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1. Introduction
1.1 Background

1.1.1 Fairhurst have been appointed to produce a drainage strategy, on behalf of Willmott
Dixon to support the planning application for the development of the existing carpark
at Barnsley.

1.1.2 The proposed development involves the redevelopment of the existing car park. The
northern part of the site will be retained as car park and resurfaced, while the southern
part of the site will be developed into a public realm space. The proposed site plans
are located in Appendix A.

Satellite image of the site
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2. Surface Water Drainage Assessment
2.1 Hierarchy of Discharge
2.1.1 Following the hierarchy of discharge, in accordance with Paragraph 56 in Flood Risk

and Costal Change section of the PPG and Building Regulations, surface water flows
should be discharged in the following order:

1. Discharge via infiltration, as the first priority where achievable. If this is not feasible
move to step 2.

2. Discharge via watercourse / water feature, as the second priority. If this is not
feasible, move to step 3.

3. Discharge to public surface water sewer, as the third priority. Where this is not
feasible, move to step 4.

4. Discharge to the public combined / foul sewer.

2.1.2 The aim of this approach is to try mimic the existing natural drainage regime as a
priority.

Method 1 — Infiltration

An Intrusive ground investigation was carried out to confirm infiltration rates across the site.
The residual soil is Pennine Middle Coal formation which is a good infiltration media, however
across the site there are cohesive deposits with very poor infiltration. This along with the
presence of contamination within the groundwater and soils has meant discharging via
infiltration would not be appropriate and method 2 discharging via a watercourse has been
reviewed.

Method 2 — Via Watercourse

The nearest watercourse is the River Dearne, located over 600m to the northeast of the site.
To discharge into this river, a drainage network would need to be constructed beneath existing
buildings and through land owned by third parties, or diverted around these obstacles. Both
options would be prohibitively expensive, making this discharge method unfeasible. Therefore,
Method 3 has been reviewed.

Method 3 — Via Surface Water Sewer

Two existing surface water sewers run beneath the pavement on Old Mill Lane Road to the
north and Eldon Street North to the south of the site. The existing drainage network currently
discharges from the site using both of these existing sewers. It is therefore proposed to
continue to utilise these sewers, for the discharge of surface water flows from the site once
the development is complete. See Appendix B for the utility survey.
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Proposed Drainage Strategy

The proposed drainage strategy is divided into two networks. The drainage from the
carpark area will discharge into an existing Yorkshire Water asset to the north, and the
public realm area will discharge to the south, also into an existing Yorkshire Water
asset. See Appendix C for Yorkshire Water Asset Map.

3.1 Flood Risk Assessment

3.1.1

The EA Flood Maps for planning shows that the site is entirely located in Flood Zone
1 (low risk) and is therefore at low risk from flooding including surface water flooding.

3.2 Northern Network

3.2.1

3.2.2

3.2.3

3.24

3.2.5

The northern section of the site involves the redevelopment of an existing carpark, with
the majority of the existing levels retained, except for a middle section where levels are
being raised by 300mm. The proposed levels have been raised to allow for the
installation of a geocell system to protect existing tree roots from damage.

The proposed drainage to the north is to the Yorkshire Water surface water culvert
located beneath the footpath on Old Mill Lane. The proposed network connects via a
backdrop onto the existing 150mm pipe that saddle connects onto this culvert. See
Appendix D for the proposed drainage strategy.

The flow rate to the north is restricted via the orifice provided by the 150mm pipe, this
leads to a maximum discharge rate of 80.0l/s. The rest of the northern network is made
of majority 600mm diameter pipes that provide attenuation during large storm events.

As this network drains more than 50 car parking spaces, an oil separator has been
provided with all surface water from the parking areas passing through before
discharging into the Yorkshire Water culvert beneath the footpath on Old Mill Lane.

The flow results shown in Appendix E, show the connection into the existing 150mm
pipe as surcharging during a 1 in 1 storm event. There is no flooding apparent on the
model for storm events up to 1 in 100 year with 40% climate change.

3.3 Southern Network

3.3.1

3.3.2

The southern section of the site provides positive drainage for the proposed public
realm and part of the remediated carpark.

The southern network discharges into the existing 225mm diameter pipe which
discharges downstream into and an existing back drop along the retaining wall to the
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south, which then connects to the Yorkshire Water network beneath Eldon Street
North. See Appendix D for the proposed drainage strategy.

3.3.3 As this network drains more than 50 car parking spaces, an oil separator has been
provided with all surface water from the parking areas passing through before
discharging into the Yorkshire Water network beneath Eldon Street North

3.3.4 The southern network is restricted via a hydro brake to discharge into the existing
backdrop at 80l/s.

3.4 Discharge Rates

3.4.1 Yorkshire water stipulated that the site must achieve a minimum 30% reduction in the
discharge rate across the entire site. Please see below table 1 for the calculated
existing discharge rates to the North and South, the reduced discharge rates and the
proposed maximum discharge rates (See Appendix E for full discharge rates).

Catchment Existing 30% Reduction Proposed Actual Reduction
Northern 207.92 /s 145.54 /s 801I/s 62 %
Southern 115.92 /s 81.14 /s 80 I/s 31%

Table 1 — Discharge Rate Comparisons

3.4.2 As shown in table 1 both networks discharge into their associated Yorkshire Water
assets with a greater than 30% reduction of what the existing arrangement is
discharging at.
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4.1 The report is based upon the information that has been acquired and/or made available

4.2

4.3

4.4

to Fairhurst via the various searches and consultations completed as part of this
assessment. In some cases, anecdotal information has been relied upon, where
documented evidence has been absent.

The conclusions drawn in the above report are considered correct, although any
subsequent additional information may allow refinement of the conclusions.

All work carried out in preparing this report has utilised Fairhursts’ professional
knowledge and understanding of the current UK standard and codes, terminology and
legislation. Changes in this guidance may occur at any time in the future, and therefore
cause any conclusions to become inappropriate or incorrect. Should this be the case
then an updated assessment will be required based upon the latest released guidance.

This report has been produced using information contained within online mapping and
documents prepared by others. Fairhurst can accept no liability or responsibility for the
accuracy of the information provided.
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Appendix A

Proposed Site Plan
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Appendix B

Utilities Survey
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YORKSHIRE WATER
PROTECTION OF MAINS AND SERVICES

. The position of Yorkshire Water Services Ltd (YWS) apparatus shown on the existing mains record drawing(s) indicates the general

position and nature of our apparatus and the accuracy of this information cannot be guaranteed. Any damage to YWS apparatus as a
result of your works may have serious consequences and you will be held responsible for all costs incurred. Prior to commencing major
works, the exact location of apparatus must be determined on site, if necessary by excavating trial holes. The actual position of such
apparatus and that of service pipes which have not been indicated must be established on site by contacting the Customer Helpline on
0845 124 24 24 for both water and sewerage.

. The public sewer and water network is lawfully retained in its existing position and the sewerage and water undertaker is entitled to have it

remain so without any disturbance. The provisions of section 159 of the Water Industry Act 1991 provides that the undertaker may
"inspect, maintain, adjust, repair or alter" the network. Those rights are given to enable the undertaker to perform its statutory duties. Any
development of the land or any other action that unacceptably hindered the exercise of those rights would be unlawful. The provisions
contained in Section 185 of the Water Industry Act 1991 state that where it is reasonable to do so, a person may require the water supply
undertaker to alter or remove a pipe where it is necessary to enable that person to carry out a proposed change of use of the land. The
provisions contained in Section 185 also require the person making the request to pay the full cost of carrying out the necessary works.

. Ground levels over existing YWS apparatus are to be maintained. Sewers in highways will generally be laid to give 12200mm of cover from

finished ground level working to kerb races, other permanent identification of the limits of the road or to an agreed line and level.
Substantial increases or decreases to this 1200mm depth of cover will result in the sewer being re-laid at your expense. Water mains
and services will generally be laid with a minimum of 750mm depth of cover however some mains and services usually those installed
over 50 years ago may have less ground cover.

. If surface levels are to be decreased / increased significantly the effects on existing water supply apparatus will be carefully considered and

if any alterations are necessary, the costs of the alterations will be recharged to you in full. Outlets on fire hydrants must be no more than
300mm below the new levels and all surface boxes must be adjusted as part of the scheme.

. To enable future repair works to be carried out without hindrance; any pipe, cable, duct, etc. installed parallel to a water main or service

pipe should not be installed directly over or within 300mm of a water main or service pipe or 1000mm of a waste water asset. Where a
pipe, cable, duct, etc. crosses a main or service it should preferably cross perpendicular or at an angle of no less than 450 and with a
minimum clearance of 150mm. These requirements apply to activities within an existing highway and are relevant to the installation of
pipes, cables, ducts, etc. up to and including 250mm in diameter (see illustration below). Necessary protection measures for installations
greater than 250mm in diameter and/or in private land will need to be agreed on an individual basis. Installations within a new
development site must comply with the National Joint Utilities Group publication Volume 2: NJUG Guidelines On The Positioning Of
Underground Utilities Apparatus For New Development Sites.

. All excavation works near to YW apparatus should be by hand digging only.
. Backfilling with a suitable material to a minimum 300mm above YW apparatus is required.
. Adequate support must be provided where any works pass under YW apparatus.

. Jointing chambers, lighting columns and other structures must be installed in such a way that future repair or maintenance works to YW

apparatus will not be hindered.

. Apparatus such as; railings, sign posts, etc. must not be placed in such a way that they prevent access to or full operation of controlling
valves, hydrants or similar apparatus. YWS surface boxes must not be covered or buried. Any adjustment, alteration or replacement of
manhole covers must be agreed on site prior to the commencement of the works with a YWS Inspector who may be contacted via our
Call Centre on 0845 124 24 24.

Explosives shall not be used within 100 metres of any Yorkshire Water Services apparatus or installations.

Vibrating plant should not be used directly over any apparatus. Movement or operation by vehicles or heavy plant is not to be permitted in
the immediate vicinity of YWS plant or apparatus unless there has been prior consultation and, if necessary, adequate protection
provided without cost to YWS.

Under no circumstances should thrust boring or similar trenchless techniques commence until the actual position of the Company's
mains/services along the proposed route have been confirmed by trial holes.

. Any alterations to the highway should be notified following the procedures outlined in the New Road and Street Works Act 1991 Code of
Practice; Measures Necessary Where Apparatus Is Affected By Major Works (Diversionary Works).

You will be held responsible for any damage or loss to YWS apparatus during and after completion of work, caused by yourselves, your
servant or agent. Any damage caused or observed to YWS plant or apparatus should be immediately reported to YWS. Should YW incur
any costs as a result of non-compliance with the above, all costs will be rechargeable in full.

You should ensure that nothing is done on the site to prejudice the safety or operation of YWS employees, plant or apparatus.

In accordance with the New Roads and Street Works Act 1991, Chapter 22, Part 3, Section 80. The location of any identified YW asset
“which is not marked, or is wrongly marked, on the records made available” should be communicated back to Yorkshire Water. The
location of the apparatus should be identified on copies of the supplied plans which should be returned to Yorkshire Water (Asset
Records Team) with photographic supporting evidence where possible.

The Government has decided that responsibility for private sewers serving two or more properties and lateral drains (the section of pipe
beyond the boundary of a single property, connecting it to the public sewer) will be transferred to the water companies on Oct 1 2011.

Western House, Halifax Road, Bradford BD62SZ.

Registered office, Yorkshire water Services Limited. 1 # ‘ Safe M Ove
=
A I 4

Registered in England and wales No. 2366682

YorkshireWater



Private pumping stations will also transfer during the period 1 October 2011 — 1 Oct 2016. Records of these assets may not yet be shown
on the existing mains record drawing(s). If you encounter any of these assets you must inform Yorkshire Water Services Ltd (YWS).

19. Please note that the information supplied on the enclosed plans is reproduced from Ordnance Survey material with the permission of the
Ordnance Survey on behalf of the Controller of Her Majesty's Stationery Office, © Crown Copyright. Unauthorised reproduction infringes
Crown Copyright and may lead to prosecution or civil proceedings. Licence Number 1000019559.

20. This information is for guidance only and the position and depth of any YW apparatus is approximate only. Likewise, the nature and

condition of any YW apparatus cannot be guaranteed. YW has no responsibility for recording the locations of privately owned apparatus.

As of 1 October 2011, there may be some lateral drains and/or public sewers which are not documented on YW records but may still be

present. For the avoidance of doubt, this information is not a substitute for appropriate professional and/or legal advice. YW accepts no

responsibility for any inaccuracy or omissions in this information. The actual position of YW apparatus must be determined on site by
excavating trail holes by hand. YW requires a minimum of two working days’ written notice of the intention to excavate any trial holes

before any excavation can be undertaken. If there are any queries in this respect please contact Yorkshire Water on 0845 124 24 24.

Registered office, Yorkshire water Services Limited. 2 - S f IVI
Western House, Halifax Road, Bradford BD62SZ. = ‘ a e Ove
Registered in England and wales No. 2366682 N 4
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Property Identfier

or =
Sewer Legend
= Combined Sewer = S24 Combined Sewer
————————— Surface Water Sewer = S24 surface Water Sewer
-——J—-— Foul Sewer == S24 Foul Sewer
-—-—J—-— Section 104 Sewer = Rising Main
Overflow Sewer -—-——3—-— Abandoned Sewer
Syphone Sewer &
o Vacuum Sewer
A PUmping Station STW/|| Public Sewer Tretment Works

Please note that the direction of flow arrows may not always appear depending on the scale of the map.

Water Legend

Water Main 4" and below
Water Main 4" and abowve
Raw Water Main

Private Water Main
Fire Hydrant

Pumping Station

i

NAV ~ The assets in this area are the
' responsibility of another Water

Undertaker
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SAFETY HEALTH AND ENVIRONMENTAL INFORMATION

RISKS AND INFORMATION.

IN ADDITION TO THE HAZARD/RISKS NORMALLY ASSOCIATED WITH THE
TYPES OF WORK DETAILED ON THIS DRAWING, NOTE THE FOLLOWING

RISKS LISTED HERE ARE NOT EXHAUSTIVE. REFER TO DESIGN
ASSESSMENT FORM DID—159592-11.

CONSTRUCTION

o
o EXISTING SERVICES
o PUBLIC INTERFACE

o WORKING IN A LIVE SEWERAGE SYSTEM
WORKING ADJACENT TO LIVE ROADWAY

FOR INFORMATION RELATING TO USE, CLEANING AND MAINTENANCE
SEE THE HEALTH AND SAFETY FILE

APPROVED METHOD STATEMENT.

IT IS ASSUMED THAT ALL WORKS WILL BE CARRIED OUT BY A
COMPETENT CONTRACTOR WORKING, WHERE APPROPRIATE, TO AN
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Network: Storm

Ca useway Frank Moore

21/03/2025

Fairhurst Group LLP File: The Seam v8 600mm.pfd | Page 1

Design Settings

Rainfall Methodology FSR Maximum Time of Concentration (mins)
Return Period (years) 100 Maximum Rainfall (mm/hr)
Additional Flow (%) 45 Minimum Velocity (m/s)
FSR Region England and Wales Connection Type
M5-60 (mm) 19.000 Minimum Backdrop Height (m)
Ratio-R  0.350 Preferred Cover Depth (m)
CvV 0.750 Include Intermediate Ground
Time of Entry (mins) 5.00 Enforce best practice design rules
Nodes
Name Area TofE Cover Diameter Easting Northing
(ha) (mins) Level (mm) (m) (m)
(m)
MH9 0.131 95.759 1800 434644.832 406781.270
MH8 0.107 95.932 1800 434604.682 406764.259
MH7 0.073 95.651 1800 434606.128 406803.461
MH6 0.066 95.815 1800 434589.269 406796.202
MH5 0.050 95.717 1800 434592.624 406818.434
MH4 0.015 95.851 1800 434581.469 406813.762
MH3 0.033 95.671 1800 434585.568 406837.239
MH2 0.068 95.803 1800 434573.154 406832.393
MH1 0.070 95.780 1800 434562.462 406856.548
MH1.1 0.020 95.846 1500 434555.255 406873.855
NEW SW 1 95.595 1500 434561.332 406878.454
EXSW 1 91.880 1350 434548.132 406889.980
MH16 0.107 97.215 1500 434653.384 406631.578
MH14 0.030 5.00 97.125 1350 434643.550 406647.045
MH15 0.021 97.143 1950 434654.756 406648.764
MH17 97.147 1950 434665.157 406650.359
MH11 0.097 96.631 1800 434621.652 406708.164
MH12 0.103 97.095 1800 434635.892 406677.345
MH10 0.132 96.589 1800 434654.683 406722.085
MH13 0.053 97.045 1800 434668.744 406691.705
MH18 96.941 1950 434678.865 406703.295
MH19 0.000 97.037 2400 434676.582 406694.906
EXSW 3 96.680 1350 434687.131 406702.025
Links

Name US DS Length ks(mm)/ USIL DSIL Fall Slope Dia

Node Node (m) n (m) (m) (m) (1:X) (mm)
1.000 MH9 MHS8 0.600 93.650 450.0 600
1.001 MH8 MH6 0.600 93.553 600
2.000 MH7 MH6 0.600 93.481 250.0 600
1.002 MH6 MH4 0.600 93.408 600

Name Vel Cap Flow us DS I Area IAdd
(m/s) (I/s) (I/s) Depth Depth (ha) Inflow
(m) (m) (1/s)

1.000 1.141 322.7 257 1509 1.779 0.131 0.0
1.001 1.552 4389 46.8 1.779 1.807 0.238 0.0
2.000 1.535 4341 143 1570 1.807 0.073 0.0
1.002 1.557 4401 741 1807 1.922 0.377 0.0

30.00

50.0

1.00

Level Soffits
0.200

1.200

v

X

Depth
(m)

2.109
2.379
2.170
2.407
2.340
2.522
2.373
2.558
2.667
2.811
3.956
0.630
1.575
1.350
2.425
2.450
1.831
2.445
1.944
2.467
2.941
2.576
3.413

TofC Rain
(mins) (mm/hr)

Flow+ v14.0 Copyright © 1988-2025 Causeway Technologies Ltd




Fairhurst Group LLP File: The Seam v8 600mm.pfd | Page 2
Network: Storm
Ca useway Frank Moore
21/03/2025
Links
Name us DS Length ks(mm)/ USIL DSIL Fall Slope Dia TofC Rain
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)

3.000 MH5 MH4 0.600 93.377 250.0 600
1.003 MH4 MH2 0.600 93.329 600
4.000 MH3 MH2 0.600 93.298 250.0 600
1.004 MH2 MH1 0.600 93.245 200.0 600
1.005 MH1 MH1.1 0.600 93.113 375
1.006 MH1.1 NEW SW 1 0.600 93.035 200.0 375
EX1.000 NEWSW1 EXSW1 0.600 91.639 150
5.002 MH19 MH18 94.461 94.000 375
5.000 MH16 MH17 0.600 95.640 94.997 300
6.000 MH14 MH15 0.600 95.775 95.167 150
6.001 MH15 MH17 0.600 94.718 94.697 600
5.001 MH17 MH19 0.600 94.697 94.461 600
7.000 MH11 MH12 0.600 94.800 94.650 600
7.001 MH12 MH13 0.600 94.650 500.0 600
8.000 MH10 MH13 0.600 94.645 500.0 600
7.002 MH13 MH19 0.600 94.578 94.461 600
5.003 MH18 EX SW 3 0.600 94.000 93.267 225

Name Vel Cap Flow us DS ZArea ZIAdd

(m/s) (I/s) (I/s) Depth Depth (ha) Inflow

(m) (m) (1/s)

3.000 1.535 434.1 9.8 1740 1.922 0.050 0.0

1.003 1.558 440.5 86.9 1922 1958 0.442 0.0

4.000 1.535 434.1 6.5 1.773 1958 0.033 0.0

1.004 1.718 485.8 106.7 1.958 2.067 0.543 0.0

1.005 1.164 128.6 120.5 2.292 2436 0.613 0.0

1.006 1.277 1411 1244 2436 2.223 0.633 0.0

EX1.000 1.503 26.6 1244 3.806 0.480 0.633 0.0

5.002 4,188 462.6 106.7 2.201 2.566 0.543 0.0

5.000 2.686 189.9 21.0 1275 1.850 0.107 0.0

6.000 2.343 41.4 59 1200 1.826 0.030 0.0

6.001 1.081 305.6 10.0 1.825 1.850 0.051 0.0

5.001 1.741 492.2 31.0 1850 1976 0.158 0.0

7.000 1.614 456.4 19.1 1.231 1.845 0.097 0.0

7.001 1.082 3059 393 1845 1.867 0.200 0.0

8.000 1.082 305.9 259 1344 1.867 0.132 0.0

7.002 2.865 810.0 75.7 1867 1976 0.385 0.0

5.003 4,501 1789 106.7 2.716 3.188 0.543 0.0

Flow+ v14.0 Copyright © 1988-2025 Causeway Technologies Ltd
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