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Cautionary Notes

Number Description
Haz ID 1 As we were unable to trace this URF detection to a source we cannot confirm what it is so dig with caution in this area.
Haz ID 2 Records indicate a water main in this location as we were unable to locate these with EML or GPR they are shown as QLD, dig with caution in this area.
Haz ID 3 Records indicate an Abandonded water main in this location as we were unable to locate these with EML or GPR they are shown as QLD, dig with cautionin this area.
HazID 4 We were unable to trace these empty ducts beyond this point with EML or GPR so dig with caution in this area
HazID5 Records indicate Electric cables in this approximate location. We were uanble to locate these with EML or GPR. Dig with caution in this area.
Haz ID 6 Records indicate a Gas main in this location as we were unable to locate these with EML or GPR they are shown as QLD, dig with caution in this area.
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No New records were cross referenced with this drawing

KEY PLAN:

Sheet 1

DESKTOP UTILITY RECORDS
Utility Type Provider Details Date Acquired
Gas Indigo Pipelines, Wales and West 16/06/2020
Water + Sewers Welsh water 16/06/2020
Electric SSE, Western Power 16/06/2020
BT Openreach 16/06/2020
Telecoms

GENERAL NOTES:

Electrical Comments:

Please note that ratings for electrical services i.e. LV, HV and EHV are taken from statutory records provided by the client. Technics hold
no liability for misidentification of the rating for cables as there is no detection technology that will confirm the rating of a cable. Where no

statutory records are provided we will show all cables as LV unless there is evidence to the contrary.

Methods Used:

Radio-frequency, Flexitracing and sonde and Ground Penetrating Radar techniques may be used in the location of underground utilities.
The results are not infallible and vacuum excavation (QL-A) should be carried out to confirm positions of the identified utilities. Although
great efforts have been made in conducting the survey the completeness of the underground utilities information cannot be guaranteed.

Accuracy Statement:

For Radio frequency depths shown have been obtained by electromagnetic means and can be subject to high levels of interference and
distortion at the source or from surrounding services so can not be relied upon. In areas where depth is of high importance Technics

would advise you to use PAS128 QL-A to obtain accurate depth readings.

Drainage:

Drainage connectivity will be proven by either a bang test or by drain dye. Unless otherwise specified in project spec the line shown
between connecting manholes will be assumed as running straight. Where a connecting manhole can not be found or is thought not to

run straight, the line of the pipe will be sonded as far as possible at the time of survey.

For Ground Penetrating Radar (GPR) methods the depth surveyed varies according to the subsurface ground conditions and level, and
is normally characterised by the depth of penetration of the radar signal. In areas where depth is of high importance Technics would
advise you to use PAS128 QL-A to obtain accurate depth readings. The average penetration will be greater in sandier regions than in
clay regions, but will typically be in the range 2.0m to 2.5m. In exceptionally good or exceptionally bad conditions the depth may exceed
3m or be restricted to 1.2m to 1.5m. Clay conditions and water logged areas offer a greater restriction to the surveyor and can in some
cases render the GPR ineffective in locating services within some areas. Where the client issues statutory records we will highlight the
services that could not be found for this reason. This is not possible when the client does not issue statutory records and may require

further investigation prior to commencing with the project.

Unless otherwise stated, all services shown on this plan have been surveyed using approved detectors and the connections between
manholes, if unable to be traced, have been assumed to be direct. The detection confidence for each utility segment is depicted in line
with the scheme and outlined within the PAS128:2014 Quality Level Guide only if survey has been requested to PAS128 prior to survey

starting.

Information depicted as QL-C, QL-D,QL-B4, TFR and AR cannot be guaranteed as it is based on historic utility records or assumed

routes which can be inaccurate and incomplete.

Depicted service routes may reflect the routes of multiple cables or pipes. It is not always possible to differentiate between buried
construction features, utilities and other subsurface linear features therefore it is possible that some features shown are not utility related,
and due to the limitations of electromagnetic techniques all utility identifications should be treated with caution and verified prior to any

design/building works.

If the location or depth of services/features is of importance to a project then it is recommended that discussions are held with Technics
Group regarding any possible limitations or anomalies. It is also advised that trial excavations should be undertaken to verify survey

results within key areas of importance prior to any design/building works.

No utility mapping survey can be considered a 100% accurate depiction of the sub-surface environment, and the use of these drawings
does not remove the requirement for the use of safe digging techniques at all times, in line with the requirements of HSG47 and current

CDM regulations.

PAS128: does not apply to standard utility surveys

Greatest QL"A"
confidence

Horizontal (+50mm) and vertical (+25mm) position verified visually.
QL"B1P" Horizontal (+150mm or +15% of detected depth) and vertical (+15% of detected depth) position detected by
[ multiple methods with post processing of data.
QL"B1" Horizontal (+150mm or £15% of detected depth) and vertical (£15% of detected depth) position detected by
multiple methods.
QL"B2P" Horizontal (+250mm or +40% of detected depth) and vertical (+40% of detected depth) position detected by a
single method with post processing of data.
QL"'B2" Horizontal (+250mm or +40% of detected depth) and vertical (+40% of detected depth) position detected by a
single method.
QL"B3P" Horizontally positioned (+500mm) data with post processing
QL"B3" Horizontally positioned (+500mm) data only
QL"'B4" Assumed route but no signal detectable using eml or gpr

Least QL"C"  Route from utility records correlated to visual indicators

confidence  QL"D"  Route from utility records

LEGEND:
Utility features:

CATV(B2)——
—EB2)
— E(B4)
E(QLD)
————<<FW(B2)<<

——<<FW(B4)<<

—— GPR(B2)

— T2
— BT(ALD)
— T2
— W(82)
— W(B4)
— w(aLD)

CATV B2

Electric B2

Electric B4

Electric QLD

Foul Water Sewer B2
Foul Water Sewer B4
Gas QLD

GPRB2

Surface Water Sewer B2
Telecoms B2

BT QLD

Traffic lighting B2
Water B2

Water B4

Water QLD

HAZID warning tag - this symbol means there is

Topographical features:

jdge= Eaves=
%0 *72.19

NB: Topographical legend not applicable if
Technics utility survey is overlaid onto client's

topographical survey.

important information that needs to be read regarding an asset

Approximate chamber extents
Bank - Bottom

Bank - Top

Building

Building canopy
Concrete

Drainage Channel
Fence

Kerb - Bottom

Kerb - Drop

Kerb - Top

Road marking - yellow
Road marking - white
Road - centre line
Roof / Eaves levels
Surface change
Visible Trench Line
Wall

Utility line taken from records provided by client

and or site features.

STN1
E=458043.509
N=340010.635
H=30.825

Survey control station

Jo3yS

1.Warning:

Water and Gas utilities to individual properties are often
of a size that cannot be detected using EML or GPR
investigation. Whenever possible the route has been
added from surface evidence (pipe risers, valves, etc),
but this should be viewed as a guide only. Safe digging
techniques shall be used at all times, in line with the
requirements of HSG47 and current CDM regulations.

2.Warning:

Assumed Route positions are indicative only and are in
an approximate position. Safe digging practices in
accordance with HS(G)47, must be used to verify the
information and establish their actual position.

3.Warning:

Records information and positions are indicative only
and are in an approximate position. Safe digging
practices in accordance with HS(G)47, must be used to
verify the information and establish their actual position.

4. GPR Warning:

Lines or points marked with GPR indicate a possible utility
or feature underground that we have not been able to
identify fully. It is down to the client discretion if they need
to do any further investigation to determine if these

features will affect their project. The target we show may
not be complete in the route it takes or its size/dimension
due to ground conditions effecting the quality of GPR data.

GPR  Utility \ feature found using ground probing radar
which maybe non-metallic. Buildings
RF Utility \ feature found using radio frequency
locating equipment.
7// Unable to survey area with GPR I:I 0S Buildings
A due to poor ground conditions.
k——
/
m Area not surveyed. : . : Overhead electrical tower
AN
Unidentified subsurface distortion b——
designated with GPR i GPR Baseline
X4 Number of ducts entering or
exiting the inspection pit
SERVICE DEPTHS:
+ Depths of services can be measured from different points: . )
» Depths of services can be measured from different points: G Indicates where GPR depth is measured from.
P points; E Indicates where depth is measured from when using
1.20 ) radio frequency.
1.20 A Indicates where depth is taken from on drainage
(©) (E) (A) 120 pipes using a tape measure.
- S Indicates where depth is taken using sonde equipmen'
ABBREVIATIONS:
Designation:
BLKD  Blockage MAR  Man Entry Required UTL Unable to Lift
D Depth to Utility MKR  Marker Post UTT  Unable to Trace
DIA Diameter NFI No Further Information WO Wash Out
DOC  Depth to Cover NVP  No Visible Pipe
DTB Depth to Base NVV  No Visible Valve
EOT  End of Trace OSA  Outof Survey Area
GPR  Ground Penetrating Radar PIS Poor Signal
ID Invert Depth PEV  Polyethylene Valve
IL Invert Level SOR  Start of Run
Topographic Fence and Wall features:
BOL  Bollard RE Rodding Eye B/W Barbed Wire
BT British Telecom Cover RS Road Sign C/B Close Boarded
DK Drop Kerb RSC  Rolled Steel Column CM Corrugated Metal
EL Electricity Cover RSJ Rolled Steel Joist CIL Chain Link
EP Electricity Pole RWP  Rain Water Pipe CIP Chesnut Paling
FH Fire Hydrant SC Stop Cock HR Hand Rail
FFP Flagged Footpath SP Sign Post IR Iron Railing
FL Floor Level SS Street Name Sign Lat Lattice
G Gully STP  Stand Pipe PIC Post and Chain
GM Gas Meter sV Stop Valve PR Post and Rail
GV Gas Valve SVP  Soil Vent Pipe P/W Post and Wire
HT Height TFP  Tarmac Footpath Ret Retaining Wall
IC Inspection Cover THL  Threshold Level
LP Lamp Post L Traffic Light
LH Lamp Hole TP Telegraph Pole
MH Manhole VP Vent Pipe
NB Notice Board WM Water Meter
OSBM  Ordnance Survey Bench Mark WP Waste Pipe
P Post WT Wall Top
PB Post Box wv Water Valve

SURVEY AND DATUM INFORMATION:

Pseudo Ordnance Survey plane grid tied to National Grid via GPS observations at survey control point STNO1.
Bearing STNO1 to STN02: 193°44'18"

Survey control as indicated.

SURVEY STATIONS
Name Easting Northing Height
STNO1 311216.830 167428.663 8.807
STNO2 311208.877 167396.134 o/
STNO3 311240.555 167409.102 8.927 1

UTILITY NOTES:

Services shown outside the survey boundary are for information only and may not be complete.
required outside our survey boundary, please contact a Technics Project Manager.

No New records were cross referenced with this drawing
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LO1 lllustrative Masterplan

SCALE 1:250
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Note

1. Do not scale from this drawing
2. To be read in conjunction with Project Risk Register REF: XXX
3. To be read in conjunction with all other Landscape Architect's
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ENTRANCE PLAZA
@ @ DROP OFF ZONE @ PV CANOPY
BIN STORE @ AIR SOURCE HEAT PUMP SITE EGRESS
For refuse, maintenace and kitchen
@ DOUBLE STACKED CYCLE STORAGE CARPARK deliveries only
Number of spaces: 154 62 spaces (inc. 8no. EVCPs)
HEDGE
@ CAR PARK ACCESS
Automatic barrier with intercom to reception and @ SPINKLER & PUMP HOUSE
o double gate to enable site to be secured when @ MOTORCYCLE PARKING
needed @ ACCESS ROUTE 3no. spaces
( : ) OUTDOOR DINING For refuse, maintenace and kitchen
o) deliveries only ® GAS KIOSK
® -
GRASS LAWN
ialiai ; LO1 ILS TERRACE
For socialising and outdoor learning @ Including shed, greenhouse, @ EDIBLE GARDEN
Horticulture planting, canopy and
@ MUGA (18.5 x 37m) external seating
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4 N
ID RISK MITIGATION IE)/I?I:I;EATED

. RESIDUAL PROJECT RISKS
3/11/2023) CO5 1.Heat pump enclosure increased to 19.7x5.9m.Road MH BH \

narrowed to align.

2. Reduced drop off area due to fire tender tracking
requirements

3.Aligned to latest building footprint — slight changes
to planting areas to allow for new doors

4. Gas kiosk added next to heat pump enclosure

5. Edible garden area added

18/10/2023| P03 Parking spaces widened to 2.6m in line with SPG HT
requirements.

05/10/2023| P02 Building footprint updated and landscape amended to HT
suit. Generator and motorcycle parking added. Issued
for Planning pre-application.
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JBA Project Code 2023s1371

Contract Ffordd y Mileniwm - Modelling & FCA

Client WEPCo Ltd

Day, Date and Time 23 October 2023

Author Samuel Rowley BSc

Reviewer / Sign-off = Paul Redbourne BSc PGCert, MCIWEM, C.WEM
Subject Flood Modelling Technical Note

1 Introduction

1.1

Project Requirements

JBA Consulting have been commissioned by Welsh Education Partnership Company Limited
(WEPCo Ltd) to produce a Flood Consequences Assessment (FCA) for a new college
development at Ffordd y Mileniwm, Barry. The project has involved a detailed flood modelling
exercise to provide an improved understanding of tidal flood risk.

The Natural Resources Wales (NRW) product 7 Cadoxton Tidal Inundation model has been
licensed for this study. JBA Consulting completed comprehensive updates of this model in
2017 and 2020 and it was submitted to NRW to inform a Flood Map Challenge of the area
which was accepted.

This technical note has been produced to summarise the flood modelling work completed,
outlining the updates applied to the existing model, and any assumptions and limitations
associated with the model outputs. This technical note does not include analysis of the model
results as this has been included within the FCA report.

The site is located at the Barry Docks in Barry shown in Figure 1-1.

Figure 1-1 Site location
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2 Model Approach

2.1

Following the submission of the Flood Map Challenge, NRW undertook a series of updates to
the model prior to the publication of the flood mapping products. These updates included the
addition of the latest available LIDAR data, amendments to the 2D domain to prevent glass
walling, updates to the tidal boundary to align with the amended 2D domain and the inclusion
of sweetener flows to the 1D watercourses.

A review of this model confirmed that it is suitable for the assessment of tidal flood risk on the
site specific-scale for the Ffordd y Mileniwm site. However, the model review identified a
series of updates to make use of best available data and align with current best practice. This
section of the report summarises the updates applied to the NRW model to produce a new
baseline model scenario.

General Schematisation

The new flood model utilised the latest TUFLOW executable release of 2023-03-AB. This is
considered an improvement on the previous modelling that had adopted the TUFLOW
executable 2020-10-AD. The 2023-03-AB release includes a bug issue that incorrectly maps in
channel results due to a water level line problem. This is not considered a concern for this
study as the model has been used to focus on tidal flood risk rather than a fluvial assessment.

2.2 Tidal Boundary Conditions

Table

The updates NRW applied to the model prior to the publication of the new flood mapping
products included amendments to the tidal boundary conditions. This focused on present day
and 100-years of climate change. For the assessment of the proposed college site, a design
life of 75-years is appropriate and therefore a new set of tidal boundary conditions needed
generating for the 2098 epoch.

In line with Welsh Government guidance, the UKCP18 User Interface! has been used to
generate sea level rise estimates to account for 75-years of climate change using the RCP8.5,
70th percentile dataset. Analysis of the existing NRW model shows that a base year of 2017
has been used and therefore an increase of 0.75m has been applied to uplift the boundary
conditions from a present-day scenario to the 2098 epoch.

The existing model results show that the college site is flood free in the 2121 0.5% AEP event
and therefore, the new flood modelling has focused solely on the 2098 0.1% AEP event. The
maximum extreme water level for this event is shown in|Table 2-1

2-1: Tidal boundary extreme sea levels (MAOD)

2098 8.59

1 UK Climate Projections User Interface. https://ukclimateprojections-ui.metoffice.gov.uk/ui/home
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3 Model Runs

3.1 Baseline model scenario

Baseline - CADX_TIDAL_DEF_~el~_061

Purpose of runs: To model 0.1% AEP event plus climate change for 2098

TUFLOW file names: CADX_TIDAL_DEF_~el~_061.tcf

Run time: Simulation time: 45 hours

AEP events: 0.1% AEP plus climate change (2098)
Boundary conditions: bc_dbase_CADX_TIDAL_061.csv

Run settings: TUFLOW version: 2023-03-AB-iSP-w64

JBA

group

epoch (75-year design life as non-residential site)

CADX_TIDAL_DEF_~el~_061.ecf
CADX_TIDAL_5m_050.tgc
CADX_TIDAL_047.tbc

Model performance, assumptions, and limitations

The ME% for the 0.1% AEP event for the baseline scenario is inside the typically
recommended +/-1% range, which indicates that the model can be considered stable.

The model experiences 283 1D and 16 2D negative depths. The 1D negative depths occur
around model node EAST_0150 and CADX_0082U; these are from the pre-existing model.
These 1D negative depths occur significant distances away from the site, happen for relatively
short periods, and do not align with the timing of the maximum water level and are therefore
not considered to have any impact on the predicted maximum water levels around the site in
this design event.

The 2D negative depths are also from the pre-existing model. These occur approximately
between 15-15.25 hours, at a location at the edge of the dock where there is sharp change in
elevation between ground levels and water levels within the dock basin close to the tidal
boundary condition. The negative depths occur as 2D water levels are rising within the dock
and reach a similar level to those applied from the downstream boundary and cause some
localised anomalies in water depths. Peak water levels within this part of the model, and
around the development site, in the 0.1% AEP event occur later at around 16 hours after
water levels within the dock have equalised. Peak Mass Balance error across the whole
simulation is within acceptable limits indicating that any impact on water volumes that result
from this localised instability are very minor. It is therefore considered that this short period of
2D instability does not have any significant impact on predicted maximum water levels around
the development site for the modelled event.
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