sanderson

(consulting enagineers} |td Highways | Traffic | Transportation | Water

Sanderson Associates (Consulting Engineerst Ltd, Sanderson House T 01924 844080 mail@sandersonassociates.co.uk
Jubilee Way, Grange Moor, Huddersfield, West Yorkshire WF4 4TD  F 01824 844081 www sandersonassociates.co.uk

Prepared on behalf of

Park Portfolio Limited

Former Pow Beck Nursing Home
Meadow Road, Whitehaven

Drainage Strategy

VAT No. GB 873219218
Company No. 3235830

Registered Office
Sanderson House, Jubilee Way
Grange Moor WF& 4TD

=
m




San d e rSO n Former Pow Beck Nursing Home

Meadow Road, Whitehaven

(consuiting engingers) Ita

Acknowledgements:

Yorkshire Water
Environment Agency

Disclaimer

The methodology adopted and the sources of information used by Sanderson Associates (Consulting Engineers)
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Any information provided by third parties and referred to herein has not been checked or verified by Sanderson
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This report was checked and approved on the 29 July 2021 and the Report is therefore valid on this date,
circumstances, regulations and professional standards do change which could subsequently affect the validity of
this Report.
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1 Introduction

1.1 Sanderson Associates (Consulting Engineers) Limited has been appointed by
Park Portfolio Ltd, to prepare a drainage strategy relating to the proposed
redevelopment of the former Pow Beck Nursing Home, Meadow Road,
Whitehaven. The proposals comprise the erection of a 36 bed Extra Care Facility
comprising 27 single bed flats and 9 two-bed flats for rent.

1.2 The report assesses, evaluates and quantifies the existing and proposed drainage

mechanisms of the site and considers any drainage requirements to ensure a
suitable and acceptable strategy for surface and foul water discharge.

Drainage Strategy
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2 Existing Situation

2.1 Existing Site Description

2.11 The application site consists of a detached former purpose built 38-bed Care
Facility with ancillary off-street parking facilities (14 spaces). The site was formerly
owned and operated by the Council and has now been closed and decomissioned.

2.1.2 Access to the site is gained via a priority T-junction with Meadow Road towards
the north-western corner of the site. In addition to the application site the access
road, which is unadopted, provides access to an additional car parking area to the
north of the site which contains an additional 7 N° parking spaces and is associated
with housing along St Andrews Crescent; formerly Pow Beck Court.

2.1.3 The surrounding area is predominantly residential and is within approximately

3.3km of Whitehaven town centre. The site’s location in respect to the surrounding

area as illustrated within Figure 1.

Figure 1 — Site Location Plan

Mirshouss
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2.2 Existing Site Analysis

221 The existing site layout and makeup have been assessed to establish the

estimated surface water runoff rate.

2.2.2 The total site area is 3,109m? (0.31Ha) with 931m? of building/structure and
1,561m? of hard standing. 617m? is considered to be permeable (naturally
drained). Therefore the site is considered to be 80% impermeable and 20%

permeable as shown on Drawing 300068/002 included in Appendix A.

2.2.3 A topographical survey of the existing site has also been undertaken. As part of
the survey, manhole lids were lifted and pipe depths and directions noted. These

are shown on Drawing J1530 included in Appendix A.

224 The topography of the site slopes from northeast to southwest towards the south
western boundary of the site. There is a total level change of 2.67m across the
site. The site levels range from 26.67m AOD on the north eastern boundary to
24.00m AOD upon the south western boundary of the site as shown on the

topographical survey contained within Appendix A.

2.2.5 Itis noted that an adopted sewer runs across the eastern side of the site and below
the existing building, see existing United Utility record in Appendix B. Sanderson
Associates has been made aware that in 2011 a CCTV survey of the sewer was
carried out, but a copy of the survey has not been able to be provided by the LLFA.
Comments received advise that cracking within the culvert section that appears to

pass beneath the existing Pow Beck House was observed.

2.2.6 The existing surface water run off rate has been assessed using Microdrainage
(Xp Solutions) source control software. The Modified Rational Method has been
used. The existing runoff rate has been calculated at 22.6l/s. Applying a 30%
reduction gives a discharge rate of 15.82 I/s. The WinDES output file is contained

in Appendix C.

Drainage Strategy
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3 Proposed Development

3.1 It is proposed that the site is redeveloped still for residential (C3) use with the
construction of a 45-bed Care Facility with associated hard standing and

gardens/open green areas.

3.2 Access to the site will continue to be gained via a priority T-junction with Meadow
Road towards the north-western corner of the site. The site is proposed to be
developed in line with the proposed site layout reference 1610. The received

ground floor plan is contained in Appendix A of this report.

3.3 On assessing the proposed site layout, the overall site area has been calculated
to remain at 3,109m? (0.31Ha) with 1,287m? of building/structure and 1,060m? of
hard standing. 762m? is considered to be permeable (naturally drained). Therefore
the proposed site is considered to be 75.5% impermeable and 24.5% permeable

as shown on Drawing 300068/003 included in Appendix A.

34 It is noted that the proposed development provides a reduction in combined

impermeable area over the existing site from 80% to 75.5%.

35 The final drainage layout will be confirmed as part of the detailed drainage design
and consultations held with the Local Lead Flood Authority and United Utilities with
regards to the final design details and future adoption of the drainage techniques

to be utilised.

Drainage Strategy
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4 Drainage Design Considerations

4.1 Foul Drainage

41.1 The topographical survey and United Utility records confirm that there are existing
foul water drains discharging into the existing foul sewers recorded crossing to the
East of the development site. It is proposed that these existing connections will
be utilised for the proposed development.

4.1.2 The sites foul system should be constructed in line with 'Sewers for adoption - a
design and construction guide for developers' 7th edition.

4.2 Methods of Surface Water Treatment

42.1 The current building regulations, Part H3, detail the favoured hierarchy of surface
water disposal being in order of preference, to ground by infiltration, to watercourse
and then to sewer.
1. Infiltration
2. Watercourse
3. Sewer
1. Infiltration Drainage

4.2.2 Infiltration methods of drainage such as soakaways and filter drains percolate
surface water runoff allowing it to permeate into the subsoil at its natural rate
mimicking the natural process of drainage and as such are subject to the local
ground conditions.

4.2.3 Given that 80% of the site is already impermeable, there is very little opportunity

for infiltration testing / provision. With approximately 75.5% of the proposed

development site to be impermeable, this option has therefore been discounted.

Drainage Strategy
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42.4 Assessment of existing records show that the development site has a high /
medium to high risk of a pollutant reaching groundwater, therefore the decision not
to consider infiltration is supported.

2. Discharge to Watercourse

4.2.5 The closest watercourse to the site is Pow Beck which is located 540m north west

of the site.

3. Discharge to Sewer

4.2.6 As advised above, there are existing public surface water sewers within the

development site that already accommodate the existing surface water run-off.

4.3 Attenuation Options
Attenuation in ponds/basin and open water features

43.1 As it is proposed that the site will be redeveloped again for residential use, having
an open water structure to store rainwater within the site poses a risk to the safety

of the potential occupants of the site.

4.3.2 Although the impermeable areas of the site are being reduced from 80% to 75.5%,

there is still little room for provision of an open water structure.

Attenuate rainwater by storing in tanks or sealed water features

4.3.3 Attenuating the surface water runoff into Geo-cellular systems underneath the
parking and pedestrianised areas is considered to be an option for the site. These
could provide the storage required to accommodate the 1 in 100 year storm event

+ 30% climate change.

43.4 In line with current guidance, attenuation should be provided to ensure that the
system does not flood during a 1 in 30 year storm event and for a 1 in 100 year
storm event + 30% climate change the system can flood but the surcharge must

not flood properties and be kept within the site's boundary.

Drainage Strategy
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435 Given the nature of the proposed development it is recommended that storage is
provided for both the 1 in 30 year storm event and the 1 in 100 year storm event +

30% climate change.

Drainage Strategy
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5 Proposed Surface Water Drainage Strategy

51 The purpose of this Surface Water Drainage Strategy is to detail the principle of a
sustainable drainage strategy and layout. The final details should be designed and
confirmed at the detailed design stage and following consultations with the Local
Planning, Highway and Drainage Authority.

5.2 It is clear that there is an opportunity to provide a level of SuDs techniques
appropriate for the new site which will contribute to a sustainable development and
improve urban design, by balancing the different issues that influence the
development.

5.3 In regards to surface water discharge there is currently only one option available
to the client due to infiltration and discharge to a watercourse being deemed

unviable.

5.4 Therefore, discharge to the existing surface water sewers is deemed the only

viable option of surface water discharge.

5.5 An existing surface water run off rate of 22.6l/s has been calculated however it is
proposed to reduce this by 30% as a betterment to the existing situation. This is
on top of the reduction in impermeable area from the existing site to the
development proposal (80% to 75.5%). It is therefore proposed to restrict the
surface water into the existing sewer to 15.82l/s, this is subject to approval from

the local authority and United Utilities.

5.6 As infiltration methods of drainage have been deemed unviable, attenuation
methods in the form of sealed water features would be required to accommodate
the level of storage and would be the most appropriate means of attenuation on
this site with a volume of 116m3 of storage required for a 1 in 100 storm event

including climate change (+40%) in line with the NPPF.

Drainage Strategy
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5.7 It is proposed to locate the storage within the car parking spaces to the North of
the proposed development building, and the open space located to the South of
the development building. It is also proposed that the restricted discharge rate of
15.82 I/s will be shared across both points of connection so that each would be

restricted to approximately 7.91 I/s.

5.8 Drainage Strategy drawing 300068/001 located in Appendix A indicates a
possible layout option. The final drainage layout will be confirmed as part of the
detailed drainage design and consultations held with the Local Highway Authority
and United Utilities with regards to the final design details and future adoption of

the drainage techniques to be utilised.
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6 Conclusion

6.1 This report serves to review and assess the impact of the proposed development
on the flood mechanisms of the site and the impact on the surrounding area in
accordance with NPPF.

6.2 It is proposed to restrict the surface water into the existing United Utilities sewer at
a combined rate of 15.82l/s, the associated storage will be in the form of sealed
water features located to the north and south of the proposed development building
within the car park / open space.

6.3 This report concludes that the site can be developed without increasing flood risk

to the site itself and other sites in the vicinity and also without unacceptable

residual risk of flooding, with the implementation of suitable mitigation measures.
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Sanderson Associates (Consulting Engineers) Ltd ("the consultant"), has not checked or verified,
and shall have no liability whatsoever for any inaccuracies which may be attributable to any data,
reports, base plan(s) and drawings provided by the client, or purchased by the consultant on the
client's behalf, that may have been utilised within this drawing.

The consultant shall not be liable for the use by any person of any document for any purpose
other than that for which the same were provided by the consultant.

No liability whatsoever is accepted by the consultant for any error or omissions.

The consultant accepts no liability for any vehicle specification errors within the vehicle track
software used and / or it's vehicle libraries.

The locations of utilities apparatus, if shown, is reproduced from plans supplied to the consultant,
although care has been taken when duplicating this information. These locations are approximate
only and no guarantee can be given for their accuracy. It is the client's or it's appointed
agent/contractors responsibility to verify the exact locations on site by hand dug trial holes or
other appropriate means prior to mechanical excavation.

Service connections are not shown but their presence should be anticipated.

Reference to any third party equipment shown on this drawing was only relevant at the time the
drawing was prepared.

It is the client's responsibility to ensure that any equipment ordered meets the design.
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A

Sanderson Associates (Consulting Engineers) Ltd ("the consultant"), has not
checked or verified, and shall have no liability whatsoever for any inaccuracies
which may be attributable to any data, reports, base plan(s) and drawings
provided by the client, or purchased by the consultant on the client's behalf, thaf
may have been utilised within this drawing.

The consultant shall not be liable for the use by any person of any document fof
any purpose other than that for which the same were provided by the
consultant.

No liability whatsoever is accepted by the consultant for any error or omissions.

The consultant accepts no liability for any vehicle specification errors within the
vehicle track software used and / or it's vehicle libraries.

The locations of utilities apparatus, if shown, is reproduced from plans supplied
to the consultant, although care has been taken when duplicating this
information. These locations are approximate only and no guarantee can be
given for their accuracy. It is the client's or it's appointed agent/contractors
responsibility to verify the exact locations on site by hand dug trial holes or
other appropriate means prior to mechanical excavation.

Service connections are not shown but their presence should be anticipated.
Reference to any third party equipment shown on this drawing was only relevan
at the time the drawing was prepared.

It is the client's responsibility to ensure that any equipment ordered meets the
design.
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Total impermeable area: 2347.13sgqm
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LEGEND

SURVEY STATION & NO. /&\ STN 1 CONTOUR EXAMPLE ONLY
LEVEL EXAPLE ONLY 46,772 VALUE IN METRES — “Sa
BED LEVEL BL
TOP
BANKS COVER LEVEL cL
BoTTOM EAVES LEVEL EL
FLOOR LEVEL FL
HEDGE
HEAD LEVEL HL
MARSH
INVERT LEVEL IL
TREE
WITH SPREAD & BOLE RIDGE LEVEL R
TO SCALE SILL LEVEL sL
MB — MULTIPLE BOLE EXAMPLE ONLY 515550N
HT — HEIGHT RELATIVE SPOT LEVEL +62.35
TO DATUM S
STUMP e THRESHOLD LEVEL TH
GATE — WATER LEVEL (WITH DATE) WL
STILE — STREET_FURNITURE
RETAINING WALL —r AR VALVE AV
WAL - BASEMENT LIGHT BLT
FENCE BOLLARD B
(WITH DESCRIPTION) BT INSPECTION COVER BT
BARBED WIRE BWF
BUS STOP BS
CHAIN LINK cLF
CABLE TV COVER crv
CHESTNUT PALING CPF DOWN PIPE .
CLOSE BOARDED CBF BRAIN R
CORRUGATED  IRON ciF ELECTRICITY COVER ELEC
IRON_ RAILINGS IRF ELECTRICITY POLE EP
MISCELLANEOUS Misc F EARTHING ROD R
PALING PF FIRE HYDRANT FH
POST & RAIL PRF FLAG STAFF Fs
POST & WIRE PWF FOOT PATH P
STEEL PALISADE SPF CAS VALVE v
TIMBER PANEL TPF ULLY I

IC FwW

INSPECTION COVER — FOUL
BUILDING V//
% KERB OUTLET KO
17 LAMP POST LP
OPEN SIDED BUILDING W//
% LETTER BOX LB

LITTER BIN BIN

GLASS ROOFED
MANHOLE — STORM WATER ~ MH SW

ARCHWAY

% NAME PLATE NP

POST P
——— ROAD SIGN RS
FOUNDATIONS | Fdn |
L RODDING EYE RE
T — SERVICE MARKER POST MKR
ARCA OF UNEVEN  (~ A
GROUND _ A D SLUICE VALVE sv
ToP STOP TAP ST
CLIFF Tt TELEGRAPH POLE P
BOTTOM e
TELEPHONE CALL BOX TCB
KERB K
TRAFFIC LIGHT i
DROP KERB o] DK .
UNABLE TO LIFT uTL
EDGE OF METALLNG  —oremmmmmmee ”»
VENT PIPE
OVERHEAD LINES I 515525N
(WITH DESCRIPTION) WATER OUTLET WO
EDGE OF VEGETATION M//ﬂw WATER METER WM
LEVELS SHOWN ALONG KERBS & WALLS ARE SHOWN ON THE SIDE 62.35
OF THE FEATURE TO WHICH THEY RELATE. EXAMPLE ONLY

NOTE: VISIBLE FEATURES IN THE VICINITY OF THE BOUNDARIES, AS SHOWN ON THIS SURVEY,
MAY NOT REPRESENT THE EXTENT OF LEGALLY CONVEYED OWNERSHIP.

DRAINAGE SURVEY NOTE:

DRAINAGE LINKS BETWEEN INSPECTION COVERS AND MANHOLES ARE ASSUMED TO BE
STRAIGHT. DRAINAGE LINKS HAVE BEEN ASCERTAINED FROM VISUAL INSPECTION ONLY
FROM THE INSPECTION CHAMBERS.
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APPENDIX B - Utility Records
United Utilities
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APPENDIX C — Windes Calculations
Existing Surface Water Run Off Estimate
Proposed Storage Calculations




Sanderson Associates

Page 1

Sanderson House
Jubilee Way
Huddersfield, WF4 4TD

Date 07/07/2021 14:46
File Existing run off rate.mdx

Designed by nathan.bridge
Checked by

Micro Drainage

Network 2019.1

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 1 PIMP (%) 100

M5-60 (mm) 16.000 Add Flow / Climate Change (%) 0

Ratio R 0.267 Minimum Backdrop Height (m) 0.200

Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 1.500

Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.200
Foul Sewage (1/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00

Volumetric Runoff Coeff. 0.750 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Network Design Table for Storm

« - Indicates pipe capacity < flow

PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design

1.000 10.000 0.100 100.0 0.235 5.00 0.0 0.600 o 150 Pipe/Conduit &

Network Results Table

PN Rain T.C. US/IL Z I.Area
(mm/hr) (mins) (m) (ha)

L Base Foul Add Flow Vel Cap Flow
Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)

1.000 35.39 5.17 0.000 0.235 0.0 0.0 0.0 1.00 17.8« 22.5

©1982-2019 Innovyze




Sanderson Associates

Page 1

Sanderson House
Jubilee Way
Huddersfield, WF4 4TD

Date 07/07/2021 15:36

Designed by nathan.bridge

File Storage Estimate - 5 1ls... |Checked by

Micro Drainage

Source Control 2019.1

Summary of Results for 100 year Return Period (+40%)

Storm Max Max Max Max Status
Event Level Depth Control Volume

(m) (m) (1/s) (m?)

15 min Summer 99.296 0.296 5.2 34.3 0 K
30 min Summer 99.408 0.408 5.4 47.3 O K
60 min Summer 99.513 0.513 5.6 59.5 0 K
120 min Summer 99.578 0.578 5.7 67.0 O K
180 min Summer 99.590 0.590 5.7 68.5 0 K
240 min Summer 99.590 0.590 5.7 68.4 0O K
360 min Summer 99.570 0.570 5.7 66.2 0 K
480 min Summer 99.546 0.546 5.6 63.3 0O K
600 min Summer 99.517 0.517 5.6 60.0 0 K
720 min Summer 99.487 0.487 5.5 56.5 0O K
960 min Summer 99.425 0.425 5.4 49.3 0 K
1440 min Summer 99.310 0.310 5.2 36.0 0 K
2160 min Summer 99.174 0.174 4.9 20.1 0 K
2880 min Summer 99.079 0.079 4.8 9.2 0O K
4320 min Summer 99.000 0.000 4.5 0.0 0 K
5760 min Summer 99.000 0.000 3.6 0.0 0O K
7200 min Summer 99.000 0.000 3.1 0.0 0 K
8640 min Summer 99.000 0.000 2.7 0.0 0 K
10080 min Summer 99.000 0.000 2.4 0.0 0 K
15 min Winter 99.338 0.338 5.3 39.2 0O K
30 min Winter 99.468 0.468 5.5 54.3 0 K
Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)

(m3) (m?)

15 min Summer 93.594 0.0 41.3 24
30 min Summer 66.218 0.0 58.4 37
60 min Summer 44.813 0.0 79.0 64
120 min Summer 29.415 0.0 103.4 110
180 min Summer 22.661 0.0 119.6 144
240 min Summer 18.683 0.0 131.5 176
360 min Summer 14.066 0.0 148.6 246
480 min Summer 11.501 0.0 162.0 316
600 min Summer 9.827 0.0 173.3 384
720 min Summer 8.635 0.0 182.6 452
960 min Summer 7.033 0.0 198.4 584
1440 min Summer 5.252 0.0 221.9 838
2160 min Summer 3.909 0.0 247.7 1196
2880 min Summer 3.164 0.0 267.6 1536
4320 min Summer 2.342 0.0 297.1 0
5760 min Summer 1.892 0.0 320.2 0
7200 min Summer 1.605 0.0 339.5 0
8640 min Summer 1.403 0.0 356.2 0
10080 min Summer 1.253 0.0 371.1 0
15 min Winter 93.594 0.0 46.1 24
30 min Winter 66.218 0.0 65.3 37
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Event
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Max

Max
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Level Depth Control Volume
(1/s)

(m)

99.595
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99.657
99.614
99.565
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99.065
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99.000
99.000
99.000
99.000
99.000

Rain
(mm/hr)
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.683
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.635
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.892
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Flooded Discharge Time-Peak
Volume

Volume
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Storage is Online Cover Level

Model Details

(m) 100.000

Tank or Pond Structure

Invert Level

(m) 99.000

Depth (m) Area (m?) Depth (m) Area (m?) |Depth (m) Area (m?)
0.000 116.0 0.700 116.0 1.400 0.0 2.100
0.100 116.0 0.800 116.0 1.500 0.0 2.200
0.200 116.0 0.900 116.0 1.600 0.0 2.300
0.300 116.0 1.000 116.0 1.700 0.0 2.400
0.400 116.0 1.100 0.0 1.800 0.0 2.500
0.500 116.0 1.200 0.0 1.900 0.0
0.600 116.0 1.300 0.0 2.000 0.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0103-5000-1200-5000

Minimum Outlet Pipe Diameter

Design Head (m) 1.200
Design Flow (1/s) 5.0
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface

Sump Available Yes
Diameter (mm) 103
Invert Level (m) 98.000
(mm) 150

(mm) 1200

Suggested Manhole Diameter

Control Points

Design Point

Mean Flow over

Head (m) Flow (1/s)

(Calculated) 1.200 5.0
Flush-Flo™ 0.354 5.0
Kick-Flo® 0.745 4.0
Head Range - 4.4

Depth (m) Area (m?)

o O O O O
O O O O O

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

Hydro-Brake® Optimum as specified.

invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth
0.100 3.4 1.200 5.0 3.000 7.7 7.000
0.200 4.7 1.400 5.4 3.500 8.3 7.500
0.300 5.0 1.600 5.7 4.000 8.8 8.000
0.400 5.0 1.800 6.0 4.500 9.3 8.500
0.500 4.9 2.000 6.3 5.000 9.8 9.000
0.600 4.7 2.200 6.6 5.500 10.2 9.500
0.800 4.1 2.400 6.9 6.000 10.7
1.000 4.6 2.600 7.2 6.500 11.1

(m) Flow (1/s)

11.
11.
12.
12.
12.
13.

w o o N o Ul
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