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Introduction

Waterco has been commissioned to undertake a Drainage Strategy in relation to a temporary
accommodation village at Blaen Cefn Caravan Park, Penrhyndeudraeth, Gwynedd, LL48 6NA. The
accommodation village is associated with the Eryri Visual Impact Provision (VIP) scheme which aims to reduce
the visual impact of National Grid’s overhead line across the Dwyryd Estuary by removing a section of
overhead line and replacing it with electricity cables buried in a tunnel underground.

The aim of the Drainage Strategy is to identify water management measures, including Sustainable Drainage
Systems (SuDS), to provide surface water runoff reduction and treatment. This report has been prepared in
accordance with the Welsh Government ‘Statutory standards for sustainable drainage systems — designing,
constructing, operating and maintaining surface water drainage systems’ (2018) — herein referred to as ‘the
Statutory Standards for SuDS'.

Existing Conditions

The site covers an area of approximately 1.1ha and is located at National Grid Reference (NGR): 262023
339713. A location plan and an aerial image are included in Appendix A.

Online mapping (including Google Maps / Google Streetview imagery, accessed May 2023) shows that the
site comprises land previously used for caravan pitches and an access track. The site is bordered by an
unnamed watercourse and Blaen Cefn Caravan Park to the north, an access road to Blaen Cefn Caravan Park
to the east, the A487 to the south and agricultural land to the west. Access to the site is currently provided
from the access road to Blaen Cefn Caravan Park to the east.

Local Topography

Topographic levels to metres Above Ordnance Datum (m AOD) have been derived from a 1m resolution
Natural Resources Wales (NRW) composite ‘Light Detecting and Ranging’ (LiDAR) Digital Terrain Model
(DTM). A review of LiDAR data shows that the site slopes from approximately 16.98m AOD in the south to
approximately 11.48m AOD in the west. The location of the proposed accommodation village generally slopes
from 13m AOD in the south to 12m AOD in the north. A LiDAR extract is included in Appendix B.

Ground Conditions

The British Geological Survey (BGS) online mapping (1:50,000 scale) indicates that the site is underlain by
superficial deposits of peat. The superficial deposits are identified as being underlain by the Dol-Cyn-Afon
Formation consisting of mudstone and siltstone.

The geological mapping is available at a scale of 1:50,000 and as such may not be accurate on a site-specific
basis.

The closest historical BGS borehole record (BGS reference: SH63NW24) is located approximately 175m north-
west of the site (NGR: 261639, 339635) and is included in Appendix C. The borehole record indicates that
shale is identified from ground level up to 84m below ground level (m.bgl). Groundwater was struck at
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12m.bgl, 15m.bgl, 27m.bgl, 41m.bgl and 53m.bgl.

According to NRW’s Aquifer Designation data, obtained from the BGS Geolndex online mapping [accessed
May 2023], the Dol-Cyn-Afon Formation is classified as a Secondary B Aquifer. Secondary B Aquifers are
‘predominantly lower permeability layers which may store and yield limited amounts of groundwater due to
localised features such as fissures, thin permeable horizons and weathering. These are generally the water-
bearing parts of the former non-aquifers’. There is no aquifer designation recorded for the superficial
deposits.

The NRW ‘Source Protection Zones’ data, obtained from the Welsh Government ‘Data Map Wales’ website
[accessed May 2023], indicates that the site is not located within a Groundwater Source Protection Zone.

Local Drainage

Public sewer records have been obtained from Welsh Water Dwr Cymru (DCWW) and are included in
Appendix D. The DCWW sewer records show that there are no public sewers within the vicinity of the site.
The nearest public sewer is a 150mm public foul sewer located in Pool Street approximately 370m west of
the location of the proposed accommodation units.

Development Proposals

The proposal is for temporary workers accommodation comprising of 100no. units with associated parking,
access road, landscaped areas and a general services building. A proposed development plan is included in
Appendix E.

The proposed development will introduce hardstanding areas in the form of buildings, car parking and access
roads. Hardstanding will comprise 8,510m? or 77.6% of the total site area. The access roads and car parking
will be formed from permeable stone surfacing, however, will be formally drained and as such are considered
as ‘hardstanding’ in this report.

Measurements have been taken from a PDF version of the ‘Proposed Sketch Site Plan’ and are approximate
only.

Planning Policy

The Anglesey and Gwynedd Joint Local Development Plan 2011-2026 (adopted July 2017) contains the
following policies relating to drainage:

‘STRATEGIC POLICY PS 5: SUSTAINABLE DEVELOPMENT

Development will be supported where it is demonstrated that they are consistent with the principles of
sustainable development. All proposals should:
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...8. Reduce the amount of water used and wasted; reducing the effect on water resources and quality;
managing flood risk and maximizing use of sustainable drainage schemes; and progressing the objectives of
the Western Wales River Basin Water Management Plan.

STRATEGIC POLICY PS 6: ALLEVIATING AND ADAPTING TO THE EFFECTS OF CLIMATE CHANGE

...8. Aim for the highest possible standard in terms of water efficiency and implement other measures to
withstand drought, maintain the flow of water and maintain or improve the quality of water, including using
sustainable drainage systems (in line with Policy PCYFF 6).

POLICY PCYFF 6: WATER CONSERVATION

Proposals should incorporate water conservation measures where practicable, including Sustainable Urban
Drainage Systems (SUDS). All proposals should implement flood minimisation or mitigation measures where
possible, to reduce surface water run-off and minimise its contribution to flood risk elsewhere.

Proposals greater than 1,000 m? or 10 dwellings should be accompanied by a Water Conservation Statement.

...6.2.17. The use of SUDS to manage waterflows are an important means of minimising flood risk by
increasing permeable surfaces in an area which allows water to seep into the ground, thus reducing the risk
of flooding. SUDS typically include swales, ponds, infiltration basins and porous surfaces and should be
considered in place of conventional drainage methods where practicable. It is important that SUDS are
incorporated into the design of a proposal at an early stage so that a range of techniques can be considered
in order to maximise efficiency.’

Consultation

A consultation request was submitted to the SAB (Sustainable Drainage Approval Body) in April 2021. In their
response (Appendix F) the SAB have stated that:

‘Due to the nature of the development, we are generally happy with the proposal. When the full application
comes in, we will require the following supporting documents:

e Drainage plan of the site, including the accommodation units.

e Modelling work showing what the surface water will do when under a series of storm events (1 year
event, 30 year event and 100 year event)

o We only require 30% for climate change
e Red line boundary plan

e Infiltration tests, done to BRE365 standards
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e Detailed drawings of the permeable paving, including details on the reservoir layer underneath.

e Something that shows us how you established greenfield run-off rates. (calculations, through a
website, on a modelling programme etc..)

*we may ask for additional information if we feel we need it, during the full application process.’

Surface Water Management

The site is not currently formally drained and is therefore considered to be 100% permeable. The proposed
development will introduce approximately 8,510m? of hardstanding in the form of buildings, car parking and
access roads.

The introduction of hardstanding area will result in an increase in surface water runoff rates and volumes. In
order to ensure the proposed development will not increase flood risk elsewhere, surface water discharge
from the site will be controlled.

The existing greenfield runoff rates have been estimated using the Revitalised Flood Hydrograph Model
(ReFH2) method. Rainfall data used within the ReFH2 runoff estimation has been derived from the FEH web
service. A summary of the greenfield runoff rates for a range of events is provided as Appendix G. The existing
1 in 1 year greenfield runoff rate for the 8,510m? developable area is 4.4 |/s. A discharge rate of 4.4 |/s is
therefore proposed for the site.
Discharge Method
Standard S1 of the Statutory Standards for SuDS sets out the following hierarchy of drainage options:
Priority Level 1: Surface water runoff is collected for use;
Priority Level 2: Surface water runoff is infiltrated to ground;
Priority Level 3: Surface water runoff is discharged to a surface water body;

Priority Level 4: Surface water runoff is discharged to a surface water sewer, highway drain, or

another drainage system;

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

Priority Level 1: Surface water runoff collected for use

In line with section G1.4 of the Statutory Standards for SuDS, rainwater harvesting is not proposed for this
site as:

1. There is no foreseeable need to harvest water at the site as DCWW water resources and drought
management plans do not identify potential stresses on mains water supplies.

2. The use of rainwater harvesting is not a viable/ cost-effective part of the solution for managing
surface water runoff on the site, taking account of the potential water supply benefits of such a

“‘atepco 15055-Drainage Strategy-03 4



Eryri VIP Tunnel — Temporary Accommodation Village, Blaen Cefn Drainage Strategy
Caravan Park

system.

With regards to the second point above, the costs associated with rainwater harvesting systems (unit costs,
installation costs, running costs and maintenance costs) outweigh the water saving costs, especially when
considering the temporary nature of the development. Furthermore, section G1.6 of the Statutory Standards
for SuDS states that; in most cases, rainwater harvesting alone will not be adequate to deal with the site
drainage and provision will be required for an overflow to a Level 2 or lower priority runoff destination. As
such, rainwater harvesting systems are not considered a cost-effective solution for managing surface water
and a lower priority runoff destination is required.

Priority Level 2: Surface water runoff is infiltrated to ground

As described above, the site is underlain by superficial deposits of Peat. As such, infiltration techniques are
unlikely to be suitable for the discharge of surface water runoff.

As per SAB requirements, infiltration tests should be undertaken in accordance with the BRE365 specification
to determine the suitability of infiltration techniques. Where infiltration techniques are feasible, permeable
surfaces will be used throughout and runoff from lodge roofs drained to the sub-grade material of the
permeable car park.

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

Where infiltration techniques are not feasible, a connection to watercourse is the next consideration. The
nearest watercourse is an unnamed watercourse which is located immediately north of the site. Discharge
by gravity to the unnamed watercourse, at a limited discharge rate of 4.4 |/s, appears to be feasible. LIDAR
data identifies the watercourse at approximately 10.5m AOD and 1.5m below site levels.

Based on the site layout and topography, discharge to the watercourse will be split. A discharge rate of 3.4
I/s will be applied to the developable area in the east (7,058m?) encompassing the car park, accommodation
units and ancillary units. A discharge rate of 1 |/s will be applied to the access road in the western extent of
the site (1,452m?). The discharge rate of 3.4 I/s may need to be further split with a separate outfall provided
either side of the public water main which crosses the site.

Attenuation Storage & Sustainable Drainage Systems

In order to achieve a limited discharge rate, attenuation storage will be required. Attenuation storage
estimates have been provided using MicroDrainage software and are included in Appendix H.

Attenuation storage will be provided in the form of the sub-grade material of porous surfaced access roads
and car parking. Runoff from buildings will drain to the sub-grade of the porous surfaced car park.

Western Extent (Permeable Access Road)

Based on a discharge rate of 1 |/s, an estimated storage volume of 147m3 will be required to accommodate
the 1 in 100 year plus 30% Climate Change (CC) event. The storage estimate is based on an impermeable
drainage area of 1,452m?, a design head of 1m and hydro-brake flow control.

Based on a proposed sub-grade area of 856m? (the sub-grade storage will be provided in the lower northern
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extent of the access road and excludes the steeply sloping south-western extent) and a void ratio of 30%
(applicable to stone aggregate), a sub-grade depth of 575mm will be sufficient to provide the 147m3 of
storage required to accommodate the 1 in 100 year plus 30% CC event.

Eastern Extent (Car Park and Buildings)

Based on a discharge rate of 3.4 |/s, an estimated storage volume of 811m?3 will be required to accommodate
the 1 in 100 year plus 30% CC event. The storage estimate is based on an impermeable drainage area of
7,058m?2, a design head of 1m and hydro-brake flow control.

Based on a proposed sub-grade area of 4,968m? (excludes sub-grade within the porous surfacing in the
easement of the existing water main) and a void ratio of 30% (applicable to stone aggregate), a sub-grade
depth of 545mm will be sufficient to provide the 811m? of storage required to accommodate the 1 in 100
year plus 30% CC event.

A Concept Drainage Sketch is included in Appendix |. The proposed surface water drainage system will ensure
no increase in runoff over the lifetime of the development.

Exceedance Event

Storage will be provided for the 1 in 100 year plus 30% CC event. Storm events in excess of the 1 in 100 year
plus 30% CC event should be permitted to produce temporary shallow depth flooding within the car park,
access road and landscaped areas. Finished floor levels should be set above surrounding ground levels
ensuring exceedance flooding will not affect the buildings.

Surface Water Treatment

In accordance with the CIRIA C753 publication ‘The SuDS Manual’ (2015), residential roofs (applicable to the
cabins) have a ‘very low’ pollution hazard level, with low traffic roads and residential car parking classified as
having a ‘low’ pollution hazard level. Table 1 shows the pollution hazard indices for each land use.

Table 1 — Pollution Hazard Indices

Pollution Hazard Total Suspended Hvdrocarbons
Level Solids (TSS) v
Residential Roofs Very Low 0.2 0.2 0.05
Low Traffic Roads Low 0.5 0.4 0.4

Table extract taken from the CIRIA C753 publication ‘The SuDS Manual’ — Table 26.2
* Indices values range from 0-1.

Car parks and roads will be formed from permeable surfacing with runoff from roofs directed to the
permeable surfacing. Table 2 demonstrates that permeable surfaces will provide sufficient treatment.
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Table 2 — SuDS Mitigation Indices

Mitigation Indices

Total Suspended Solids

Type of SuDS (TSS)

Metals Hydrocarbons

Permeable Surfacing . 0.6

Table extract taken from the CIRIA C753 publication ‘The SuDS Manual’ — Table 26.3

Maintenance

Maintenance of the drainage system including the permeable surfacing will be the responsibility of the site
owner. A maintenance schedule for permeable surfacing is included in Appendix J.

Foul Drainage

There are no readily accessible public sewers within the immediate vicinity of the site. The nearest public
sewer is a 150mm public foul sewer located in Pool Street approximately 370m west of the location of the
accommodation units. Given the distance to the nearest public sewer, a new package treatment plant will be
required to serve the development. 2no. Biodisc treatment plants (or similar) would be a suitable option and
would provide sufficient treatment for domestic foul flows. The package treatment plant(s) should be placed
a minimum of 10m from watercourses and any buildings.

Treated effluent could be discharged to the unnamed watercourse located immediately north of the site.
Discharge to the watercourse from the package treatment plant(s) will require discharge consent from NRW.
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Conclusions

The proposed development is for temporary workers accommodation comprising of 100no. units with
associated parking, access road, landscaped areas and a general services building.

The proposed development will introduce impermeable drainage area in the form of buildings, car parking
and the access road. This will result in an increase in surface water runoff. In order to ensure the increase in
surface water runoff will not increase flood risk elsewhere, flow control will be used and attenuation provided
on site to accommodate storm events up to and including the 1 in 100 year plus 30% climate change event.

Infiltration techniques are not considered feasible due to the impermeable nature of the underlying peat.
However, evidence to discount infiltration techniques in the form of BRE 365 infiltration testing will be
required to support the full SAB application.

Where infiltration is not feasible, surface water runoff will discharge to the unnamed watercourse at the
northern boundary of the site at the 1 in 1 year greenfield runoff rate of 4.4 I/s. The discharge rate will be
split with 1 I/s applied for the access road in the west and 3 I/s applied for development in the east
(comprising the car park, staff accommodation and ancillary buildings). Attenuation storage will be provided
within the sub-grade of the permeable surfaced access road and car park.

There are no readily accessible public sewers within the immediate vicinity of the site. Therefore, a new
package treatment plant will be required to serve the development. 2no. Biodisc treatment plants (or similar)
would be a suitable option and would provide sufficient treatment for domestic foul flows. The package
treatment plant(s) should be placed minimum of 10m from watercourses and any buildings. Treated effluent
could be discharged to the unnamed watercourse located immediately north of the site.

A Concept Designer’s Risk Assessment (cDRA) has been prepared to inform future designers of any identified
hazards associated with the scheme. The cDRA has been included in Appendix K.

Recommendations

1. Submit this Drainage Strategy to the Planning Authority in support of the Planning Application.
2. Undertake BRE 365 infiltration testing to determine the suitability of infiltration techniques.

3. Verify the attenuation volumes included in this report when undertaking detailed drainage design.
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Appendix A Location Plan and Aerial Image
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Appendix B LiDAR Extract
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Appendix C  Historical BGS Borehole Record
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AppendixD DCWW Sewer Plan
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main, service pipe, sewer, lateral drain or disposal main and any associated apparatus laid before 1 September 1989, or, if
they do, the particulars thereof including their position underground may not be accurate. It must be understood that the
furnishing of this information is entirely without prejudice to the provision of the New Roads and Street Works Act 1991 and
the Company'’s right to be compensated for any damage to its apparatus.

Service pipes are not generally shown but their presence should be anticipated.

EXACT LOCATIONS OF ALL APPARATUS TO BE DETERMINED ON SITE.

Reproduced by permission of the Ordnance Survey on behalf of
HMSO. © Crown copyright and database right 2017.
All rights reserved .
Ordnance Survey Licence number 100019534

Map Ref: 262018,339712
Map scale: 1:1000

Printed by:
Printed on:

Stephen Burton
19 Apr 2023
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Megan Williams

From: Corff Cymeradwyo SDC <CorffCymeradwyoSDC@gwynedd.llyw.cymru>
Sent: 13 April 2023 09:30

To: Megan Williams

Subject: RE: 15055 - SAB request

Bore da,

We have reviewed the pre-application, that was submitted on the 05/04/2023, for the site located at Blaen Cefn
Leisure Park, Penrhyndeudraeth, Gwynedd.

Due to the nature of the development, we are generally happy with the proposal. When the full application comes
in, we will require the following supporting documents:
e Drainage plan of the site, including the accommodation units.
e Modelling work showing what the surface water will do when under a series of storm events (1 year event,
30 year event and 100 year event)
o We only require 30% for climate change
e Red line boundary plan
e Infiltration tests, done to BRE365 standards
e Detailed drawings of the permeable paving, including details on the reservoir layer underneath.
e Something that shows us how you established greenfield run-off rates. (calculations, through a website, on a
modelling programme etc..)

*we may ask for additional information if we feel we need it, during the full application process.
Thank you

Dan Hughes
Uwch Beirianedd Draeinio- Systemau Draenio Cynaliadwy (SDC) /
Sustainable Drainage Systems (SuDS) — Senior Drainage Engineer

B 1YGC

Swyddfa Penrallt, Ffordd Pafiliwn, Caernarfon, Gwynedd. LL55 1BN
Ffon/ Phone : 01286 679 355
Gwefan SDC Cyngor Gwynedd | Gwynedd Council SuDS Website | Gwefan YGC | YGC Website

&5 Ystyriwch yr amgylchedd cyn argraffu / Please consider the environment before printing

?w Ysgrifennwch ataf yn Gymraeg neu Saesneg
W  Please write to me in Welsh or English

From: Megan Williams <megan.williams@waterco.co.uk>

Sent: 05 April 2023 16:56

To: Corff Cymeradwyo SDC <CorffCymeradwyoSDC@gwynedd.llyw.cymru>
Subject: 15055 - SAB request

Rhybudd / Caution: Mae’r neges hon yn tarddu o du allan i’'r sefydliad. Cymerwch bwyll wrth glicio unrhyw
ddolen neu atodiad. This message originated outside your organisation. Exercise caution when clicking links or
opening attachments.

Blaen Cefn Leisure Park, Penrhyndeudraeth, Gwynedd, LL48 6NA.

1



Dear Sir/Madam,

We are currently preparing a Drainage Strategy for the site at the above address. Please find attached the SAB pre-
application form for review. | have also attached the proposed development plan as supporting information.

The proposal is for temporary workers accommodation, comprising of 100no. units with associated parking and
access road, landscaped areas, canteen, first-aid and laundry building for the workers.

Given the impermeable nature of the underlying Peat, it is unlikely that infiltration techniques will be suitable for
the site. Infiltration tests will be undertaken in accordance with the BRE365 specification to determine the feasibility
of infiltration drainage techniques. Where infiltration is not possible, discharge to the unnamed watercourse
immediately north of the site is proposed. Discharge will be restricted to the 1 in 1 year greenfield runoff rate.

Please could you advise on the required climate change allowance to be applied to attenuation storage (i.e
20%/30%/40%).

We look forward to receipt of the pre-app comments.
If you have any questions or require any further information, please do not hesitate to contact me.

Kind regards
Megan Williams Bsc (Hons)
Environmental Consultant

. 01244668122
¥ megan.williams@waterco.co.uk

We’'re recruiting! For more information, please take a look at our website. LJ E ﬁ

Waterco

Assessment, Modelling, Design Main Office: 01824 702220

For email confidentiality, limitations and company details please see our disclaimer webpage. Registered in Wales under company no.
3577754. Waterco Ltd, Eden Court, Ruthin LL15 1NJ. Please click for our GDPR policy.

b% Please consider the environment before printing this email.

Gwiriwyd yr e-bost hwn gan Libraesva ESG ar rhan Cyngor Gwynedd

This message has been checked by Libraesva ESG on behalf of Gwynedd Council
Marcio fel sbam / Mark it as spam
Gwahardd y anfonwr / Blacklist sender

Mae'r e-bost hwn ac unrhyw atodiad iddo yn gyfrinachol ac fe'i bwriedir ar gyfer y sawl a enwir arno yn unig. Gall
gynnwys gwybodaeth freintiedig. Os yw wedi eich cyrraedd trwy gamgymeriad ni ellwch ei gopio, ei ddosbarthu na'i
ddangos i unrhyw un arall a dylech gysylltu a'r anfonwr ar unwaith.

Mae unrhyw gynnwys nad yw'n ymwneud a busnes swyddogol y corff sy'n anfon yr e-bost yn bersonol i'r awdur.

Gall cynnwys yr e-bost hwn gael ei ddatgelu yn unol & gofynion deddfwriaeth mewn perthynas a prosesu a rheoli
data, sydd yn cynnwys y GDPR, Deddf Diogelu Data 2018 a Deddf Rhyddid Gwybodaeth 2000.



This email and any attachments are confidential and intended for the named recipient only. The content may
contain privileged information. If it has reached you by mistake, you should not copy, distribute or show the content
to anyone but should contact the sender at once.

Any content that is not pertinent to the official business of the organisation is personal to the author.

The contents of this email may be disclosed in accordance with the requirements of data processing and
management legislation, which include the GDPR, the Data Protection Act 2018 and the Freedom of Information Act
2000.

Arbedwch bapur, ynni ac arian - Peidiwch argraffu'r neges yma oni bai ei bod yn hollol angenrheidiol.
Save paper, energy and money - Do not print this message unless it is absolutely necessary.
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15055 - Snowdonia VIP Tunnel — Temporary ReFH2 Runoff Rates
Accommodation Village

DOCUMENT VERIFICATION RECORD

Project: 15055 - Eryri VIP Tunnel — Temporary Accommodation Village
Client: HOCHTIEF (UK) Construction Ltd

Report Title: 15055-Drainage Strategy-03

Date: 16/05/2023

DOCUMENT REVIEW & APPROVAL

Author: Megan Williams BSc (Hons)
Checker: Aled Williams BSc (Hons) MCIWEM C.WEM
Approver: Nigel Jones BEng CEng MICE

ReFH2 RUNOFF RATES*

Return Period (Years) As-rural Peak Flow (l/s)
1 4.4306
2 4.9117
5 6.6746
10 8.2290
30 11.6952
50 13.8549
75 15.7659

100 17.2021
200 20.9406
1000 30.8783

*Runoff Rates printed from the ReFH Flood Modelling software package

“.atepco G - Runoff rates
Form Ref: F-131-B-ReFH
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Waterco Ltd

Page 1

Eden Court
Lon Parcwr Business Park

15055 - Eryri VIP Tunnel
Temporary Accommodation

Denbighshire LL15 1INJ Attenuation Storage (east)
Date 16/05/2023 Designed by MW
File Checked by AW

XP Solutions

Source Control 2020.1.3

Summary of Results for 100 year Return Period (+30%)
Storm Max Max Max Max Status
Event Level Depth Control Volume

(m) (m) (1/s) (m?)
15 min Summer 9.281 0.281 3.4 228.5 0O K
30 min Summer 9.403 0.403 3.4 327.4 0O K
60 min Summer 9.551 0.551 3.4 447.5 0O K
120 min Summer 9.657 0.657 3.4 533.7 0O K
180 min Summer 9.720 0.720 3.4 584.3 Flood Risk
240 min Summer 9.764 0.764 3.4 620.0 Flood Risk
360 min Summer 9.825 0.825 3.4 669.7 Flood Risk
480 min Summer 9.867 0.867 3.4 703.7 Flood Risk
600 min Summer 9.897 0.897 3.4 728.5 Flood Risk
720 min Summer 9.920 0.920 3.4 747.4 Flood Risk
960 min Summer 9.953 0.953 3.4 773.6 Flood Risk
1440 min Summer 9.981 0.981 3.4 796.5 Flood Risk
2160 min Summer 9.990 0.990 3.4 803.7 Flood Risk
2880 min Summer 9.993 0.993 3.4 805.9 Flood Risk
4320 min Summer 9.987 0.987 3.4 801.7 Flood Risk
5760 min Summer 9.978 0.978 3.4 794.2 Flood Risk
7200 min Summer 9.968 0.968 3.4 785.6 Flood Risk
8640 min Summer 9.956 0.956 3.4 776.6 Flood Risk
10080 min Summer 9.945 0.945 3.4 767.5 Flood Risk
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m3) (m?)
15 min Summer 130.640 0.0 206.6 16
30 min Summer 93.958 0.0 273.4 31
60 min Summer 64.645 0.0 439.7 62
120 min Summer 39.021 0.0 513.6 122
180 min Summer 28.825 0.0 534.1 182
240 min Summer 23.211 0.0 532.4 242
360 min Summer 17.101 0.0 524 .4 362
480 min Summer 13.774 0.0 517.3 482
600 min Summer 11.653 0.0 511.8 602
720 min Summer 10.170 0.0 507.7 720
960 min Summer 8.217 0.0 502.4 960
1440 min Summer 6.091 0.0 502.6 1440
2160 min Summer 4.547 0.0 1037.3 1884
2880 min Summer 3.711 0.0 1011.7 2280
4320 min Summer 2.800 0.0 953.9 3072
5760 min Summer 2.306 0.0 1559.1 3920
7200 min Summer 1.992 0.0 1679.1 4760
8640 min Summer 1.773 0.0 1776.0 5616
10080 min Summer 1.610 0.0 1751.9 6456

©1982-2020 Innovyze




Waterco Ltd

Page 2

Eden Court
Lon Parcwr Business Park

15055 - Eryri VIP Tunnel
Temporary Accommodation

Denbighshire LL15 1INJ Attenuation Storage (east)
Date 16/05/2023 Designed by MW
File Checked by AW

XP Solutions

Source Control 2020.1.3

Summary of Results for 100 year Return Period (+30%)
Storm Max Max Max Max Status
Event Level Depth Control Volume

(m) (m) (1/s) (m?)
15 min Winter 9.281 0.281 3.4 228.5 0O K
30 min Winter 9.403 0.403 3.4 327.3 0 K
60 min Winter 9.551 0.551 3.4 447.4 0O K
120 min Winter 9.657 0.657 3.4 533.5 0O K
180 min Winter 9.720 0.720 3.4 584.2 Flood Risk
240 min Winter 9.764 0.764 3.4 620.0 Flood Risk
360 min Winter 9.825 0.825 3.4 670.0 Flood Risk
480 min Winter 9.867 0.867 3.4 704.4 Flood Risk
600 min Winter 9.899 0.899 3.4 729.7 Flood Risk
720 min Winter 9.923 0.923 3.4 749.1 Flood Risk
960 min Winter 9.956 0.956 3.4 776.5 Flood Risk
1440 min Winter 9.988 0.988 3.4 802.3 Flood Risk
2160 min Winter 9.999 0.999 3.4 811.3 Flood Risk
2880 min Winter 9.993 0.993 3.4 806.6 Flood Risk
4320 min Winter 9.977 0.977 3.4 793.2 Flood Risk
5760 min Winter 9.950 0.950 3.4 771.1 Flood Risk
7200 min Winter 9.919 0.919 3.4 746.5 Flood Risk
8640 min Winter 9.888 0.888 3.4 720.9 Flood Risk
10080 min Winter 9.856 0.856 3.4 695.1 Flood Risk
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m3) (m?)
15 min Winter 130.640 0.0 206.6 16
30 min Winter 93.958 0.0 273.4 31
60 min Winter 64.645 0.0 439.7 62
120 min Winter 39.021 0.0 513.7 120
180 min Winter 28.825 0.0 534.3 180
240 min Winter 23.211 0.0 532.7 240
360 min Winter 17.101 0.0 524.6 356
480 min Winter 13.774 0.0 517.4 474
600 min Winter 11.653 0.0 511.8 590
720 min Winter 10.170 0.0 507.5 706
960 min Winter 8.217 0.0 502.1 940
1440 min Winter 6.091 0.0 502.0 1384
2160 min Winter 4.547 0.0 1036.6 2032
2880 min Winter 3.711 0.0 1011.5 2336
4320 min Winter 2.800 0.0 956.7 3244
5760 min Winter 2.306 0.0 1559.2 4208
7200 min Winter 1.992 0.0 1679.5 5120
8640 min Winter 1.773 0.0 1779.3 6048
10080 min Winter 1.610 0.0 1774 .6 6960
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Waterco Ltd

Eden Court 15055 - Eryri VIP Tunnel

Lon Parcwr Business Park Temporary Accommodation »
Denbighshire LL15 1INJ Attenuation Storage (east) ‘
Date 16/05/2023 Designed by MW

File Checked by AW

XP Solutions Source Control 2020.1.3

Rainfall Details

Rainfall Model

Return Period (years)

FEH Rainfall Version
Site Location GB 262023 339713 SH 62023

Data Type

Summer Storms

Winter Storms

Cv (Summer)

Cv (Winter)

Shortest Storm (mins)

Longest Storm (mins)

o

Climate Change %

Time Area Diagram

Total Area (ha) 0.706

Time (mins) Area
From: To: (ha)

0 1 0.706

FEH
100
2013
39713
Point
Yes
Yes
1.000
1.000
15
10080
+30
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Waterco Ltd Page 4
Eden Court 15055 - Eryri VIP Tunnel

Lon Parcwr Business Park Temporary Accommodation

Denbighshire LL15 1INJ Attenuation Storage (east)

Date 16/05/2023 Designed by MW

File Checked by AW

XP Solutions Source Control 2020.1.3

Model Details

Storage is Online Cover Level

(m)

Tank or Pond Structure

Invert Level (m) 9.000

10.

000

Depth (m) Area (m?) |Depth (m) Area (m?)

0.000 812.0 1.000

812.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0088-3400-1000-3400

Design Head (m)
Design Flow (1/s)
Flush-Flo™

1.000
3.4
Calculated

Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 88
Invert Level (m) 8.995
Minimum Outlet Pipe Diameter (mm) 100
Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1l/s)
Design Point (Calculated) 1.000 3.4
Flush-Flo™ 0.297 3.4
Kick-Flo® 0.624 2.7
Mean Flow over Head Range - 3.0

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

calculations will be invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1l/s)
0.100 2.7 1.600 4.2
0.200 3.3 1.800 4.5
0.300 3.4 2.000 4.7
0.400 3.3 2.200 4.9
0.500 3.2 2.400 5.1
0.600 2.9 2.600 5.3
0.800 3.1 3.000 5.7
1.000 3.4 3.500 6.1
1.200 3.7 4.000 6.5
1.400 4.0 4.500 6.9

Depth

O W 00 W ~J J o o U Ul

.000 7.2
.500 7.5
.000 7.8
.500 8.2
.000 8.4
.500 8.7
.000 9.0
.500 9.3
.000 9.5
.500 9.8

(m) Flow (1/s)

©1982-2020 Innovyze




Waterco Ltd Page 5
Eden Court 15055 - Eryri VIP Tunnel
Lon Parcwr Business Park Temporary Accommodation
Denbighshire LL15 1INJ Attenuation Storage (east) ‘Y
Date 16/05/2023 Designed by MW
File Checked by AW
XP Solutions Source Control 2020.1.3
Event: 1440 min Winter
T
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S0
B0
T
00
T st
£ a004
z
= 300
200
0 } } } } } t t 1 t i
i} 288 Y BE4 a2 1440 728 2018 2304 2352 288D
Time {mins)
05T
08T
0.7
= 0&T
= o5t
"
R
03T
02T
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Waterco Ltd

Page 6

Eden Court
Lon Parcwr Business Park
Denbighshire LL15 1INJ

15055 - Eryri VIP Tunnel
Temporary Accommodation
Attenuation Storage (east) ‘Y

Date 16/05/2023
File

Designed by MW
Checked by AW

XP Solutions

Source Control 2020.1.3

Fleser (145]

Event: 2160 min Winter

N, o,

| nifbore

Widurme [m™)
&
1

T T 1 T T T i
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Eden Court
Lon Parcwr Business Park

15055 - Eryri VIP Tunnel
Temporary Accommodation

Denbighshire LL15 1INJ Attenuation Storage (west)
Date 16/05/2023 Designed by MW
File Checked by AW

XP Solutions

Source Control 2020.1.3

Summary of Results for 100 year Return Period (+30%)
Storm Max Max Max Max Status
Event Level Depth Control Volume

(m) (m) (1/s) (m?)
15 min Summer 9.318 0.318 0.8 46.8 0O K
30 min Summer 9.456 0.456 0.8 67.0 0O K
60 min Summer 9.621 0.621 0.8 91.3 0O K
120 min Summer 9.735 0.735 0.9 108.1 Flood Risk
180 min Summer 9.800 0.800 0.9 117.6 Flood Risk
240 min Summer 9.844 0.844 0.9 124.0 Flood Risk
360 min Summer 9.901 0.901 1.0 132.4 Flood Risk
480 min Summer 9.937 0.937 1.0 137.7 Flood Risk
600 min Summer 9.960 0.960 1.0 141.1 Flood Risk
720 min Summer 9.975 0.975 1.0 143.3 Flood Risk
960 min Summer 9.989 0.989 1.0 145.3 Flood Risk
1440 min Summer 9.989 0.989 1.0 145.3 Flood Risk
2160 min Summer 9.983 0.983 1.0 144.5 Flood Risk
2880 min Summer 9.973 0.973 1.0 143.1 Flood Risk
4320 min Summer 9.948 0.948 1.0 139.3 Flood Risk
5760 min Summer 9.922 0.922 1.0 135.5 Flood Risk
7200 min Summer 9.896 0.896 1.0 131.7 Flood Risk
8640 min Summer 9.870 0.870 0.9 127.9 Flood Risk
10080 min Summer 9.846 0.846 0.9 124.3 Flood Risk
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m3) (m?)
15 min Summer 130.640 0.0 46.5 16
30 min Summer 93.958 0.0 63.7 31
60 min Summer 64.645 0.0 93.5 62
120 min Summer 39.021 0.0 112.4 122
180 min Summer 28.825 0.0 123.7 182
240 min Summer 23.211 0.0 131.4 242
360 min Summer 17.101 0.0 137.8 362
480 min Summer 13.774 0.0 139.1 480
600 min Summer 11.653 0.0 139.6 600
720 min Summer 10.170 0.0 139.9 720
960 min Summer 8.217 0.0 140.4 960
1440 min Summer 6.091 0.0 142.2 1224
2160 min Summer 4.547 0.0 237.1 1604
2880 min Summer 3.711 0.0 256.7 2016
4320 min Summer 2.800 0.0 254.6 2856
5760 min Summer 2.306 0.0 320.9 3688
7200 min Summer 1.992 0.0 346.5 4536
8640 min Summer 1.773 0.0 370.1 5360
10080 min Summer 1.610 0.0 392.2 6152
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Eden Court
Lon Parcwr Business Park

15055 - Eryri VIP Tunnel
Temporary Accommodation

Denbighshire LL15 1INJ Attenuation Storage (west)
Date 16/05/2023 Designed by MW
File Checked by AW

XP Solutions

Source Control 2020.1.3

Summary of Results for 100 year Return Period (+30%)
Storm Max Max Max Max Status
Event Level Depth Control Volume

(m) (m) (1/s) (m?)
15 min Winter 9.318 0.318 0.8 46.8 0O K
30 min Winter 9.456 0.456 0.8 67.0 0O K
60 min Winter 9.621 0.621 0.8 91.3 0 K
120 min Winter 9.736 0.736 0.9 108.2 Flood Risk
180 min Winter 9.801 0.801 0.9 117.7 Flood Risk
240 min Winter 9.845 0.845 0.9 124.3 Flood Risk
360 min Winter 9.904 0.904 1.0 132.9 Flood Risk
480 min Winter 9.941 0.941 1.0 138.3 Flood Risk
600 min Winter 9.965 0.965 1.0 141.9 Flood Risk
720 min Winter 9.982 0.982 1.0 144.4 Flood Risk
960 min Winter 10.000 1.000 1.0 147.0 Flood Risk
1440 min Winter 10.000 1.000 1.0 146.9 Flood Risk
2160 min Winter 9.986 0.986 1.0 144.9 Flood Risk
2880 min Winter 9.967 0.967 1.0 142.1 Flood Risk
4320 min Winter 9.916 0.916 1.0 134.6 Flood Risk
5760 min Winter 9.862 0.862 0.9 126.7 Flood Risk
7200 min Winter 9.810 0.810 0.9 119.1 Flood Risk
8640 min Winter 9.761 0.761 0.9 111.8 Flood Risk
10080 min Winter 9.714 0.714 0.9 105.0 Flood Risk
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m3) (m?)
15 min Winter 130.640 0.0 46.5 16
30 min Winter 93.958 0.0 63.7 31
60 min Winter 64.645 0.0 93.5 62
120 min Winter 39.021 0.0 112.4 120
180 min Winter 28.825 0.0 123.7 180
240 min Winter 23.211 0.0 131.3 238
360 min Winter 17.101 0.0 137.6 356
480 min Winter 13.774 0.0 138.8 472
600 min Winter 11.653 0.0 139.3 584
720 min Winter 10.170 0.0 139.5 700
960 min Winter 8.217 0.0 140.0 922
1440 min Winter 6.091 0.0 141.7 1340
2160 min Winter 4.547 0.0 237.0 1668
2880 min Winter 3.711 0.0 256.7 2136
4320 min Winter 2.800 0.0 255.0 3068
5760 min Winter 2.306 0.0 320.9 3976
7200 min Winter 1.992 0.0 346.5 4832
8640 min Winter 1.773 0.0 370.1 5704
10080 min Winter 1.610 0.0 392.2 6560
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Eden Court 15055 - Eryri VIP Tunnel

Lon Parcwr Business Park Temporary Accommodation »
Denbighshire LL15 1INJ Attenuation Storage (west) ‘
Date 16/05/2023 Designed by MW

File Checked by AW

XP Solutions Source Control 2020.1.3

Rainfall Details

Rainfall Model

Return Period (years)

FEH Rainfall Version
Site Location GB 262023 339713 SH 62023

Data Type

Summer Storms

Winter Storms

Cv (Summer)

Cv (Winter)

Shortest Storm (mins)

Longest Storm (mins)

o

Climate Change %

Time Area Diagram

Total Area (ha) 0.145

Time (mins) Area
From: To: (ha)

0 1 0.145

FEH
100
2013
39713
Point
Yes
Yes
1.000
1.000
15
10080
+30
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Eden Court 15055 - Eryri VIP Tunnel

Lon Parcwr Business Park Temporary Accommodation

Denbighshire LL15 1INJ Attenuation Storage (west)

Date 16/05/2023 Designed by MW

File Checked by AW

XP Solutions Source Control 2020.1.3

Model Details

Storage is Online Cover Level

(m)

Tank or Pond Structure

Invert Level (m) 9.000

10.000

Depth (m) Area (m?) |Depth (m) Area (m?)

0.000 147.0 1.000

147.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0047-1000-1000-1000

Design Head (m)
Design Flow (1/s)
Flush-Flo™

1.000
1.0
Calculated

Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 47
Invert Level (m) 8.995
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1l/s)
Design Point (Calculated) 1.000 1.0
Flush-Flo™ 0.205 0.8
Kick-Flo® 0.415 0.7
Mean Flow over Head Range - 0.8

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

calculations will be invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1l/s)
0.100 0.8 1.600 1.2
0.200 0.8 1.800 1.3
0.300 0.8 2.000 1.4
0.400 0.7 2.200 1.4
0.500 0.7 2.400 1.5
0.600 0.8 2.600 1.5
0.800 0.9 3.000 1.6
1.000 1.0 3.500 1.8
1.200 1.1 4.000 1.9
1.400 1.2 4.500 2.0

Depth

O W 00 W ~J J o o U Ul

.000
.500
.000
.500
.000
.500
.000
.500
.000
.500

(m) Flow (1/s)
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Eryri VIP Tunnel — Temporary Accommodation Village, Blaen Cefn Drainage Strategy
Caravan Park

Appendix | Concept Drainage Sketch
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Proposed discharge to the
unnamed watercourse
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L \ —] or approvals. Its validity and use must therefore be
Hydrobrake limiting flows \ | limited to discussion and information purposes only.
2) Unless otherwise noted the risks associated with

{ 3) All dimensions in millimetres and all levels in metres

'1 4) This drawing is an ammendment of the 'Proposed
%] Sketch Site Plan’ by 'DEWIS ARCHITECTURE'. This

X for detailed design.

: permebale paving

Subgrade area of 4968m2 with a
depth of 545mm and a void ratio of

this proposal are not considered to be extra ordinary
and within the remit of an experienced and competent
contractor.

above ordnance datum unless shown otherwise.

drawing provides a concept only and is not intended
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== Eastern Drainage Catchment
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=== Surface Water Drain

==) Proposed overland flow direction
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sufficient to accommodate the 1 in
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Eryri VIP Tunnel — Temporary Accommodation Village, Blaen Cefn Drainage Strategy
Caravan Park

AppendixJ  Maintenance Schedule
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“‘Eter‘{:'@ SuDS Maintenance Schedule

Operation and Maintenance Requirements for Permeable Paving

Maintenance
Schedule

Required Action Typical Frequency

Once a year, after autumn leaf fall, or reduced
frequency as required, based on site-specific

. . . observations of clogging or manufacturer’s
Regular Brushing and vacuuming (standard cosmetic . . .
] recommendations — pay particular attention to areas
maintenance sweep over whole surface) .
where water runs onto pervious surface from
adjacent impermeable areas as this area is most

likely to collect the most sediment

Stabilise and move contributing and adjacent .
As required
areas

Occasional
. Removal of weeds or management using .
maintenance . . . As required — once per year on less
glyphospate applied directly into the weeds
. . frequently used pavements
by an applicator rather than spraying

Remediate any landscaping which, through
vegetation maintenance or soil slip, has been

. . As required
raised to within
Remedial 50mm of the level or the paving
actions
o Every 10 to 15 years or as required (if infiltration
Rehabilitation of surface and upper . o
] ) performance is reduced due to significant
substructure by remedial sweeping .
clogging)
Inspect for evidence of poor operation and / o .
. . . Three-monthly, 48hr after large storms in first six
or weed growth —if required, take remedial
. months
action
Monitoring Inspect silt accumulation rates and establish A "
nnua
appropriate brushing frequencies Y
Monitor inspection chambers Annually

Ref. Table 20.15, CIRIA C753 ‘The SuDS Manual’

The maintenance requirements detailed above are to be undertaken by the site owner.

Name

Position

Date

Signed on behalf of the site owner

File Ref: Permeable Paving -SuDS Maintenance_75BDA9
Page 1 of 1
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Appendix K Concept Designers Risk Assessment (cDRA)
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Waterco CONCEPT DESIGNER'S RISK ASSESSMENT

Project: Eryri VIP Tunnel- Temporary Accommodation Village Project No: 15055
Report Reference: Drainage Strategy

Prepared by: Megan Williams Date: 18/04/2023

Checked by: Aled Williams Date: 21/04/2023

Reviewed by: Nigel Jones Date: 21/04/2023

Requirement:

The Construction (Designh and Management) Regulations 2015 (CDM 2015) place an obligation on the Designer to take all reasonable steps to provide, with the design, sufficient information
about the design, construction or maintenance of the structure, to adequately assist the client, other designers and contractors to comply with their duties under CDM. The Designer has
undertaken this assessment to identify any extra-ordinary risks, or those that would not be expected on this particular project by an experienced and competent Contractor. The aim is to avoid

needless paperwork and bureaucracy and ensure the assessment is project specific, relevant and proportionate to the risk.

DRA Summary
Each of the following risk areas has been considered using the question below. Is a risk present which is considered to be extra-ordinary or unexpected in this instance?

If YES - A detailed risk assessment is required at design stage
If UNKNOWN - Insufficient information has been provided at concept design stage and the risks are unknown. Further consideration must be given at design stage(s)
If NO - No further action is required.

. NKNOWN
Hazard Ref. Risk Areas VES, U © Comments
or NO

1 Ground Conditions Unknown Potential for peat
2 Hazardous Environment Unknown To be confirmed at detail design stage
3 Existing Working Environment Unknown To be confirmed at detail design stage
4 Existing Services Unknown To be confirmed at detail design stage
5 Proximity to Other Structure(s) Unknown Blaen Cefn Caravan Park adjacent
6 Near Waterbody / flood risk Yes Unnamed watercourse immediately north of the site
7 Proximity to Other Activities Unknown Blaen Cefn Caravan Park adjacent
8 Sequence of Construction Unknown To be confirmed at detail design stage
9 Access Unknown To be confirmed at detail design stage
10 Interfaces Unknown To be confirmed at detail design stage
11 Confined Space Working Unknown To be confirmed at detail design stage
12 Maintenance Considerations Unknown To be confirmed at detail design stage
13 Working at Height Unknown To be confirmed at detail design stage
14 Steep Slopes Yes Steep embankment up to the A487 to the south
15 Demolition / Refurbishment / Repair Unknown To be confirmed at detail design stage
16 Welfare Unknown To be confirmed at detail design stage
17 Occupational Health Unknown To be confirmed at detail design stage
18 Environmental Issues Unknown To be confirmed at detail design stage
19 Other Significant Hazards not Identified Above Unknown To be confirmed at detail design stage
20 Residual Risk to Future Users Unknown To be confirmed at detail design stage

lof1l
File Ref: K - Concept Designers Risk Assessment
Form Ref: w042-F-54.3-B-Concept DRA
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