheme’ has been recognised and
incorporated within the design proposals for the surface water system. The surface water will be
attenuated on site before discharging into a soakaway component.

Full attenuation for the | in 200-year storm event +40% climate change will be provided in accordance
with Fife Council requirements. There will therefore be ne detrimental effect on the development or
surrounding properties.

A traditional gravity system will collect and coney the foul water to an onsite package treatment station
which will then discharge into the developments dedicated foul soakaway.

A copy of the proposed drainage layout has been included in Appendix 8.

The proposed system aims to unlock this brownfield site for future development in a sustainable and
economic manner while not causing a detrimental impact on the surrounding envirenment.
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Appendix | - Scottish Water Record Plan
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Appendix 2 - Proposed Development Layout



Appendix 3 - Foul Discharge Calculations



Contract
G Oodson : : Kalry Retall Developmen
Consulting Civil and
A S SOC iates Structurn]l Engineers Bty ND;  Oua L/ 0r2000
| LELRe ] AT 1]
Title  Post-Development Foul Water Discharge in Accordance with Flows and Loads 4
Description of Development: Restaurant with Drive Through.
Labile of Loadirgs for Seswage Treatimsnt Systerin
Par person [ activity | day (unless otherwise specified)
Flow (Litres) Population (B) " e o=
Standard Residential 150 i 0.0000
Mobile Home Type Caravans with full services 150 ] 0.0000
i
OfficelFactory without cantesn 50 0 0.0000
Office/Factory with cantesn 100 o 0.0000
Open Industrial Site &.g. construction, quarry, without cantesn 60 1] 0,0000
Full-Tirme Day Sealf W0 | 0.0104
Part-Time Staff (4hr shift) 45 o 0.0000
Mon-residential with cantesn cooking on site %0 ] 0.0000
Mon-residential without a cantesn 50 0 0.0000
Boarding Schaol i) residents 175 { 0.0000
Boarding School i) day stalf (inc. mid-day meal) %0 [} 0.0000
|Hovel Guests (Prestige Hotels) 300 1] 0.0000
Hovel Gueats (3 and 4 Star Hotels) 150 0 0.0000
Guests (Bedroom Only - no meals) BO o 0.0000
Residential Training'Conference Guest (inclusive all meak) 350 ] 0.0000
Mon-residential Conference Gueit &0 { 0.0000
Drinkers 12 o 0.0000
Holiday Camp Chalet Resident 27 1] 0.0000
Resident Staff 184 o 0.0000
Rescaurants - Full Meals - Luxury Cazering 30 [} 0.0000
Restaurants - Full Meals - Pre-prepared Catering 5 4 0.0000
Restaurants - Snack Bars and Bar Meals 15 o 0.0000
Restaurants - Function Rooms inchuding Buffets 13 1] 0.0000
Restaurants - Fast Food Le. roaduide restaurants 12 |14 0.2244
Restaurants - Fast Food Meal (burger chain and similar) 12 1] 0.0000
Studsnts (Accommodation Only) 100 0 0.0000




Tollet Blocks (per use) I [ 0.0000

Tollet WC (par use) i} [ 0.0000
Toiler Urinal (per use) 5 0 0.0000
Tollet Blocks in Long Stay Car Parksf/Lerry Parks (per wie) o 0 00000
Showers (par use) 40 [ 0.0000
Golf Club 20 i 0.0000
|Local Community Sports Club eg. squash, rugby & football 40 ] 0.0000
Swimming (where a separate pool exists without an associated sports centre) 0 [ 0.0000
| Health Club f Sports Centre 50 { 0.0000
Tent Sites 75 [ 0.0000
Caravan Sites i) Touring not serviced 100 [ 0.0000
Caravan Sites i) Static not serviced 100 ! 0.0000
Caravan Sitas i) Static fully serviced 150 [ 0.0000
Rusidantial old peoplafnuring 50 [ 0.0000
Small Hospitah 450 i 00000
Large Hospitals . Assess Individually

Avaiage FW Dischaige (Us) 0.1314%

i k Peak FW Discharge (1s)] 402




Goodson

|

Consulting Civil and

Ealey Retail Development

A S Soc i ates Structural Engineers e 3871 672000
| L] Fl4eal
Title Post-Development Foul Water Discharge in Accordance with Flows and Loads 4
|pescription of Development; Fuel Station and assoclated Retall Kiosk
Latrle of Loadings fof Sewags Tosatmsal Sylemi
|Per person [ activity ( day (unbess otherwise specified)
Flow (Litres) Populatian (P) urm-
Standard Fesidential 150 0.0000
|Mobdle Home Type Caravans with full services 150 [ 0.0000
OfficelFactory without cantesn 50 0 0.0000
Office/Factory with cantesn 100 { 0.0000
Open Industrial Site &.g. construction, quarry, without cantesn &0 0 0.0000
Full-Tire Day Sealf %0 0.0104
|Part-Time Staff {4hr shife) 45 0.0000
Men-residential with cantesn cooking on site B0 0.0000
Meon-residantial without a cantesn 50 [ 0.0000
Boarding School i residents 175 0.0000
Boarding School if) day stafl (ing, mid-day meal) %0 0.0000
|Hotel Guasts (Prestige Hotels) 300 ] 0.0000
Hotel Guests (3 and 4 Star Hotals) 250 0.0000
Guests (Bedroom Only - no meals) BO 0.0000
|Residential Training/Conference Guest (inclusive all meals) 350 0.0000
INon-residential Conference Guest &0 0.0000
Dirinkers 12 0.0000
Holiday Camp Chalet Resident 7 0.0000
Resident Szaff 180 0.0000
|Restaurants - Full Meals - Luxury Catering 10 0.0000
Restaurants - Full Meals - Pre-prepared Catering 5 0.0000
Restaurants - Snack Bars and Bar Meals 15 0.0000
Restaurants - Function Rooms Including Buffets I5 0.0000
Restaurants - Fast Food Le. roadside restaurants F 0.0396
Restaurants - Fast Food Meal (burger chain and similar) 12 0.0000




Taoilet Blacks (per use)

Toilet WC {per use)

Toilet Urinal (per use)

Taoilet Blocks in Long 5tay Car Parks/Lorry Parks (per use)
Showers (per use)

Golf Club

Local Community Sperts Club eg. squash, rugby & football
Swimming (where a separate pool exists without an associated sports centre)
Health Club / Sports Centre

Tent Sites

Caravan Sites i} Touring not serviced

Caravan Sites i) Static not serviced

(Caravan Sites i) Satic fully serviced

|Residential old peoplafnursing
Small Hospatals
Large Hospitals

]
]

0]
40
0

1]
50
75
100
100
150

350
450

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
Assess Individually




Appendix 4 - Microdrainage Report



Appendix 5 - Pre and Post Development Flow
Path



Appendix 6 - SEPA Index Tool



SUMMARY TABLE DESIGN CONDITIONS
1 £ 3
In Scotland and
Morthern Ireland,
Lar Les Type Larty perk These indices the environmental
should only be regulator should be
Pollution Hazard Leveal High used if considered consulted as part of
Pollution Hazard Indices appropriate by the | the licensing
required risk process required
TSS 0.8 assessment and for High Risk sites.
Metals 0.8 where approved by | In England and
the regulator. If Wales, the
they are not environmental
considered regulator should be
appropriate, the consulted prior to
risk assessment design (for pre-
should use permitting advice)
alternative to determine the
measures of most appropriate
pellution hazard for | design appreach
the site, and requirements
for risk
Hydrocarbons 0.9 assessment.
SuDS components proposed
Component 1 MNone
Component 2 None




Component 3

MNone

SuDS Pollution Mitigation Indices

TSS 0
Metals 0
Hydrocarbons 0
All designs must
Bioretention component underlain by 300 include a minimum
Groundwater protection type mm minimum depth of seils with good of 1 m unsaturated

Groundwater protection Pollution
Mitigation Indices

TSS
Metals

Hydrocarbons

contamination attenuation potential

0.8
0.8

0.8

depth of subsoil or
aquifer material
between the
infiltration surface
and the maximum
likely groundwater
level.

Infiltration
compeonents should
always be
preceded by
upstream
component(s) that
trap(s) silt, or
designed
specifically to retain
sediment in a
separate |ined
Zone, easily
accessible for
maintenance, such
that the sediment
will not be re-
suspended in
subseguent events

The underlying
soils must provide
good contaminant
atlenuation
potential (eg as
recommended in
Sniffer 2008 (a) and
(b} / Scolt Wilson
{2010) or other
appropriate
guidance).
Alternative depth
and soil
combinations must
provide equivalent
protection to the
underlying
groundwater




Combined Pollution Mitigation
Indices

TSS
Metals
Hydrocarbons

Acceptability of Pollution Mitigation

TSS
Metals

Hydrocarbons

0.8
0.8
0.8

Sufficient
Sufficient

Additional Hydrocarbon Mitigation Required

Reference to local
planning
documents should
also be made to
identify any
additional
protection required
for sites due to
habitat
conservation (see
Chapter ¥ The
SuDSs design
process). The
implications of
developments on or
within close
proximity to an area
with an
environmental
designation, such
as a Site of Special
Scientific Interest
(SS85l), should be
considered via
consultation with
relevant
conservation
bodies such as
Matural England




Appendix 7 - Ground Investigation



Appendix 8 - Proposed Drainage Layout



Appendix 9 - Sustainable Drainage Design
Compliance Certificate



Appendices



Appendix | - Scottish Water Record Plan
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Appendix 2 - Proposed Development Layout
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Appendix 3 - Foul Discharge Calculations



Contract
G Oodson : : Kalry Retall Developmen
Consulting Civil and
A S SOC iates Structurn]l Engineers Bty ND;  Oua L/ 0r2000
| LELRe ] AT 1]
Title  Post-Development Foul Water Discharge in Accordance with Flows and Loads 4
Description of Development: Restaurant with Drive Through.
Labile of Loadirgs for Seswage Treatimsnt Systerin
Par person [ activity | day (unless otherwise specified)
Flow (Litres) Population (B) " e o=
Standard Residential 150 i 0.0000
Mobile Home Type Caravans with full services 150 ] 0.0000
i
OfficelFactory without cantesn 50 0 0.0000
Office/Factory with cantesn 100 o 0.0000
Open Industrial Site &.g. construction, quarry, without cantesn 60 1] 0,0000
Full-Tirme Day Sealf W0 | 0.0104
Part-Time Staff (4hr shift) 45 o 0.0000
Mon-residential with cantesn cooking on site %0 ] 0.0000
Mon-residential without a cantesn 50 0 0.0000
Boarding Schaol i) residents 175 { 0.0000
Boarding School i) day stalf (inc. mid-day meal) %0 [} 0.0000
|Hovel Guests (Prestige Hotels) 300 1] 0.0000
Hovel Gueats (3 and 4 Star Hotels) 150 0 0.0000
Guests (Bedroom Only - no meals) BO o 0.0000
Residential Training'Conference Guest (inclusive all meak) 350 ] 0.0000
Mon-residential Conference Gueit &0 { 0.0000
Drinkers 12 o 0.0000
Holiday Camp Chalet Resident 27 1] 0.0000
Resident Staff 184 o 0.0000
Rescaurants - Full Meals - Luxury Cazering 30 [} 0.0000
Restaurants - Full Meals - Pre-prepared Catering 5 4 0.0000
Restaurants - Snack Bars and Bar Meals 15 o 0.0000
Restaurants - Function Rooms inchuding Buffets 13 1] 0.0000
Restaurants - Fast Food Le. roaduide restaurants 12 |14 0.2244
Restaurants - Fast Food Meal (burger chain and similar) 12 1] 0.0000
Studsnts (Accommodation Only) 100 0 0.0000




Tollet Blocks (per use) I [ 0.0000

Tollet WC (par use) i} [ 0.0000
Toiler Urinal (per use) 5 0 0.0000
Tollet Blocks in Long Stay Car Parksf/Lerry Parks (per wie) o 0 00000
Showers (par use) 40 [ 0.0000
Golf Club 20 i 0.0000
|Local Community Sports Club eg. squash, rugby & football 40 ] 0.0000
Swimming (where a separate pool exists without an associated sports centre) 0 [ 0.0000
| Health Club f Sports Centre 50 { 0.0000
Tent Sites 75 [ 0.0000
Caravan Sites i) Touring not serviced 100 [ 0.0000
Caravan Sites i) Static not serviced 100 ! 0.0000
Caravan Sitas i) Static fully serviced 150 [ 0.0000
Rusidantial old peoplafnuring 50 [ 0.0000
Small Hospitah 450 i 00000
Large Hospitals . Assess Individually

Avaiage FW Dischaige (Us) 0.1314%

i k Peak FW Discharge (1s)] 402




Goodson

|

Consulting Civil and

Ealey Retail Development

A S Soc i ates Structural Engineers e 3871 672000
| L] Fl4eal
Title Post-Development Foul Water Discharge in Accordance with Flows and Loads 4
|pescription of Development; Fuel Station and assoclated Retall Kiosk
Latrle of Loadings fof Sewags Tosatmsal Sylemi
|Per person [ activity ( day (unbess otherwise specified)
Flow (Litres) Populatian (P) urm-
Standard Fesidential 150 0.0000
|Mobdle Home Type Caravans with full services 150 [ 0.0000
OfficelFactory without cantesn 50 0 0.0000
Office/Factory with cantesn 100 { 0.0000
Open Industrial Site &.g. construction, quarry, without cantesn &0 0 0.0000
Full-Tire Day Sealf %0 0.0104
|Part-Time Staff {4hr shife) 45 0.0000
Men-residential with cantesn cooking on site B0 0.0000
Meon-residantial without a cantesn 50 [ 0.0000
Boarding School i residents 175 0.0000
Boarding School if) day stafl (ing, mid-day meal) %0 0.0000
|Hotel Guasts (Prestige Hotels) 300 ] 0.0000
Hotel Guests (3 and 4 Star Hotals) 250 0.0000
Guests (Bedroom Only - no meals) BO 0.0000
|Residential Training/Conference Guest (inclusive all meals) 350 0.0000
INon-residential Conference Guest &0 0.0000
Dirinkers 12 0.0000
Holiday Camp Chalet Resident 7 0.0000
Resident Szaff 180 0.0000
|Restaurants - Full Meals - Luxury Catering 10 0.0000
Restaurants - Full Meals - Pre-prepared Catering 5 0.0000
Restaurants - Snack Bars and Bar Meals 15 0.0000
Restaurants - Function Rooms Including Buffets I5 0.0000
Restaurants - Fast Food Le. roadside restaurants F 0.0396
Restaurants - Fast Food Meal (burger chain and similar) 12 0.0000




Taoilet Blacks (per use)

Toilet WC {per use)

Toilet Urinal (per use)

Taoilet Blocks in Long 5tay Car Parks/Lorry Parks (per use)
Showers (per use)

Golf Club

Local Community Sperts Club eg. squash, rugby & football
Swimming (where a separate pool exists without an associated sports centre)
Health Club / Sports Centre

Tent Sites

Caravan Sites i} Touring not serviced

Caravan Sites i) Static not serviced

(Caravan Sites i) Satic fully serviced

|Residential old peoplafnursing
Small Hospatals
Large Hospitals

]
]

0]
40
0

1]
50
75
100
100
150

350
450

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
0.0000
Assess Individually




Appendix 4 - Microdrainage Report



Goodson Associates Fage 1
53 Melville Street Mixed Use Development

Edinburgh Baxters Farm

EH3 7HL Helty

Date 03/03/2022 Designed by DC

File Pl4681 - Revised Layout... |Checked by

¥XP Sclutions Network 2020.1.3

S5TORM SEWER DESIGHN by the Modified Rational Methaod

Desi cri i : &
Pipe Slzes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model — Scotland and lreland

Return Period (years) 200 PIMP (%) 100

M5-60 [mm} 1&.500 2dd Flow / Climate Change (%) 41

Ratlo R 0.250 Minimum Backdrop Helght {m) 0,200

Maximum HRainfall (mm/hr) 50 Maximum Backdrop Height {m) 1.500

Maximum Time of Concentratien (mins) 30 Min Design Depth for Optimisation {m) 1.200
Foul Sewage {(1/a/ha} 0.000 Min Vel for Auto Design only (m/fs) 1.00

Volumetric Runoff Ceoeff. 0.750 Min Siope for Optimisation (L:)X) 500

Dezigned with Lewel Soffits

+ I 5t
« — Indicates pipe capacity < flow
FN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
{m) {m} (1:X} (ha) (mins) Flow (l/s) (mm} SECT (mm) Design
2.000 51.193 2.048 25.0 0,022 .00 0.0 @.600 o 150 PipefConduit &
2.001 37.628 0.251 14%.% 0.087 000 .0 0.600 o 150 Plpe/Conduirt &
3.000 55.437 2:.217 25.0 40,102 5.00 0.0 G.600 o 150 Pipe/Conduit [
2.002 17.E23 0.B91 ZO0.D D.217% 0.oo 0.0 0.600 o 250 PipefConduit -]
2.003 24.867 1.233 20.0 0.000 0.00 b G.600 o 150 Pipe/Conduit &
2.004 36.4%1 2.027 18.0 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit &
4.000 25.028 0.313 @&0.0 0.058 5.00 0.0 O.600 o 150 Pipe/Conduit &
4.001 392.508 0O.658 &0.0 0,000 0.a0 0.0 0.600 o 150 Pipe/Conduit &

Metwork Results Table

EH Rain T.C. US/IL £ I.Area L Base Foul Add Flew Vel Cap Flow

{mm/hr) (mins) {m}) {ha) Flow (1/s) (1/s) (1/s) {m/s) (1/s) (1/s)
2.000 50 .00 5.42 0.022 0.0 (+ 1) 133 208 357 4.2
2.001 50,00 6b.19 0.11%9 0.0 Q.40 Q.82 14,5« 2Z.&
3.000 50000 hy46 188.300 0.102 0. 0.0 g 2LER AR 18904

2,002 50.00 6.28 187.049 0,439 .0 0.0 2370 F.EN 3RS Bt
2,003 0.0 B.496° 186.158 0.43% 0.0 0.0 23.8 2.26 40.0« HB3.1
2,004 2004 672 184,925 h,43% .0 0.4 23.8 2.39:43.3e B3Il
4.000 s0.00 5 0.058 0. 0.0 3yt Askdr 19:9: 3l
4.001 50,00 5 p.os8 0.0 0.0 3l 1300 230 110

E21982-2020 Innovyze




Goodson Associates Page 2
53 Melville Street Mixed Use Developmeant ;
Edinburgh Baxters Farm

EH3 7HL Helty

Date 03/03/72022 Designed by DC

File Pl4681 - Revised Layout... |Checked by

¥XP Sclutions Network 2020.1.3

Hetwork Design Table for Storm

PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Aute
(m) {m} {1:X} (ha) (mins}) Flew (l/s3) (mm} SECT (mm) Design
5.000 29.191 O0.487 59.3 0.013 506 0.0 0600 o 150 Plpe/Condult &
4.002 38,561 1.428 27.0 0.280 Q.o 0.0 O.600 o 250 Plpe/Condulit &
2.005 61.009 Z.440 25.0 0.000 Q.ao 0.0 0.600 o 150 FPipe/Conduit -}
2.006 57.4%1 2.242 5.6 0.000 0.0 .0 0600 o 150 Plpe/Conduit &
2.007 63.%46 4.413 14.4 0.000 o.on 0.0 O.600 o 150 Pipe/Conduit &
2.008 15.207 0.354 43.0 0.000 o.an 0.0 O.600 o 150 Plipe/Condult [
Nefw lesult Tab]
FH Rain T.E. US/IL E I.Area L Base Foul Add Flow Vel Cap Flow
{mm/hr) (mins) {m) (ha}  Flew (l/s) (1/s) (1/s) (mfs} (1/s) (1/s)
5. 000 50,040 5.37 184.887 n.o13 b.0 0.4 @7 1.3 23.0 2.4
§.002 50,00 .11 184,300 0:350 0.0 0.0 19:0 2.70 1328 ‘6B.4
2.005 50.00 1.22 182,898 p.789 0.0 Q.0 42,7 2.02 35,7%-149.8
2,008 S0, 00 7.70 140,458 0.78% 0.0 | 2.7 2:00 35,3= 148.6
2.007 50.00 B:10 178,216 0.78% 0.0 0.4 42,79 2267 47 .2« 149.6
2.008 Sk.040 B.26 173.840 0,789 0.0 0.4 4Z.0 154 27.2% 149,86

B1l962=-2020 Innovyze




Goodson Associates Page 3
53 Melville Street Mixed Use Developmeant
Edinburgh Baxters Farm
EH3 7HL Helty
Date 03/03/72022 Designed by DC
File Pl4681 - Revised Layout... |Checked by
¥XP Splutions Metwork 2020.1.3
Manhole Schedules for Storm
MH MH MH MH MH Pipe Out Pipas In
Hame | CL (m) |Depth| Connection |Diam.,LYW| FN Invert Diameter PH Invert Diameter |Backdrop
(m) {mm) Level (m) (rmem) Level (m) ] {mm)
1(151.100]1.800 | Cpen Manhole 120 ) 2.000 189.300 1.5
21189, 04 1,748 | Cpen Manhole t200 )2 001 187 a 158 2,000 187,252 iz
4 g1 1.700 | Opern Hanhale 12001 3.000 BE. 300 120
3|188.800]1.75]1 |Cpen Manhole 1200 2.002 187 .04%9 s0|2.001 187.048 o
3,000 187,083 S0
S5|188.000]1.842 | Open Manhole 1200 ) 2.003 186.158 130|2.002 186.158 250
6| LET 10§ 2.075 | Cpen Manhole 1200 )2.004 184,925 150 | 2.003 184,925 i i
19 186,500 | 1,200 | open Manhole 1200(4.000 186 .3 =i
S1L1E7.400]|2.413 | Cpen Manhole 1200)4.001 185 . 000 0| 4.000 184,887 i
BllEe. 500 ]|2.013 | Cpen Manhole 1200 5. 000 184 .EH
T]187.400}13.100 | Cpen Manheole 1200)4.002 1684 . 4.0 184,342 a0
5.0040 184.400 50
11| 184.500|1.528 | Cpen Manheole 1200 2.005 B2 8598 0| 2.004 182.898 G0
1,002 182.872 5T
12| 18200 1.542 | Open Manhole 1200 Z.006 B0 _45H S0| &.0Q05 180,458 0
13| 180.000)1.784 | Cpen Manhole 12000 2.007 B.21E a0 | &.006 178.216 B 11
14 5. 000 1,200 | Open Manhole 1200 2.008 173.8 2,007 173,803 5 3
Q 1.354 | 0pen Manhole 0 OUTFALL 2.008 173,446 ol
MH Manhole Manhole Intersection Intersection Manhole Layout
Hame Easting HNorthing Easting Horthing Access  (Horth)
(m) {m}) {m) {m)
1 3489.2Z7 -5717.608 34858.227 -5717.608 Reguired
2. 3537.370 -5700.201 3537.370 -5700.201 Reguired
4 3457.421 -5754.643 3497.421 -23754.643 Required
3 3549.557 =5%35.800 354959.557 -5735.,800 Required
5 3562.270 -5748.2592 JZEZ.2T0 -5748.292 BRequired
6 3586.098 -5741.915 35H6.09H -5741.915 Reguired
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Manhole Schedules for Storm
MH Manhele Manhole Intersection Intersection Manhole Layout
Hame Easting HNorthing Easting Horthing Access  (North)
{m) {m) {m) {m)
10 3593.01e =5E87.722 3593.016 =5687.722 Required
9 359,300 =-5685.718 3585300 5695.718 Required
B 3pl0.375 =5723.376 36103745 -5723.37¢ Required
7 3582.768 =5732_ 855 582,768 -5732.85% Required
1t 3621.,326 =5732.400 3621.3286 5732.400 Required
12 3649.546 =5T7Be.4%90 3648.548 =5786.490 Reguired
13 3674.238 -5338.40%9 I674. 238 =5B38.40% Regulred
14 3700.160 -5896.428 AT00. 16D -5B96.428 Required
368B.010 —-5%05.573 Nz Entry
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PIPELINE SCHEDULES for Storm
Upstream Manhole
PN Hyd Diam MH C.Level I.Level D.Depth MH
Sect (mm) Name {m) (m) {m) Connection
2.400 o 154 1 151.104: 185300 1.650 Open Manhole
2,001 o 150 IA9.000 1E7.300D 1.550 Open Manhole
3.000 o 150 4 191.000 1&%.300 1.550 open Manhole
2.002 o 250 3 188.800 187.049 1.501 Open Manhole
2,003 o 150 5 1B&.000 18s.158 1.6%2 Open Manhole
2,004 a 154 6 IE7.000 184.52 1.825 Open Manheole
4,000 o 150 10 ¥86.5080 185.300 1.0%0 Open Manhole
4,001 1560 9 187.404 185,000 2.250 Open Manhole
5.000 a 150 B 186.50:{0 T84.887 1.863 Open Manhole
4,002 e 250 T 1B7.400 184.30I Z.B50 Open Manhole
2,005 g IfEf 11 1B4.580 1828898 1.452 Open Manhole
2.0086 =] 150 12 18Z.000 180.458 1.3%2 Cpen Manhole
2.007 o 150 13 180,000 178,216 1.634 Open Manhole
2,008 o 15a 14 175.080 I73;800 1.050 Cpen Manhole
Downstresm Manhole
PN Length Slope MH C.Level I.lLevel D.Depth MH
{m) (1:X) MName {m) {m) {m) Cennection
2.000 51.183 25.0 2 189.000 187,252 1.5%8 Cpen Manhole
2.001 37,628 149.9 3 1EB.800 187.049 1.601 Cpen Manhole
j.000 535.437 25.0 3 1B8.800 187.0B3 1.567 Cpen Manhole
24002 17.823 20.0 5 1B&2.000 YE86.158 1.5%2 CGpen Manhole
2.003 24,667 20.0 & 187.000 184.925 1.925 Cpen Manhole
2.004 3g.481 la.0 11 184 . 500 182.888 1.452 Open Manhgle
§.000 25.028 80.0 9 187.400 184.987 2.263 Dpen Manhole
4.001 39.508 &0.0 T 187.400 184,347 2.808 COpen Manhole
5.000 29,1891 59.8 T 187400 184,400 Z.850 Open Manhole
4.002 38.561 27.0 11 184.500 182.872 1.378 Open Manhole
2.003 &L.00% 25.0 12 180,458 1.392 Cpen Manhole
2,006 57,491 25.6 13 178,216 1.634 OQpen Manhole
2.007 63.548 14.4 14 173.803 1.047 COpen Manhole
2.008 15.207 43.0 173,446 1.404 open Manhole

MH DIAM., L*W

{mm}

1200
1200

1200

1200
1200
1200

1200
1200

1200
1200

1200
1200
1200
1200

MH DIAM., L*W
{enm )

1200
12010
1204
1200

1204
1200

1200
1200

1200
1200
1200
1200

1200

0
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Simulation Criteria for Storm

Volumetric Runoff Coeff 0.750 Additional Flow — % of Tetal Flow 0.000

Areal Reduction Factor 1.0400 MADE Facter * 1Dm*/ha Storage 6.000

Hot Stcart (mins) o Inlet Coeffiecient 0.800

Hot Start Level (mm) [ Flow par Person per Day (1/per/day) 0,000

Manhole Headloss Ceoeff (Global) 0.500 Bun Time (mins}) &0
Foul Sewage per hectare (1/3) 0.040 Output Interval (mins) 1

Humber of Input Hydrographs 0 Humber of Stocrage Strucktures 7
Humber of Online Controls 2 Number of Time/Atea Dlagrams 0
Humber of 0ffline Controla 0 Number of Real Time Controlas O

Synthetic Rainfall Details

Rainfall Model F5R Profile Type Summer
Return Period (years) 200 Cv [(Summer) 0.750
Feglen Scotland and Ireland Cv (Winter) C.B40
M5-60 (mm) 16.500 S5torm Duration (mins) 3o

Ratio R 0.250
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Online Controls for Storm

Hydro=BErake@ Optimum Manhole: 3, DS/PN: 2.00Z7, Volume (m'): 3.6

Unit Reference MD-S5HE-0231-3000-1451=-3000

Cesign Head (m) 1.451
Design Flow (l/s) ig.0
Flush-Flo™ Calculated
Chjective Minimise upstream storage
Application Surface
Sump Available Yas
Diameter {mm} 231
Invert Level (m) 187.045
Minimum Outlet Pipe Diameter (mm) 3o
Suggested Manhole Diameter (mm) 1800
Control Points Head (m) Flow (1/s)
Degign Point (Calculated) 1.451 30.0
Flush-Flo™ 0.457 3.4
Klck=Flo@ 0.997 231
Mean Flow over Head Range = 2E.F

The hydrological calculations have been based on the Heads/Discharge relationship for the
Hydre—-Brake® Optlmum as specifled. Should anether type of control device other than a
Hydro-Brake Optimom® be utilised then these storage routing calculations will be

invalidated

bepth (m) Flow (1/s) |Depth (m) Flew (1/s) |Depth (m) Flew (l/s) |Depth (m) Flow (1/=)
0.100 T.7 1.z200 27.4 3,000 12.5 T.opo 64.1
0.200 23.2 1.400 Fa! P 3,500 45.8 T7.500 66,3
0,300 25.1 1.800 31.4 4,000 43.8 a.000 a8.4
0,400 28.9 1.800 333 4,500 51.7 B.500 T0.4
4,500 an.o 2.000 35.10 5.000 54.4 G.000 T2.4
0. 600 29.7 2.200 16.6 5,500 5T7T.0 9,500 T4.9
a. 800 285 2.400 38.2 6.000 hO.5
1.04a0 25.2 2.600 9.7 6,500 61.8

Hvdro-Brake® Optimum Manhole: 7, DS/PN: 4.002, Volume (mi*)1: 4.7

Unit Reference MD=-5HE=-0L85-2000-1800-2000

Design Head (mb 1.900

Design Flow (Ll/5) 20.0

Flush-Flo™ Caloulated

Chjective Minimlse upstream storage

Application Surface

Sump Available Yes

Diameter {mm) 185

Invert Lewval {m}) 1B4.300

Minimum Cutlet Fipe Diameter {mm} 225
Suggested Maphole Diameter (mm} laoo
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Hydro=Brake® Optimum Manhole: 7, DS/PN: 4.002, Volume (m?'): 4.7

Control Feoints Head (m) Flow (1/s)
Daslgn Point {Calculaced) 1.4900 18.9
Flush=-Flo™ 0.5587 19.9

Kick-Flo@ 1.184 159

Mean Flow over Head Range . 7.3

The hydrological caleulations have been based on the Head/Discharge relationship for the
Hydro—-Brake® Optimum as specified. Should ancther type of control device other than a
Hydro-Brake Optimum® be vtilised then these storage routing calculations will be
invalidated

Depth (m) Flow (1/s) |[Depth (m) Flow (l/s) |Depth (m) Flow (l/s) |Depth (m) Flow (1l/=)
0.100 6.5 1.200 16.0 3,000 24.8 T.o0o i3
.200 16.8 1.400 1752 3.500 26.7 T.500 38.5
0,300 8.7 1.600 1B.4 4.000 28.5 B.O0O 39.7
0.400 t9.5 1.800 159.4 4.500 jo.l 8.500 40.9
0. 500 14,9 2000 20.4 5.000 : ibrk 9.000 421
0.800 19.8 2.200 21.4 5.500 332 2500 43.2
0.840 19.4 2.400 22.3 &, 000 34.6
1.0d00 l&.4 2.600 231 6.500 35.9
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Storage Structures for Storm

Cellular Storage Manhole: 3, DS/PHN: 2.002

Invert Level (m} 1B87.043 Safety Facter 2.0
Infiltration Coefficient Base (m/fhr)} 0.00000 Forosicy 0.935
Infiltration Coefficlent Side (mshe) Q00000

Depth (m) Area (m?)} Inf. Area (m?) |Depth {(m) Area (m*) Inf. Area (m?)

0,000 Lo, 0 40,0 a.900 0.0 120.4
0.800 0.0 120.4

Infiltration Coefficient Base (m/shr) 0.00000 Fipe Diameter (m} O0.150
Infiltration Coefficient Side (m/hr) 0.00000 Pipe Depth above Invert (m) 0,000
Safety Factor 2.0 Humber of Fipes 1
Porosity 0.30 Slope (1:¥%) 0.0
Invert Lewvel (m) 1B&.000 Cap volume Depth (m} 1.000
Trench Width {m]) 1.0 Cap Infiltration Depth (m} 0O.000
Trench Length (m) 36.5
Cellular Storage Manhole: 7, DS/PN; 4,002

Invert Level (m} 184.300 Safety Facteoer 2.0
Infiltration Coefficient Base (m/hr} 0.00000 Porpaity Q.85
Infiltration Coefficient Side (m/hr} C.00000

Depth (m) Area (m") Inf, Area (m®} [Depth (m) Area (m®) Inf. Area (m®)

0.0an 60,0 0.0 0.900 0.0 B5.6
0.800 &0, 0 B83.5

Filter Drain Manhole: 11, DS/PN:y 2,005

Infileration Coefficient Base (m/hr) 0.00000 Pipe Diameter (m} (.150
Infilcration Ceefficient 5ide (m/shr) 0.00000 Pipe Depth above Invert (m} O.000
Safety Factor 2.0 Mumber of Pipes 1
Porosity a,30 Slope (1:X] 0.0
Invert Lewvel ([m) 183.500 Cap Volume Depth (m} 1.000
Trench Wideh (m) 1.0 Cap Infiltration Depth (m)} 0000

Trench Length (m]) B1.0

Filter Drain Manheole: 12, DE/PN: 2Z.006

Infiltration Coefficient Base (m/fhr) 0O,.00000 Trench Length [(m} B%.7
Infiltratien Coefficient Side (m/hr) 0.00000 Fipe Diameter ([(m} 0.150
Safety Factor 2.0 Plipe Depth above Invert (m} 0.000

Porosity 0.30 Number of Pipes 1

Invert Lewel (m) 181.000 Slopa ([1:¥X] 0.0

Trench Widch (m) 0 B Cap Volume Depth (m} 1.000
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Filter Drain Manhole: 12, DS/PN: 2.006
Cap Infiltration Depth (m} 0.000
Eilter Drain Manhole: 13, DS/FN: 2. 007
Infiltration Coefficient Base (m/hr) 0.00000 Eipe Diameter ([m} ©0.150
Infiltration Coetfficlent Slde (m/hr) 0,00000 Pipe Depth above Invert (m) 0.000
Safety Factor 2.0 Humber of PFipes x
Forosity 3.30 Slope (1:X) [
Invert Lewvel (m) 17%.000 Cap Yolume Depth (m} 1.000
Trench Width (m) 1.0 Cap Infiltraticn Depth (m} 0.000
Trench Length (m) 65,0
L i a H s 1 aog
Infileration Coefficient Base (m/hr) 0.00000 Pipe Diameter (m} 0.150
Infilcration Ceoefficient Side (m/shr) 0.00000 Pipe Depth above Invert (m} O.000
Safety Factor 2.0 Mumber of Pipes 1
Poroslity .30 Slope (1:X] 0.0
Invert Lewvel ([m) 173.300 Cap Volume Depth (m} 1.000
Trench Width (m) 1.0 Cap Infiltraticn Depth (m} 0,000
Trench Length (m]) B3.5
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Summary of Critical Results by Maximum Flood Volume {(Rank 1) for Storm

51 it i
Areal Reduction Factor 1.000 bBdditional Flow - % of Tetal Flow 0,000
Hot Start (mins) H MADE Factor * 10n*/ha Storage 6.000
Hot Start Lewvel (mm) o Inlet Cogffiecient 0.BO00

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/perc/day) 0.000
Foul Sewage per hectare ({(1/s) 0.040

Number of Input Hydrographs 0 Number of Storage Structuras 7
Number of Online Controls 2 Humber of Time/Area Diagrams O
Humber of Offline Controls 0 Humber of Real Time Controls 0

Svnt g Raitfall § e
Rainfall Medel F5R Ratle R [.250
Region Scotland and Ireland Cwv (Summer) 0.750

MS-&0 [(mm) 16.300 Cwv (Winter) 0.840

Margin for Flood Risk Warning {mm} 200.0 DVD Status OFF
Analysiz Timestep Fine Inertia Status OFF
LTS Status onl

Profileis) Summer and Winter
purationd{s) (mins) 15, 34, &0, 120, 180, 240, 3e0, 480, &00,
TZ20, 9360, 1440, 21e0, ZBEO, 4320, 5760,

T200, B&d40, 10080

Return Period(z) (years) aa, 200
Climate Change (%) g, O
Us/MH Return Climate First {(X) First (Y) First (Z) Overflow
FH  Hame Storm Period Change Surcharge Flood Overflow Act.
2.000 1 15 Summer in +Hl%
2,001 2 15 Summer 34 0%  30/15 Summer
i.ono 4 15 Summer i +0% Z0Q/1l5 Winter
2.00% i 15 Summer 30 +0%  30/15 Summer
2.003 5 15 Summer an +0%
2.004 & 15 Summer 30 +0% 30760 Winter
4600 10 15 Summer 3n +0% 200/15 Hinkter
4.001 5 15 Summer 30 +0% 200/15 Summer
5000 8 15 Summer 0 +0% 200/30 Summer
4,002 7 15 Summer a0 +0% 30/1% Summer
2. 05 11 180 Winter 200 al 30/15% Summer 200/60 Summer
2.008 12 15 Suimn an +0% 30/15 sSummer
2.007 13 15 SBummer aqa +0%
2.008 1 & 15 Summer i +11% 1015 Summer
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Summary of Critical Results by Maximum Flood Volume {(Rank 1) for Storm

Water Surcharged Flooded Half Drain Pipe
US/MH Level Depth Volume Flow / Overflow Time Flow
PN Hame {m} {m) {m?} Cap. (1/s) (mins=) (1/s) Status

2.000 1 189.338 -0.112 a.00n 0.14 5.0 8.4
2.001 2 187,836 0.386 a,000 1.43 20.0 “HARGED
3.000 4 18%.2358 -0.060 a. oo 0.66 23.:8 oK
2.00% d 187.347 0.048 a.,00n .20 14 27.4 SURCHARGED
2.003 5 186,253 -0.085 o000 0.72 27.4 OF
2.004 6 185.015 -0, 080 a.a00 .67 200 27.4 (%]
a.000 10 1B5.353 -0 08T a.00on 0.e% 13.0 oK
4.001 5 185.083 —0.067 a.oon 0.58 12.8 QK
S.000 B 184,923 =0.114 a.000 0.13 2.8 0K
4.002 7 0.132 a.00o0 .15 15 18.59 SURCHARGED

2.0035 13 1.466. 14.2686 1.18 27 41.3

2,006 12 1 ¥ 0.354 0,000 1.8 g 37.2

2.007 13 178.218 -0.048 a.,0an .80 13. 37.2
2 008 14 174,285 0.335 a.,00n 1.40 7 35.% SUBCHARGED

US/MH Level
En Name Exceeded

2,000 1
2,041 7
3.000 1
2,002 3
2.003 5
2.004 B
4.000 10
P g
g
7

11 0
12
13
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Appendix 5 - Pre and Post Development Flow
Path
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Appendix 6 - SEPA Index Tool



SUMMARY TABLE DESIGN CONDITIONS
1 £ 3
In Scotland and
Morthern Ireland,
Lar Les Type Larty perk These indices the environmental
should only be regulator should be
Pollution Hazard Leveal High used if considered consulted as part of
Pollution Hazard Indices appropriate by the | the licensing
required risk process required
TSS 0.8 assessment and for High Risk sites.
Metals 0.8 where approved by | In England and
the regulator. If Wales, the
they are not environmental
considered regulator should be
appropriate, the consulted prior to
risk assessment design (for pre-
should use permitting advice)
alternative to determine the
measures of most appropriate
pellution hazard for | design appreach
the site, and requirements
for risk
Hydrocarbons 0.9 assessment.
SuDS components proposed
Component 1 MNone
Component 2 None




Component 3

MNone

SuDS Pollution Mitigation Indices

TSS 0
Metals 0
Hydrocarbons 0
All designs must
Bioretention component underlain by 300 include a minimum
Groundwater protection type mm minimum depth of seils with good of 1 m unsaturated

Groundwater protection Pollution
Mitigation Indices

TSS
Metals

Hydrocarbons

contamination attenuation potential

0.8
0.8

0.8

depth of subsoil or
aquifer material
between the
infiltration surface
and the maximum
likely groundwater
level.

Infiltration
components should
always be
preceded by
upstream
component(s) that
trap(s) silt, or
designed
specifically to retain
sediment in a
separate lined
Zone, easily
accessible for
maintenance, such
that the sediment
will not be re-
suspended in
subseguent events

The underlying
soils must provide
good contaminant
attenuation
potential (eg as
recommended in
Sniffer 2008 (a) and
(b} / Scolt Wilson
{2010) or other
appropriate
guidance).
Alternative depth
and soil
combinations must
provide equivalent
protection to the
underlying
groundwater




Combined Pollution Mitigation
Indices

TSS
Metals
Hydrocarbons

Acceptability of Pollution Mitigation

TSS
Metals

Hydrocarbons

0.8
0.8
0.8

Sufficient
Sufficient

Additional Hydrocarbon Mitigation Required

Reference to local
planning
documents should
also be made to
identify any
additional
protection required
for sites due to
habitat
conservation (see
Chapter ¥ The
SuDSs design
process). The
implications of
developments on or
within close
proximity to an area
with an
environmental
designation, such
as a Site of Special
Scientific Interest
(SS85l), should be
considered via
consultation with
relevant
consarvation
bodies such as
Matural England




Appendix 7 - Ground Investigation
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EXPLORATORY HOLE LOCATION PLAN
TRIAL PIT LOGS & PHOTOGRAPHS



EXPLORATORY HOLE LOCATION PLAN



Project Id: GA 14861 Site Plan

Project Tite:  Kelty PFS & Drive Thru seale: 1:2500
Location: Kalty, Fifa

Clignt: Goodson Associales
Legend Key

=} Losulors By Typa - TH




TRIAL PIT LOGS & PHOTOGRAPHS



TrialPit No
Sheet 1 of 1
Project No. Co-ords: E: 313521.8 N:693528.3 Date
:“’]“'f‘t Kelty PFS & Drive Thru
A GA 14861 Level: 16943 0a02/2022
Location: Kalty, Fite Dimensions (m); 4.50 Scale
g 1:10
— ; Depth (m}: i Plant Used
Client: Goodsan Associates 1.£0 AT Tracked JCB
] Samples & In Situ Testing
‘E E Bepth i Stratum Description
E Depth Type Results m) (m}
MADE GROUND: Grass overlying dark brown clayey
sandy topsoil with fraquant roollais. Sand is fine to coamse, il
o0 ice03 MADE GROUND: Madiurm dense brawn and black slighthy Il
clayey sandy gravel with frequant cobbdes and occasional il
boulders, Sand is medium Lo coarse, Gravel cobbles and
boulders are subangular to angulas primarily of sandstone —
and coal
]
TR D ok bebwren 1.20-1 SOmbg! il
1.50 167.83 Fred of PL & 1 50m M
7 —
Remarks: Machine excavaled trial pit to conduct SEPA GPP4 percolation test, Trial pit dry. Logged By: | Checked By: FN]
Dc DAM
iSta.hIlIl;.-_- Stable FINAL




PHOTOGRAPHIC BOAR

PRIECT RAME: ) g
PROFCT SUMBER:
pCANONIG:  TRo!




TrialPit Mo
Trial Pit Log SK02
Sheet 1 of 1
Project No. Co-ords: E: 3134768 N 6936113 Date
:“’]“'f‘t Kelty PFS & Drive Thru )
A GA 14861 Level: 176.95 03022022
Location: Kalty, Fite Dimenstons (m); 4.50 Scale
S 1:10
— ; Depth (m}: i Plant Used
Client: Goodsaon Associates 1.£0 AT Tracked JCB
= Samples & In Situ Testing
22 Depth | Level
'E E im} (mi Stratum Description

Dapth Typa Results

0.40

176.55

17545

MADE GROUND: Grass overlying dark brown clayey
sandy topsoil with fraquant roollais. Sand is fine to coamse, il

A R 2

MADE GROUND: Mediurm dense brawn slightly clayey
sandy graval with freguent cobbles and occasional il
bBoulders, Sand is medium Lo coarse, Gravel cobbles and
boulders are subangular to angulsr and of sandstons. —

Bebwsan 1201 S0mbg!

Erel of PE &2 1.50m

3 —
Remarks: Machine excavated trial pit to conduct SEPA GPP4 percolation test. Trial pit dry. Moved to SKO028 | Logged By: | checked By: FN]
as tast soaking away instantly, “
Dc DAM
|Stabiliyy:  Stable Gy




PHOTOGRAPHIC BOARD
PROJECTNAME: K<t/ (FS o Nayoe A,

PROJECTNUMBER: CA o ¢ %

LOCATION 1D: SKoz :
AMPLE 1D: BATEOR ez ] 22
‘PTH: FROM 0.oo M M 1.z W




“DAM ] TrialPit No
Trial Pit Log SK02A
Sheet 1 of 1
Project No. Co-ords: E: 313481.2 N: 693604.2 Date
:“’]“'f‘t Kelty PFS & Drive Thru )
A GA 14861 Level: 176.28 03022022
Location: Kalty, Fite Dimensions (m): 4.04 Scale
] , g 1:10
— ; Depth (m}: i Plant Used
Client: Goodsaon Associates 190 AT Tracked JCB
= Samples & In Situ Testing
22 Depth | Level
'E E im} (mi Stratum Description

Dapth Typa Results

035

175.83

175.08

MADE GROUND: Grass overlying dark brown clayey
sandy topsoil with fraquant roollais. Sand is fine to coamse, il

MADE GROUND: Medium dense brown and back shghtly
clayey sandy gravel with frequent coblbdes and cccasonal 4
bouldors, Sand is medium Lo coarse, Griavel cobblos and
poulders are subangular to angulsr and of sandstone E
mudstone and occasional coal

EEFA PP Sowbiny cirdoeon Dt 03051 20mbat

End of Pt ot 1.20m

3 —
Remarks: Machine excavaled trial pit to conduct SEPA GPP4 percolation test, Trial pit dry. Logged By: | Checked By: FN]

Dc DAM
|Stabiliyy:  Stable Gy




LOCATION 10: SKoz

DEPTH:  FROM 0.oo M

PROJECT NUMBER: < A &AC %y

S ——




TrialPit Mo
Trial Pit Log SK03
Sheet 1 of 1
Project No. Co-ords: E: 313377.3 N: 6937854 Date
:“’]“'f‘t Kelty PFS & Drive Thru )
A A 14861 Level:  187.00 03022022
Location: Kalty, Fite Dimensions (m); 3.50 Scale
S 1:10
— ; Depth (m}: i Plant Used
Client: Goodsan Associates 140 AT Tracked JCB
= Samples & In Situ Testing
22 Depth | Level
'E E im} (mi Stratum Description

Dapth Typa Results

0.40

0.60

1.30

186.60

186.40

185.70

MADE GROUND: Grass overlying dark brown clayey
sandy topsoil with fraquant roollais. Sand is fine to coamse, il

MADE GROUND: Firm brown sandy very gravelly clay
(rewiorkad). Sand is fing to coarse. Gravel is subangular to il
angular ol sandstone

ocasionally coal

MADE GROUND: Stiff 10 very stiff dark brown very
grivvelly clay (reworked} with occasional cobbles. Gravel is -
angular to subangular of sandsione mudstone and

o SEFA GPPY Foabasinay condueked Ditmeen 1.00: T 30mbg!

Erd of Pt 2 1.50m

3 —
Remarks: Machine excavaled trial pit to conduct SEPA GPP4 percolation test, Trial pit dry. Logged By: | Checked By: FN]

Dc DAM
|Stabiliyy:  Stable Gy




&

PHOTOGRAPHIC BOARD

¢ 13- %1
LOCATIONID: SKo7<




APPENDIX C

SEPA GPP4 SOAKAWAY TEST RESULTS



D & M

e

SEPA GPP4 PERCOLATION TEST RESULT

Pit No:

SK01
Project Name: Kelty PFS & Drive Thru Fil Length: 300 mm
Project No: GA 14681 Pit Width: 300 mm
Date of Test: 03022022 Pit Depth: 300 mm
Easting: 3135218 Notas: Machina excavated tral pit to 1.20mbgl
Morthing: 03528 3 SEPA GPP4 pit conducied at base,
Elavatian: 169.43 mACD
Test1 Test 2 Test 3
Time Time Time
(secs) Water Level (mm) (secs) Water Level ([mm) (secs) Water Level (mm)
0 304 0 300 0 300
30 280 30 285 30 285
60 265 60 265 a0 265
a0 245 a0 250 90 250
120 220 120 230 120 230
150 200 150 210 150 215
180 180 180 195 180 200
210 165 210 175 210 185
240 145 240 160 240 170
270 125 270 145 270 150
300 100 300 130 300 135
330 BO 330 110 330 120
360 60 360 85 360 105
380 a0 380 5 380 01
420 20 420 60 420 70
465 a 450 40 450 55
480 20 480 40
510 0 550 o
elapsed i elapsed { elapsed t
75 120 175 125 {75 125
125 rs 125 395 125 405
VP, = 1.70 simm
VP; = 1.80 s/mm
VP, = 1.87 s/mm
Elapsed Time (secs)
350 -
300

250 4

200 +

180 +

Water Level (mm]}

100 +

50 4

100 200 300 400

| — T a5t ]

Test 2
- Tast 3

- = = 5%

75%

00 600




SEPA GPP4 PERCOLATION TEST RESULT

Pit No:

Project Name: Kelty PFS & Drive Thru Fil Length: 300 mm
Project No: GA 14681 Pit Width: 300 mm
Date of Test: 03022022 Pit Depth: 300 mm
Easting: 3134768 Notas: Machina excavated tral pit to 1.20mbgl
Morthing: 602611.3 SEPA GPP4 pit conducied at base, Moved
Elavation: 176.95 mACD to SK024A due to rapid percolation.
Test1 Test 2 Test 3
Time Time Time
(secs) Water Level (mm) (secs) Water Level ([mm) (secs) Water Level (mm)
0 304
30 145
56 0
elapsed t elapsed t elapsed t
{75 15 175 75
125 42 125 125
VP, = 0.18 simm
VP, = nia sfmm
VP, = nfa slmm
Elapsed Time (secs)
350 -
300
250 4 |
'E‘ — T a5t ]
E Test 2
- 20 a5
z -Test 3
3
g = = =25%
m | 75%
= |
100 4 |
I
50 t
o 4 } } i = | |
0 10 20 30 40 50 B0 70




BAM |

SEPA GPP4 PERCOLATION TEST RESULT

Pit No:

SKO02A
Project Mame: Kelty PFS & Driva Thru Fil Length: 300 mm
Profect No: GA 14681 Pit Width: 300 mim
Date of Test: D302/2022 Fit Depth: 300 mm
Easling: 3134812 Molas: Machine excavaled trial pil o 0.20mbgl
Merthing: E03604,2 SEPA GPP4 pit conducted at base.
Elavation: 176,28 mAOD
Test 1 Test 2 Test 3
Time Time Time
{secs) Water Level (mm) (secs) Water Level (mm) (secs} Water Level (mm)
[} 300 4] 300 [i] 300
a0 290 B0 280 BO 280
&l 280 120 265 120 270
B0 270 180 240 180 250
120 260 240 210 240 220
150 250 300 180 300 185
180 230 360 145 360 165
210 200 420 120 420 135
240 185 450 85 4B0 105
270 170 540 70 540 B0
300 156 GO 45 B00 55
330 140 T05 L] [27:14] 25
360 125 720 0
380 115
420 105
450 a5
480 BO
510 65
540 50
570 35
600 20
655 0
alapsad 1 alapsed | elapsed |
175 140 75 205 75 225
125 490 125 520 125 550
VP, = 2.00 simm
[ 2.10 simm
VP, = 2,47 slmm
Elapsed Time (secs)
350 4
0o |
250
'E Taost 1
£ 200 + e Tast 2
g - Test 3
3
= - = = 25%
g 150
m 5%
= -
100 +
50 4
0+

500




G Pit No:
SEPA GPP4 PERCOLATION TEST RESULT
SKO03
Project Mame: Kelty PFS & Driva Thru Fil Length: 300 mm
Project Mo: GA 14681 Pit Width: 300 mim
Date of Test: 030272022 Fit Depth: 300 mm
Easling: 3133772 Molas: Machine axcavaled tral pil o 1.0mbgl
Merthing: E03705.4 SEPA GPP4 pit conducted at base. No
Elavation: 187.00 mAGD appreciable infiliration after 4 hours, Test
' : abarted,
Test 1 Test 2 Test 3
Time Time Time
{secs) Water Level (mm) (secs) Water Level (mm) {secs) Water Level (mm)
[} 300
&0 295
120 295
300 295
a00 295
1800 295
3600 295
5400 295
T200 295
8000 295
10800 295
12600 295
14400 295
alapsed olapsad t slapsed |
175 175 175
125 125 125
VP, = nfa simm
VP, = nia simm
VP, = n'a slmm
Elapsed Time (secs)
as0
300
250
'E __________ [ S PRy [N e TS R e | Tost 1
£ 200 T a5t 2
? - Test 3
3
= - = = 25%
g 150
m 5%
=
100
50
0 2000 4000 G000 BOOD 10000 12000 14000 16000




‘E' Tekla. Tedds | Mixed Develapment, Kelty i P14681

Goodson Assosicates Calos for Siart page no/Revision
53 Medville Street Soakaway 1
Edinburgh
Cales by Calos date Checked by Checked daln Approved by Approved dabe
bCc 04/03f2022

Soakaway design in accordance with CIRIA C753 SUDS
Tedds calculation versson 2.0.04

Design rainfall intensity

Location of catchment area Edinburgh
Impermeable area drained to the system A= 11000.0 m?
Refurn period Period = 200 yr

Ratio 60 min to 2 day rainfall of 5 yr return pericd  r= 0,250
S-year return period rainfall of 60 minutes duration M5_60min = 13.3 mm
Increase of rainfall intensity due lo global warming  paima= = 30 %

Note that the following values for Z2 have been extrapolated from the 50 year and 100 year 22 values due to the
limitations of the Wallingford Procedure.

Soakaway details

Soakaway type Concentric ring in rectangular pit
Width of pit w = 10500 mm

Length of pit | = 25719 mm

Internal diameter of concrete ring Ding = 1200 mm

Thickness of concrete ring walls Trng = 150 mm

Percentage free volume Wires = 80 %

Soil infiltration rate (BRE digest 365)

Langth of trial pit tra = 300 mm

Width of trial pit b = 300 mm

Depth of trial pit (below invert) dwial = 300 mm

Free volume (if fill used) Vi = 100 %

75% depth of pit drs = (dina « 0.75) = 225.00 mm
50% depth of pit dse = {dwial ¥ 0.50) = 150.00 mm
25% depth of pit dzs = (dwia x 0.25) = 75.00 mm

Test 1 - time to fall from 75% depth to 25% depth  T1 =2 min
Test 2 - time to fall from 75% depth to 25% depth T2 = 5§ min
Test 3 - time to fall from 75% depth to 25% depth T3 =5 min
Longest time to fall from 75% depth to 25% depth g = max(T1, T2, T3} = 5 min

Storage volume from 75% to 25% depth W75 25 = (lrisl ® bwial = (d76 - d2s)) ® Viwal = 0,01 m?

Internal surface area to 50% depth apso = ({lrat > bt} + {lsial + bria)} > 2 x dsa) = 0.27 m?

Surface area of soakaway to 50% storage depth Asso = 2 % (lnal + beist) = deia / 2 = 0,180 m?

Sail infiltration rate f=Vyrs 25 (8os0 = bg) = 173.x10F mi/s

Effective porosity of fill material Wiree" = (1 % Dring® [ 4 + Viree % (W |- 2 (Drirg + 2 » Tang) )} (W )=
0.90

Base area Bp=w= | = 270049500 mm?

Perimeter P=2x(w+Il)= 72438 mm

Coefficient b b=Px /(A= Viea') = 0.19 hr?

Table equations (Eq. 25.4)

Rainfall intensity i=M200/D

Coeflicient a asAlP-Axil(P=N)

Minimum depth required H=ax (et - 1)




“ Project Job no.
¥ Tekla. Tedds Mixed Development, Kelty P14681
Goodson Assosicates Calos for Siart page no/Revision
53 Medville Street Soakaway 2
Edinburgh
Cales by Cales date Checked by Checked daln Approved by Approved dabe
bC 04/03/2022
Duration, Growth M5 Growth 200 year Intensity, i a (mm) Min depth
D {min) factor 21 rainfalls factor Z2 rainfall, {mmihr) req (mm)
(mm) M200
{mm)
5 0.32; 5.5; 2.36; 12.5; 154 .93; -34150; 524
10 0.47,; 8.1; 2.46; 19.8; 118.93; -25348; T2
15 0.57; 0.8; 2.52; 24.7; 98.85; -20440; 026
a0 0.75; 13.0; 2.54; 33.0; 66.06; -12424; 1100
60 1.00; 17.3; 2.51; 43.4; 43.36; -GBT3; 1164
120 1.29; 22.3; 2.43; 54.3; 27.143; -2908; a0
240 1.69; 28.2 2.34; 68.2; 17.08; -443; 232
360 1.96; 33.9; 2.28; A 12.85; 586, 0
600 2.8 40.6; 2.19; 8B.T; B.BT; 1560; 0
1440 3.2T; 56.5; 2.08; 117.4; 4.89; 2532; 0
Minimum depth of soakaway Henax = 1164 mm
Time to empty soakaway to half vol. - Eq.24.6(2) 50 = Vewa' = Ap /(T = P)x Ln({Hme: + Ao/ P) (Hina £ 2 + B T P)) =
40min 58s

PASS - Soakaway discharge time less than or equal to 24 hours




Appendix 8 - Proposed Drainage Layout
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CL'. m?'{m : 1. THIS DRAWING HAS TO BE READ IN CONJUNCTION WITH ALL RELEVANT
. a4.005 ARCHITECTS & ENGINEERS DRAWINGS AND SPECIFICATIONS.
IL: )8a.7 DRAINAGE LEGEND 2. FOR DRAINAGE DETAILS REFER TO DRAWING 14681-GOO-ZZ-XX-DR-C-0501.
3. FORLOCATION OF ALL RW.P's & INTERNAL POP-UP's REFER TO ARCHITECTS
# SWMH.OM DRAWING. ALL DOWN PIPES TO BE FITTED WITH ACCESS HANDHOLES ABOVE
FIPES CONTINUE APPROX. CL: 58.600m O PROPOSED SURFACE WATER MANHOLE WITH MANHOLE REFERENCE, F.F.L. OR GROUND LEVEL.
a, . 400m TOWARDS TREATMENT L 50.950m COVER AND INVERT LEVEL INCLUDED. 4. ALL GULLY CONNECTIONS TO BE 1508 U.N.O. ALL S.V.P. CONNECTIONS TO BE
: ® 5 PLANT AND FOUL STORAGE. Bl MINIMUM 1008 OR TO MATCH S.V.P. DOWNPIPE IF GREATER. ALL RW.P.
s SEE VIEWFORT 2. EW.MH.O1 CONNECTIONS TO BE 150@ OR TO MATCH R.W.P. DOWNPIPE,
] ' CL-58.080m ( | PROPOSED FOULWATERMANHOLE WITH MANHOLE REFERENGE, COVER 5 ALL PIPES UP TO 4508 TO BE UPVC PIPES. PIPES GREATER THAN 4500 TO BE
: 0 56116m — ANDINVERTLEVELINCLUDED. CONCRETE.
; - W 8. PIPES UNDER ROADS HAVING 1200mm OR LESS COVER ARE TO BE ENCASED
VIEWPORT 1 - SITE DRAINAGE LAYOUT PLAN B PROPOSED SURFACE WATER DRAINAGE LINE WITH FLOW DIRECTION IN CONCRETE IN ACCORDANCE WITH THE MANUFACTURERS
SCALE 1:200 INDICATED. RECOMMENDATIONS.
7. MANHOLE COVER LEVELS ARE INDICATIVE AND SHOULD BE SET TO SUIT
s mﬂom FOUL WATER DRAINAGE LINE WITH FLOW DIRECTION B ROAD UEVEE ANSCALBER.
Of ’ 8  ALL INTERNAL MANHOLES, INSPECTION COVERS & RODDING EYES TO BE
PROPOSED COMBINED DRAINAGE LINE WITH FLOW DIRECTION INDICATED, FITTED WITH DOUBLE SEAL COVERS AND MECHANICALLY SCREWED DOWN.
8. ALL EXTERNAL MANHOLES WITHIN ROADS TO BE FITTED WITH LOADCLASS
EXISTING COMBINED DRAINAGE LINE WITH FLOW DIRECTION INDICATED. D400 COVERS U.N.O. ALL EXTERNAL MANHOLES WITHIN SOFT LANDSCAPING
TO BE FITTED WITH LOADCLASS B125 COVERS UN.O. ALL IN ACCORDANCE
ATTENUATION STORAGE TANK. WITH BS EN 124:2015 (ALL PARTS),
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Appendix 9 - Sustainable Drainage Design
Compliance Certificate



Appendix 1 - Sustainable Drainage Design Compliance Certificate

| certify that all the reasonable skill, care and atte 1tion to be expected of a qualified and competent
professional in this field has been exercised in d2signing the sustainable drainage system for the
below named development in accordance with CIRIA C753: The SuDS Manual 2015, the current
edition of Sewers for Scotland and Fife Council's - Design Criteria Guidance Note on Flooding and
Surface Water Management Plan Requirements.

A I T BB OB I o o i s e S b s i e T e et e v el i
Planning Application No. (completed by Fife Council Planning Service) .............coovvveeemevnnnnne

Roads Construction Consent No. (completed by Fife Council Planning Service) ...........ccccovnein
Proposed Roadside Retail Development, Kelty
T e R T e e B e e S

Name of Developer ... VVyeth Project Services

Mame and Address of Designers OrQamiSatioN. .. .......couiiimirrereeiirreirinsmsmensairrrisrssesnsnsnnsssns
Goodson Associates

53 Melville Street
Edinburgh

_ Euan Kerr
M ol DaslaNIaE, . i s s e e A R R R e b T T e L b
: e
Position Held. .. ___5*?_’_‘_'?5?'_‘_9_"_"9'? !

Drawing No's relative to this certificate
14681-GO0-ZZ-XX-DR-C-0500

(2 Minimum Qualification - Incorporated Engineer or equivalent from an appropriate Engineering Institution.



Appendix 2 - Sustainable Drainage Design — Independent Check Certificate

| certify that all the reasonable skill, care and atte 1tion to be expected of a qualified and competent
professional in this field has been exercised in the below named development with a view to
securing that:

1. It has been designed in accordance with CIRIA C753: The SuDS Manual 2015, Current Edition
of Sewers for Scotland, Fife Council — Design Critena Guidance Note on Flooding and Surface
Water Management Plan Requirements

2. It shall be accurately translated into construction drawings and schedules.

3. | hereby confirm that | hold professional inden nity insurance for £5 million pounds

ePlanning Reference No. . tb.c.

Planning Application No. (completed by Fife Council Planning Service) ...........occoiiiiiiiiiiciinens

Roads Construction Consent No. (completed by Fife Council Planning Service) ........................

Natw i Dusmispey...~ TR POREE FroBdaide el Development, Reny =~

N of Daveloner:..... Wyeth Project Services

Mame and Address of Checker's Organisation
Goodson Associates

Edinburgh
Name ofﬂheckerAndyMItChe"
Position HeldDirecmr

Signe

(2]  Minimum Qualification - Incorporated Engineer or equivalent from an appropriate Engineering Institution.



Appendix 5 - Confirmation of future maintenance of Sustainable Drainage Apparatus

| hereby confirm that the future maintenance of the Sustainable Drainage Apparatus as detailed

will be camried out in accardance with the attached maintenance schedule, by the undernoted

organisation.

it [ E Bl By e s Sttty bty iy RPN S SR SRS A

Name of Developer. M an Maciellan and TG Convenience StoresLtd

MName and address of mairtenance organisation (including contact telephone number and e-mail
address)

TElEpRONG: ....ccovrcrmsrinssssmrsensnrransses B ot e e e e e e e e

Details of sustainable drairage apparatus to be maintained:

_Gullies and Channel Drains ~~ Hydraulic Flow Control Mechanism
A O IR
JFitter Trench

POSHION HEld ... SO O B O ot ereetesseesassnsnssnes s s snatsessesenaeanreeanasseneannns

Name of Organisation..G00dSONS ASSOCIAES e s

o L O -



Appendix B - Full Planning Application Checklist

Provided
Point Description Y (Yes),
N (No), N/A
Refer to section
3.0 Flood Risk Assessment. 4 of DSP - Flood
risk bow
4.4.1 | Adrainage layoul. Y
442 | Confirmation of discharge rate. Y
4.43 | Calculations for any attenuation volume required. ¥
444 | Soakaway information (i.e. ground investigation, porosity test). Y
445 | Pre-development and post-development flow path diagrams. h
446 | Confiration of the SuDS treatment train. Y
447 | Assessment of the maximum groundwater level at the location of any Y
underground attenuation features is applicable.
NiA - no
448 | Written evidence of Scottish Water's approval of the surface water | connection into
drainage connection into their network at the rate agreed with Scottish | Scottish Water
system required.
Water.
449 | Confirmation of who will adopt and maintain the surface water network, y
including any SuDS as per Appendix 5.
4.4.10 | A maintenance schedule for all proposed SuDS, to include a detailed list of ¥
activities and timescales.
4.4.11 | Confirmation of Construction Status SuDS compliance. N/A
4.4.12 | Completed SuDE certification as per Appendices 1 and 2. '
(For single dwelling, onfy Appendix 1 is required)




