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1.0 Introduction

1.1  Project Background

Curtins were instructed by North Cumbria Integrated Care NHS Foundation Trust to develop a Detailed
Drainage Strategy (DS) for the development located at West Cumberland Hospital, CA28 8JG. The site
is centred on NGR 298950, 516040. The purpose of the DS is to provide construction information and

to deal with outstanding matters in respect to the discharge of planning conditions.

A planning application has been made to Copeland Borough Council with the reference 4/21/2294/0F1.
Cumbria County Council have made comments as the Highways Authority and the Lead Local Flood
Authority. Following on from these comments, conditions that relate to the drainage, as well other

aspects of the works, need to be discharged in order to gain planning approval.
Condition 5, 6, 14 are related to the drainage for the scheme and will be responded to in this report.
This report is based on the currently available information, discussions, and correspondence.

Proposals contained or forming part of this report represent the design intent and maybe subject to
alteration or adjustment in refining the detailed design for this project. Where such adjustments are
undertaken as part of the detailed design and are deemed a material deviation from the intent contained
in this document, prior approval shall be obtained from the relevant authority in advance of commencing
such works.

Where the proposed works to which this report refers are undertaken more than twelve months following
the issue of this report, Curtins shall reserve the right to re-validate the findings and conclusions by

undertaking appropriate further investigations at no cost to Curtins.

1.2 Scope of Assessment

The report is to be undertaken in accordance with the planning conditions set out by the Copeland

Borough Council and the standing advice and requirements of Cumbria County Council.
The report will:

e Present background information on the proposed development and the drainage planning
condition requirements.
« Discuss the drainage strategy and how it will address the planning condition.

¢ Include drawings and calculations to support the drainage strategy.

Rev V03 | Copyright © 2022 Curtins Consulting Ltd Page 1



WCHPH2-CUR-VV-XX-RP-C-92004
West Cumberland Hospital Phase 2 Development

Planning Ref: 4/21/2294 Discharge of Panning Conditions cCUFtInS

(Drainage)

2.0 Site Details

2.1 History and Current Use

The proposed development site is located within the West Cumberland Hospital in Whitehaven, CA28
8JG.

Access to the site is made via Homewood Road to the north of the site.

The grid reference of the centre of the site is 298950, 516040 (see Figure 2.1 below).

Figure 2-1: Site Location

The site is located within a residential area with properties surrounding the site to the north, south and

west and fields to the east. Within the site, the topography slopes relatively steeply from the northeast
to the southwest.
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2.2 Consented Development
The consented development comprises the following elements:

¢« Waste Compound

* Access Road

¢ Acute Hospital Building (Phase 2)
e Car Parking Area

2.3 Planning Conditions

This report addresses the following planning conditions:
Condition 5

No development shall commence until a surface water drainage scheme has been submitted to and
approved in writing by the Local Planning Authority.

The drainage scheme must include:

1. Aninvestigation of the hierarchy of drainage options in the National Planning Practice Guidance
(or any subsequent amendment thereof). This investigation shall include evidence of an
assessment of ground conditions and the potential for infiltration of surface water;

2. A restricted rate of discharge of surface water agreed with the local planning authority (if it is
agreed that infiltration is discounted by the investigations); and

3. A timetable for its implementation.

The scheme shall also be in accordance with the Non-Statutory Technical Standards for Sustainable

Drainage Systems (March 2015) or any subsequent replacement national standards.
The points raised above are answered as follows and evidenced in the sections below where required.

1. Aninvestigation of the hierarchy of drainage options in the National Planning Practice Guidance
(or any subsequent amendment thereof). This investigation shall include evidence of an

assessment of ground conditions and the potential for infiltration of surface water;

Infiltration testing has been carried out, the results of this are documented in Section 3.1 below and
Appendix A.

2. A restricted rate of discharge of surface water agreed with the local planning authority (if it is

agreed that infiltration is discounted by the investigations); and

The discharge rate for the site all storm events up to and including the Q100+40% climate change event
is restricted to the greenfield Q100 rate, 18.66l/s/ha. This is in line with the guidance given in the Non-
Statutory Technical Standards for Sustainable Drainage Systems (March 2015) document that is
referenced in the condition. Attenuation has been provided to store the additional flows within the below

ground network. Calculations have been provided in Appendix B that show the greenfield run off

Rev V03 | Copyright © 2022 Curtins Consulting Ltd Page 3



WCHPH2-CUR-VV-XX-RP-C-92004

West Cumberland Hospital Phase 2 Development -
Planning Ref: 4/21/2294 Discharge of Panning Conditions cCUFtInS
(Drainage)

calculations as well as proof that the proposed system works and is designed with this rate. The

proposed drainage layouts and impermeable areas plans can be found in Appendix C.
Condition 6

No development shall commence until a survey of the piped drainage systems to be retained on site
and connecting to the public sewer and a scheme of mitigation measures where it is deemed the
improvements are required to bring existing pipe work up to current design standards has been be

submitted to and approved in writing by the local planning authority.

A CCTV survey has been undertaken to confirm the route of the drainage that currently serves the site
and that the proposed works are connecting to. A layout showing this route and locations of defects as
well as suggested remediation methods can be found in Appendix D and a brief explanation can be

found in Section 3.3.
Condition 14

The development hereby approved shall not be brought into operational use until a management and
maintenance plan for the surface water drainage scheme for the lifetime of the development has been

submitted to and approved in writing by the local planning authority.

As a minimum the plan shall include arrangements for inspection and ongoing maintenance of all
elements of the surface water drainage scheme to secure its effective operation for the lifetime of the

development.

A maintenance strategy has been produced for the site that includes a schedule and methods of
maintenance, the document is WCHPH2-CUR-VV-XX-RP-C-92002-DRAINAGE MAINTENANCE
STRATEGY and will be included in the handover pack to ensure maintenance requirements are known
by the end user and is included as a stand-alone document accompanying the application to discharge

conditions.
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3.0 SuDS Assessment

3.1 Discharge by Infiltration

Site investigation by means of in-situ testing was undertaken in November 2021 by Curtins.

Soakaway tests were conducted in three of the six machine excavated trial pits (SA01, SA02 and TW
TPO1 (SA03)). All tests were conducted in natural strata of fine to medium grained SANDSTONE. SA01
infiltration test was repeated three times. One test was completed in SA02 and SA03 due to negligible

infiltration rates and as such no rate could be calculated over 1.5 hr duration of the tests.
The locations of the tests are shown in Appendix A.

Table 3-1: Infiltration Testing Results

Location Design Soil Infiltration

Rate f(m/s)

SA01 —Test 1 2.12E-04
SAQ01 —Test 2 1.03E-04
SAQ01 —Test 3 7.05E-05
SAQ02 — Test 1 N/A
SAQ3 — Test 1 N/A

The variation in infiltration rates is likely due to variability in weathering and fracture spacings in the
bedrock. Infill between fractures also appeared more clayey in SA02 and SAO03 which may limit

infiltration.

The site is overlain by clay and made ground with poor infiltration characteristics. Underlying sandstone
at 1-3.5m BGL also has generally poor infiltration. One test provided positive infiltration results, but this
is not in an area to which the site can drain to under gravity and is considered to be an anomaly due to

a fissure in the bedrock, rather than indicative of good infiltration potential.

Curtins cannot reasonably quantify the size and locations of further fissures across the site and, as
discussed previously with the LLFA, consider infiltration into unknown fissures on a site elevated about
dense residential development to be a high-risk strategy due to the likelihood of water re-emerging
downstream without control. We therefore conclude that infiltration is not the right drainage solution for

this site and do not propose to carry out further testing to confirm this as the risks and limitations remain.
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3.2 Discharge to Watercourse

Pow Beck lies approximately 800m to the west of the site boundary. The surface water drainage
currently serving the site discharges to the Beck via private surface water drainage and a piped

watercourse shown dashed blue line on UU record plans.

The line of the private drainage leading to the UU sewer is a relatively straight series of pipes and
manholes, the piped watercourse then continues east to Pow Beck. Connectivity was proved by dye
test on 14/09/2022 (see below photos)

A drawing has been produced showing the line of this drainage and the locations of defects found from

the survey, along with potential remediation works, this can be found in Appendix D along with the UU

sewer records.

Left to right: SW MH4C (the last manhole within the hospital ground) deposition point of 5000 litres of
dyed water, dye entering the Pow Beck.

3.3 Discharge to Surface Water Sewer

United Utilities (UU) sewer records indicate that a 225mm diameter surface water sewer is present in
Homewood Road to the northwest of the site, flowing west and increasing to 300mm diameter as it
crosses Homewood Drive and then increases in diameter again to 375mm to then apparently discharge

in to a 2000mm diameter culverted watercourse, flowing west.
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UU records also show a connection from the hospital site into the 225mm diameter sewer in Homewood
Road at UUMH 7001, as a 300mm diameter culverted watercourse from UUMH 8002.

Both visual inspection and GPR survey has found no evidence that the pipeline section between
UUMH8002 and UUMH7001 exists.

Further investigations were undertaken of the existing drainage as it leaves the site at the western
boundary. The drainage route has been traced by CCTV survey to the connection point with the piped

culverted watercourse at SW MH4G, located in Homewood Drive as described in section 3.2 above.
Utility mapping of the existing hospital indicates that the existing surface water drainage leaves the site
at 3 locations along the southern and western boundaries of the site.

3.4 Discharge to Combined Sewer

A surface water connection to the combined sewer is not proposed.

Table 3-2 below summarises the options for surface water disposal following site assessment.

Table 3-2: Summary of Surface Water Disposal

Surface Water Potential Description

Disposal Method

o Infiltration testing resulted in little or no drainage from any of the test holes.
Infiltration X
Therefore, infiltration is confirmed as unsuitable.
Pow Beck is approximately 800m to the west of the site. UU records show
the watercourse is piped from near Ennerdale House on The Groves. CCTV
Watercourse v
survey and a dye test on 14/09/22 demonstrate this watercourse connects to
Pow Beck. This is the proposed site surface water disposal method.
Surface Water Sewer X Public surface water sewer to the west of the site that serves the existing site.
Combined Water X Surface water sewer will be used.
Sewer

The SuDS review concludes that the only viable means of dealing with drainage flows from site is to
the existing surface water drainage that serves the site and connects to the Pow Beck via the piped

watercourse.
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4.0 Surface Water Drainage

4.1 Drainage Strategy

The surface water drainage is split across the site, firstly due to the steeply sloping nature of the

development area but also because of the phasing of the works. The areas are split into:

¢ The Waste Compound and access road
e Phase 2
¢ Phase 2 Car Park and

Each area has a flow control device rated to the greenfield Q100 flow rate and the required attenuation
to serve the surface water runoff generated for storms up to the 1 in 100 year + 40% climate change
event. The total discharge rate for all of the proposed works is 24.8l/s this can be broken down as

follows for the different areas of the site, listed from furthest upstream:

e 4.5l/s from the Waste Compound & Access Road
e 8l/s from the Phase 2 Car Park, and 1
* 12.3l/s from the Phase 2 Hospital Building.

There are 2 flow control devices at the outfall to ensure that the overall discharge rate is not exceeded
one serving the Car Park, the Waste Compound & Access Road and the Phase 2 Hospital Building with

the other serving the Phase 2 Car Park.

The piped network has been designed with capacity to accept potential future flows from a car park
development of Sneckyeat Road, to the North of the site. However, no allowance has been made in the
calculation of discharge rates for this development and specification of flow control devices. A separate
planning application would be required prior to connection of this system, followed by alteration of flow

control devices to pass forward the agreed flow rate.

The proposed surface water drainage connects to the private 300mm surface water sewer within the

site boundary. This then flows west to the UU sewer in Homewood Drive.

The Surface Water Drainage Strategy Drawings and calculations are provided in Appendix B, C and
D as: —

* Greenfield Run off Rate Estimation

¢ WCHPH2-CUR-VV-XX-CA-C-92000_Site Wide Surface Water Drainage
WCHPH2-CUR-VV-XX-DR-C-04008_Existing Drainage Rehabilitation Sketch

*  WCHPH2-CUR-VV-XX-DR-C-92001_Drainage Layout

«  WCHPH2-CUR-VV-XX-DR-C-92002_Waste Compound & Access Road Drainage Layout
¢ WCHPH2-CUR-VV-XX-DR-C-92008_Impermeable Areas

¢ WCHPH2-CUR-VV-XX-DR-C-92009 Exceedance Flow Routes
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*  WCHPH2-CUR-VV-XX-DR-C-92010_Drainage Details

Specific elements of the surface water drainage design are described in the following sections.

4.2 Designing for Local Drainage System Failure

In accordance with general principles discussed in CIRIA Report C635, Designing for Exceedance in
Urban Drainage the proposed surface water drainage, where practical, should be designed to ensure
no increased risk of flooding to buildings on the site or elsewhere as a result of extreme rainfall, lack of

maintenance, blockages or other causes.
Blockage

Itis thought that the highest risk would be due to blockage of the flow control device prior to flow entering

the new off-site pipeline.

Any overland flow from the site resulting from blockage or exceedance of the drainage system capacity

would spill from the cover of the Hydro Brake chamber or the lowest point of the system.

The drainage model has been tested to failure to determine the locations of first flooding on the site
should there be a blockage. The locations that would flood include gullies on the northern access route,
the flow control chamber that serves phase 2, the waste compound and the lowest point of the overall

system which is the rodding eye to the southwest of the proposed car park.

The hospital building would not be at risk due to the proposed topography around the areas where

flooding may occur.
Exceedance

The site drainage has been designed to attenuate the 100-yr rainfall event, including a 40% allowance
for climate change. The drainage system will also provide capacity for lower probability (longer duration

design storm events) which are not critical duration.

Exceedance flows will be retained on site within the drainage system as far as practical however for
rainfall events of a greater return period it may be necessary to pass forward more flow or to spill flow

from the system.

Model simulations have been undertaken to assess at what return period flooding might occur,

exceedance flow routes and flood volume.

The locations that would flood include gullies on the northern access route, the flow control chamber
that serves phase 2, the waste compound and the lowest point of the overall system which is the rodding

eye to the southwest of the proposed car park.

Runoff resulting from the flow control would flow to the southwest and into the drainage system serving
the car park. If this area should then flood it will first occur from the rodding eye with exceedance water

flowing west down the bank and onto the access road. From here the water will flow southwest and off
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site. Flooding from the gullies on the northern access road will flow along the eastern section of the
access road, until it also leaves site to the south. While the flood water is flowing along the access road,
if the system that serves these areas is not at capacity, flood water will enter these systems, via the

existing gullies, rather than flowing off site.
Overland Flow Routes

e Overland flow routes as described above are indicated on drawing
WCHPH2-CUR-VV-XX-DR-C-92010_Exceedance Flow Routes in Appendix C.

Drainage Contingency

The proposed surface water drainage system has been designed to provide adequate storage volume
against flooding for the 1 in 100 year critical storm event, including a 40% allowance to account for

potential climate change.
Building Layout and Detail

Much of the building will have level access and therefore, external levels have been set to fall away

from the building ensuring any flood water runs away from the building.

4.3 Water Quality Treatment

Surface Water run-off from hard paved areas at risk from contamination should receive water quality
treatment. Non-residential car parks and in-site access roads, typical for hospitals, are considered
Medium hazard in terms of contamination. Figure 4-1 illustrates the pollution hazard indices for different
land use classifications from The CIRIA SuDS Manual C753 (2015).
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TABLE Pollution hazard indices for different land use classifications
26.2

Residental roofs very Iow 0z 0.3 005
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whers there
Diher noafs jal
mdustral m[?:m FemmErEs Loy 03 15 potential for 005
metals io leach
fram the roof)

Individual property driveways,
residantial car parks, low traffic roads
[eqg cul de sacs, homezones and
peneral access reads) and non- Loy (1B o4 D4
residential car parking with infrequent
change (eg schools, officas) ie < 300
traffic movemenisiday

Commercial yard and delwery areas.,
non-residential car parking with
frequent change (80 hospitals, retal), al Mediwm 07 06 or
roads excepl kow Iraffic roads and runk
rCads MmooV ays'

Shes with heavy pollution (8g haulage
yards, larmy parks, highly Trequenbed
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waste sites), sites whare chemicals and
fuels iother than domestic fusl oll) ars
1o be delivered handled, slored, used
or manulaetsred; industrial siles; trunk
roads and motorways’

Hagh 0.g 0.g 0.8

Figure 4.1: Pollution Hazard indices for land use classification (Table 26.2 the CIRIA SuDS
manual 2015)

Treatment could be provided using sustainable methods such as: filter strips, filter drains, swales, bio-
retention systems, and/or permeable paving. Figure 4-3 illustrates the SuDS Component mitigation
indices from The CIRIA SuDS Manual C753 (2015).
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TABLE Indicative SuDS mitigation indices for discharges to surface waters

Type of SUDS component TSS - Metals Hydrocarbons

Filter strip 04 04 05

Filter drain 04 04 04

Swale 05 06 06

Bioretention system 08 08 08

Permeable pavement 07 06 0.7

Detention basin 0.5 05 0.6

Pongd* o 07 05

Wetland 0s* 08 08

Proprietary Weatment These must demonstrate that they can adaress each of the contaminant types to

systome™s accmmuummnmwmmww1n1p‘8m
period event, for inflow concentrations relevant 1o the contributing drainage area

Notes

1 SuDS components only dalver these INGICEs If hey Toliow GesigN QUISANcSe Wil respect 10 hydraulcs and treatment 30t Out In the
relevant technical component chaplers.

2 Fiter drains can remove coarse sediments, but thew use for this purpose will have signficant mphcations with respect to
manienance requrements, and this shouid de taken Into account In the dexgn and Maintenance Plan

3 Ponds and wetlande can remove coarse sediments, bul thesr uee for thie purpoee will have significant implications with respect
10 e mantenance requrementis and amenty value of the system. Sedment should normally be removed upstream. unless they
are specifically designed (o retain sedment in 3 separate part of the component, where it cannct eazily migrate 1o the man body
of water.

4 Wnere a wetland ia not 2pecifically designed 10 provide significantly enhanced trestment. it should be congiderad 62 having the
20me MRIKAtIon INAces 63 6 pond
5 See Chapter 14 for approaches to demonstrate product performance. A Bntish Water/Environment Agancy assesament code of

practice is currently under development that will allow manufacturers to complete an agreed test protocol for systems intended 1o
treat contaminated surface water runoff. Full details can be found at: httpzitinyurl.comiqt 7yw 7

6 SEPA only considers proprietary restment systems 8¢ appropriste in exceptionsl circumetances where other types of SuDS
component are not practicable. Proprietary trestment eystems may dleo be considered appropriate for existing sites hal sre
cauing poliution wheare 1ere i & requirement 10 retrofit reatment. SEPA (2014) aleo providee 8 flowchart with & summary of
chacks on euitability of a proprietary syetem

Figure 4.2: Indicative SuDS mitigation indices (Table 26.3 the CIRIA SuDS manual 2015)

The selection of treatment should ensure that the SuDS mitigation component index (Figure 4-1)
exceeds the pollution hazard index (Figure 4-2). Where two stages of treatment are required, the
second stage of treatment should account for reduced performance due to lower inflows; therefore 0.5
(mitigation index) should be used.

The type(s) of mitigation should be considered as the site design is finalised i.e. paving surfaces etc.
The proposals for pollution protection should be agreed with Cumbria County Council, Lead Local Flood
Authority. It is proposed that a permeable surface will be used in all parking bays as part of the phase

2 site, table 4-1 shows how the mitigation indices compare to the pollution indices.

Table 4-1: Summary of Pollution vs Mitigation Indices for a Permeable Non-Residential Car Park

Non-Residential Car Park vs

. Metals Hydrocarbons
Permeable Paving
Pollution Indices 0.7 0.6 0.7
Mitigation Indices 0.7 0.6 0.7
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The combination of the permeable paving, the filter drains below the car park and catchpit manholes

will provide adequate mitigation for the pollution potential of the car park.

For the waste compound and access road an interceptor is being proposed due to the space constraints
and heavy loading on the site.
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5.0 Foul Water Disposal

A separate foul water drainage system has been designed for the site. The foul water drainage will
serve a section of the Waste Compound as well as the proposed hospital building. The drainage will
fall via gravity to the south where it connects into the existing 150mm foul drainage that serves the site.
This existing drainage follows the same route as the surface water and eventually discharges into the
UU sewer in Homewood Drive to the west.

The proposed foul water drainage layout is provided on drawing WCHPH2-CUR-VV-XX-DR-C-
92001_Drainage Layout in Appendix C.
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6.0 Drainage Construction

6.1  Timetable for Implementation

The drainage system will be constructed at an early stage of the development, prior to the roads, car
parking and structures being finished. This will allow the system to be functioning at the time the site is
completed.
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7.0 Conclusions

71 Conclusions

This report has demonstrated Infiltration has been considered, following the SuDS hierarchy and

presented evidence that clearly show that infiltration drainage is not viable for this site.
In doing so, it is concluded that part 1 of Planning Condition 5 has been satisfied.

A surface drainage design has been developed with restricted discharge rates in accordance with the
Non-Statutory Technical Standards for Sustainable Drainage Systems (March 2015). Surface water
drainage calculations, a drainage layout plan and component construction details have been provided

to evidence.
In doing so, it is concluded that part 2 of Planning Condition 5 has been satisfied.

A statement confirming the intended timetable for the construction of the drainage in relation to the

other construction elements and subsequent development completion has been stated.
In doing so, it is concluded that part 3 of Planning Condition 5 has been satisfied.

A CCTV survey has been completed to prove the connection and condition of the existing drainage to

the UU sewers in Homewood Drive.
In doing so, it is concluded that Planning Condition 6 has been satisfied.

A maintenance report that includes procedures and a schedule has been provided for the proposed

drainage system that will be provided in the handover pack for the end user to refer to.
In doing so, it is concluded that Condition 14 has been satisfied.

Comments received from United Utilities with respect to Sneckyeat Road car park have been
addressed, the proposed system is designed with hydraulic capacity to accept an increased flow rate
in the event that this is separately approved via the planning process but no flows from Sneckyeat Road

(outside of the current red line boundary) are included in the re-submitted design.

The existing site is considered brownfield so the proposed discharge rate has been restricted to the
greenfield Q100 rate, which is as per the requirements given in the Non-Statutory Technical Standards
for Sustainable Drainage Systems (March 2015) document that is referenced in condition 5. This is also

industry standard and has been approved without comment by the LLFA as part of this application.
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8.0 Appendices

Appendix A  Site Infiltration Locations and Calculations
Appendix B Drainage Design Calculations
Appendix C  Proposed Drainage Layouts

Appendix D  Existing Drainage Layout
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Appendix A  Site Infiltration Locations and Calculations
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Curtins Ltd @cu rtins

17 - 19 Whitworth St W, Manchester M1 5WG
Tel: 0121 643 4694

Project: West Cumberland Hospital Project: West Cumberland Hospital
Job Number: 73039 Job Number: 73039
Author: ZH Author: ZH
Hole Ref.: SA01 Hole Ref.: SA01
Test Date: 03/08/2021 Test Date: 03/08/2021
Test No.: 10of3 Test No.: 10f3
250 m Length of trial pit C Time (min)  w Time (s) Depth (mm bgl) Stratum
0.90 m Width of trial pit 0 0 0.53
0.95 m Depth (total) of trial pit 1 60 0.56
2.25 m? Area of trial pit base 2 120 0.57
0.53 m bgl Water level at start of test (approximate invert level) 3 180 0.59
0.95 m bgl Water level at end of test 4 240 0.61
5 300 0.62
0.420 m Effective storage depth 6 360 0.63
0.635 m bgl Effective storage depth (75% full) 7 420 0.64
0.845 m bgl Effective storage depth (25% full) 8 480 0.65 Grey and brown
9 540 0.67 slightly weathered
SANDSTONE with
0.473 m® Effective storage volume (V7s.,5) 10 600 0.68 clay infill between
3.678 m? Internal surface area (50% effective depth) (as) 1 660 0.71 fractures.
605 s Time for head to fall from 75% to 25% effective depth (t;s.25) 12 720 0.74
13 780 0.77
14 840 0.78
16 960 0.83
2.12E-04 m/s Soil infiltration rate (f) 18 1080 0.89
20 1200 0.92
22 1320 0.95

Time (s)
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 1200 1250 1300 1350 1400

0.2

0.4

Depth (mm bgl)

0.6 25% Drop

25% Drop

0.8
75% Drop

75% Drop

Note 1: Pit backfilled with arisings.
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17 - 19 Whitworth St W, Manchester M1 5WG
Tel: 0121 643 4694

Project: West Cumberland Hospital Project: West Cumberland Hospital
Job Number: 73039 Job Number: 73039
Author: ZH Author: ZH
Hole Ref.: SA01 Hole Ref.: SA01
Test Date: 03/08/2021 Test Date: 03/08/2021
Test No.: 20f3 Test No.: 20f3
2.50 m Length of trial pit C Time (min) w Time (s) Depth (mm bgl) Stratum
0.90 m Width of trial pit 0 0 0.53
0.95 m Depth (total) of trial pit 1 60 0.55
2.25 m? Area of trial pit base 2 120 0.56
0.53 m bgl Water level at start of test (approximate invert level) 3 180 0.575
0.90 m bgl Water level at end of test 4 240 0.59
5 300 0.6
0.420 m Effective storage depth 6 360 0.61
0.635 m bgl Effective storage depth (75% full) 7 420 0.62
0.845 m bgl Effective storage depth (25% full) 8 480 0.63
9 540 0.64
0.473 m® Effective storage volume (Vs.,5) 10 600 0.64
3.678 m? Internal surface area (50% effective depth) (as) 11 660 0.66
1250 s Time for head to fall from 75% to 25% effective depth (t75.5) 12 720 0.67 Grey medium to
13 780 0.68 coarse graind
14 840 0.69 crystalline
16 960 07 SANDSTONE
1.03E-04 m/s Soil infiltration rate (f) 18 1080 0.73
20 1200 0.75
22 1320 0.77
24 1440 0.79
26 1560 0.81
28 1680 0.83
30 1800 0.85
32 1920 0.86
34 2040 0.87
36 2160 0.89
38 2280 0.9

Time (s)
0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300

0.2
0.4
)
&
£
£
<
S
2
@
o
0.6 25% Drop
25% Drop
0.8
75% Drop

75% brop ﬁ\.\'\‘\.

Note 1: Pit backfilled with arisings. |
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17 - 19 Whitworth St W, Manchester M1 5WG
Tel: 0121 643 4694

Project: West Cumberland Hospital Project: West Cumberland Hospital
Job Number: 73039 Job Number: 73039
Author: ZH Author: ZH
Hole Ref.: SA01 Hole Ref.: SA01
Test Date: 03/08/2021 Test Date: 03/08/2021
Test No.: 3of3 Test No.: 3of 3
250 m Length of trial pit C Time (min) w Time (s) Depth (mm bgl) Stratum
0.90 m Width of trial pit 0 0 0.5
0.95 m Depth (total) of trial pit 1 60 0.51
225 m? Area of trial pit base 2 120 0.52
0.50 m bgl Water level at start of test (approximate invert level) 3 180 0.52
0.90 m bgl Water level at end of test 4 240 0.52
5 300 0.53
0.450 m Effective storage depth 6 360 0.54
0.613 m bgl Effective storage depth (75% full) 7 420 0.55
0.838 m bgl Effective storage depth (25% full) 8 480 0.56
9 540 0.57
0.506 m* Effective storage volume (V75.5) 10 600 0.58
3.780 m? Internal surface area (50% effective depth) (as,) 11 660 0.59
1900 s Time for head to fall from 75% to 25% effective depth (t75.,5) 12 720 0.6
13 780 0.61
14 840 0.61
16 960 0.63
7.05E-05 m/s Soil infiltration rate (f) 18 1080 0.64 Grey medium to
20 1200 0.66 coarse graind
22 1320 067 crystalline
24 1440 0.69 SANDEICHE
26 1560 0.7
28 1680 0.72
30 1800 0.72
32 1920 0.74
34 2040 0.76
36 2160 0.77
38 2280 0.78
40 2400 0.79
42 2520 0.81
44 2640 0.82
46 2760 0.84
48 2880 0.85
50 3000 0.87
52 3120 0.88
54 3240 0.89
56 3360 0.9

Time (s)
0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600 2700 2800 2900 3000 3100 3200 3300 3400
0

02
04

=

Ei

€

£

=

g

e 25% Drop
06

25% Drop

08 75% Drop

75% Drop \'

Note 1: Pit backfilled with arisings. |
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17 - 19 Whitworth St W, Manchester M1 5WG
Tel: 0121 643 4694

Project: West Cumberland Hospital Project: West Cumberland Hospital
Job Number: 73039 Job Number: 73039
Author: zH Author: zH
Hole Ref.: SA02 Hole Ref.: SA02
Test Date: 03/08/2021 Test Date: 03/08/2021
Test No.: 10f1 Test No.: 10f1
220 m Length of trial pit Time ( ul  Time(s) Depth (mm bgl) Stratum
090 m Width of rial pit 0 0 1.16
165 m Depth (total) of trial pit 1 60 1.16
198 m? Area of trial pit base 2 120 1.16
116 mbgl  Water level at start of test (approximate invert level) 3 180 1.16
116 mbgl  Water level at end of test 4 240 1.16
5 300 1.16
049 m Effective storage depth 6 360 1.16
1283 mbgl  Effective storage depth (75% full 7 420 1.16
1528 mbgl  Effective storage depth (25% ful) B 480 1.16
9 540 1.16
0.485 m* Effective storage volume (V7s.s) 10 600 1.16
3499 m? Internal surface area (50% effective depth) (aso) 1 660 1.16
NA s Time for head to fall from 75% to 25% effective depth (trs.s) 12 720 1.16
13 780 1.16
14 840 1.16
16 960 1.16
N/A mis___Soil infiltration rate (f) 18 1080 1.16
20 1200 1.16
22 1320 1.16
24 1440 1.16
26 1560 1.16
28 1680 1.16
30 1800 1.16
32 1920 1.16
34 2040 1.16
36 2160 1.16
38 2280 1.16 P,
40 2400 1.16 ooy weaireres]
42 2520 1.16 SANDSTONE,
44 2640 1.16 mﬁ:
46 2760 1.16 clayey gravel of
48 2880 1.16 angular to
50 3000 116 EHEREITE
sandstone.
52 3120 1.16
54 3240 1.16
56 3360 1.16
58 3480 1.16
60 3600 1.16
62 3720 1.16
64 3840 1.16
66 3960 1.16
68 4080 1.16
70 4200 1.16
72 4320 1.16
74 4440 1.16
76 4560 1.16
78 4680 1.16
80 4800 1.16
82 4920 1.16
84 5040 1.16
86 5160 1.16
88 5280 1.16
%0 5400 1.16
%2 5520 1.16
% 5640 1.16
% 5760 1.16
%8 5880 1.16
100 6000 1.16
102 6120 1.16
104 6240 1.16

Time (s)
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000 4200 4400 4600 4800 5000 5200 5400 5600 5800 6000 6200

5
Eos
&
&
1
12
25% Drop H[eroe
14
75% Drop 75%[prop

16

Note 1: Negligble infiltration, infiltration rate could not be calculated. Pit backfilled with arisings.
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17 - 19 Whitworth St W, Manchester M1 5WG
Tel: 0121 643 4694

Project: West Cumberland Hospital Project: West Cumberland Hospital
Job Number: 73039 Job Number: 73039
Author: ZH Author: ZH
Hole Ref.: SA03 Hole Ref.: SA03
Test Date: 03/08/2021 Test Date: 03/08/2021
Test No.: 1of 1 Test No.: 10f1
2.80 m Length of trial pit C Time (| ul Time (s) Depth (mm bgl) Stratum
1.00 m Width of trial pit 0 0 1.07
1.40 m Depth (total) of trial pit 1 60 1.07
2.80 m? Area of trial pit base 2 120 1.075
1.07 m bgl Water level at start of test (approximate invert level) 3 180 1.08
1.11 m bgl Water level at end of test 4 240 1.08
5 300 1.08
0.330 m Effective storage depth 6 360 1.08
1.153 m bgl Effective storage depth (75% full) 7 420 1.08
1.318 m bgl Effective storage depth (25% full) 8 480 1.08
9 540 1.08
0.462 m® Effective storage volume (Vys.55) 10 600 1.08
4.054 m? Internal surface area (50% effective depth) (as) 11 660 1.08
N/A s Time for head to fall from 75% to 25% effective depth (t75.55) 12 720 1.08
13 780 1.08
14 840 1.08
16 960 1.08
N/A mis Soil infiltration rate (f) 18 1080 1.08
20 1200 1.085 Light brown and
22 1320 1.09 grey weathered
SANDSTONE,
24 1440 1.09 recovered as a
26 1560 1.09 sandy slightly
28 1680 1.09 iy gl @i
angular to
30 1800 1.09
35 2100 1.09 sandstone.
40 2400 1.09
45 2700 1.09
50 3000 1.09
55 3300 1.1
60 3600 1.1
65 3900 1.1
70 4200 1.1
75 4500 1.1
80 4800 1.1
85 5100 1.1
90 5400 1.1
95 5700 1.1
100 6000 1.1
1056 6300 1.1
110 6600 1.1
115 6900 1.1
120 7200 1.1
Time (s)
0 400 800 1200 1600 2000 2400 2800 3200 3600 4000 4400 4800 5200 5600 6000 6400 6800 7200
0
02
0.4
06
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£
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r
1
25% Drop
12
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14
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Note 1: Negligble infiltration, infiltration rate could not be calculated. Pit backfilled with arisings.
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Appendix B Drainage Design Calculations
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Z HR Walllingfolfd

Calculated by: Dan Moore

Greenfield runoff rate
estimation for sites

www.uksuds.com | Greenfield runoff tool

Site Details

Site name: P22 Latitude: 54.52043° N
Site location: ST CUMBERLAND HOSPITAL Longitude: 3.55297° W
This is an estimation of the greenfield runoff rates that are used to meet normal best

practice criteria in line with Environment Agency guidance “Rainfall runoff management Reference: 2477628765
for developments”, SC030219 (2013) , the SuDS Manual C753 (Ciria, 2015) and

the non-statutory standards for SuDS (Defra, 2015). This information on greenfield runoff rates may be Date: May 07 2021 15:36

the basis for setting consents for the drainage of surface water runoff from sites.

Runoff estimation approach IH124

Site characteristics

Total site area (ha): 1
Methodology

Qgar estimation method: Calculate from SPR and SAAR

SPR estimation method: Calculate from SOIL type

Soil characteristics
Default Edited

SOIL type: 4 4
HOST class: N/A N/A
SPR/SPRHOST: 0.47 0.47

Hydrological characteristics
Default Edited

SAAR (mm): 1189 1189
Hydrological region: 10 10
Growth curve factor 1 year: 0.87 0.87
Growth curve factor 30 years: 17 1.7
Growth curve factor 100 years: 2.08 2.08
Growth curve factor 200 years: 237 237

Greenfield runoff rates
Default Edited

Qgar (I/s): 8.97 8.97
1in 1 year (I/s): 7.81 7.81
1in 30 years (I/s): 15.25 15.25
1in 100 year (I/s): 18.66 18.66
1in 200 years (I/s): 21.27 21.27

Notes

(1) Is Qgag < 2.0 l/s/ha?

When Qgar is < 2.0 I/s/ha then limiting discharge rates are set at
2.0 I/s/ha.

(2) Are flow rates < 5.0 I/s?

Where flow rates are less than 5.0 I/s consent for discharge is
usually set at 5.0 I/s if blockage from vegetation and other
materials is possible. Lower consent flow rates may be set where
the blockage risk is addressed by using appropriate drainage
elements.

(3) Is SPR/SPRHOST = 0.37?

Where groundwater levels are low enough the use of soakaways
to avoid discharge offsite would normally be preferred for
disposal of surface water runoff.

This report was produced using the greenfield runoff tool developed by HR Wallingford and available at www.uksuds.com. The use of this tool is subject to the UK SuDS terms and conditions
and licence agreement, which can both be found at www.uksuds.com/terms-and-conditions.htm. The outputs from this tool are estimates of greenfield runoff rates. The use of these results is
the responsibility of the users of this tool. No liability will be accepted by HR Wallingford, the Environment Agency, CEH, Hydrosolutions or any other organisation for the use of this data in the

design or operational characteristics of any drainage scheme.
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Curtins Consulting Ltd

Network: Storm Network
Dan Moore
27/07/2022

File: WCHPH2-CUR-VV-XX-CA-C-92111-P03-Sit

Page 1

92000

SITE WIDE SURFACE WATER
DRAINAGE - P03

Rainfall Methodology FSR
Return Period (years) 100
Additional Flow (%) 40

Design Settings

Maximum Time of Concentration (mins)
Maximum Rainfall (mm/hr) 50.0
Minimum Velocity (m/s) 1.00

30.00

FSR Region England and Wales Connection Type Level Soffits
M5-60 (mm) 17.000 Minimum Backdrop Height (m) 1.000
Ratio-R  0.300 Preferred Cover Depth (m) 0.900
CvV 0.750 Include Intermediate Ground v

Time of Entry (mins) 5.00

Name

SAR1
G1
SAR2
SAR3
SAR4
SARS5
SAR6
S1
S2
S3
s3a
S4
S5
RE1
S6
RE2
S7
RE3
RE4
S8
RE5

Nodes
Area TofE Cover Diameter Easting Northing
(ha) (mins) Level (mm) (m) (m)
(m)
0.129 95.031 1800 299075.086 516095.205
0.014 5.00 94.200 350 299073.477 516065.132
0.035 94.756 299061.379 516083.924
95.183 299039.597 516124.361
0.075 95.403 299014.510 516140.627
94.775 2100 299032.774 516118.444
95.043 1800 299030.243 516116.414
0.076 5.00 91.074 298995.213 516081.956
0.069 5.00 91.324 299011.932 516101.222
0.059 5.00 92.104 298970.597 516151.899
91.095 298945.924 516136.236
0.187 5.00 90.964 1200 298963.603 516078.459
90.883 1350 298926.853 516121.105
0.039 5.00 90.810 150 298937.847 516084.501
90.294 1500 298915.382 516111.185
0.116 5.00 92.433 150 298953.531 516165.422
0.100 5.00 90.300 1800 298903.483 516125.018
0.106 5.00 89.763 150 298892.239 516043.469
0.070 5.00 88.253 150 298857.711 516083.320
88.733 1350 298869.774 516070.153
0.087 5.00 90.404 150 298905.309 516055.152

Enforce best practice design rules  x

Depth
(m)

1.451
0.500
1.806
2.383
2.583
2.015
2.297
1.076
1.566
2.626
1.837
1.974
2.283
1.050
1.734
1.125
1.785
1.125
0.753
1.542
1.047

Flow+ v10.2 Copyright © 1988-2022 Causeway Technologies Ltd




Curtins Consulting Ltd File: WCHPH2-CUR-VV-XX-CA-C-92111-P03-Sit | Page 2
CAUSEMY Network: Storm Network 92000
Dan Moore SITE WIDE SURFACE WATER
27/07/2022 DRAINAGE - P03
Nodes
Name Area TofE Cover Diameter Easting Northing  Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
RE6 0.142 5.00 88.418 150 298867.542 516098.518 1.027
S9 89.306 1500 298882.844 516081.836 2.214
RE7 0.042 5.00 90.823 150 298928.234 516072.034 1.048
S10 89.809 1500 298904.035 516100.778 2.859
S11 89.481 1350 298890.457 516116.805 2.821
EXSMH2 87.721 1200 298866.027 516107.452 2.021
Links

Name

1.002
3.000
1.003
2.000
1.004
1.005
1.005_1
5.000

us DS Length ks(mm)/ USIL
Node Node (m)

SAR1 SAR2
G1 SAR2
SAR2  SAR5
SAR3  SAR5
SAR4  SAR5
SAR5  SAR6
SAR6 S2

S1 S2

Name Vel

(m/s)

1.002  1.002
3.000

1.003  1.817
2.000  1.042
1.004  1.272
1.005  1.028
1.005_1

5.000  1.049

Cap
(I/s)

39.9
14.5
802.8
73.7
561.8
72.7
183.1
41.7

n

(m)

DSIL Fall Slope Dia TofC

Rain

(m) (m) (1:X) (mm) (mins) (mm/hr)

93.580 225 5.30

93.700 93.550 150 5.13

92.950 92.760 750 6.27

92.800 92.760 300 5.28

92.820 92.760 750 6.38

92.760 92.746 300 6.53

225 6.84

0.600 89.998 225 5.47
Flow us DS ZArea ZIAdd Pro Pro

(I/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)

245 1.226 1.056 0.129 0.0 128 1.053

2.7 1.056 0.014 0.0 44 0.628

33.8 1.056 1.265 0.178 0.0 103 0.922

0.0 1.715 0.000 0.0 0 0.000

14.2 1.265 0.075 0.0 81 0.556

480 1.715 0.253 0.0 178 1.096

48.0 1.266  0.253 0.0 79 3.904

14.4 1.266 0.076 0.0 91 0.954

50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0

Flow+ v10.2 Copyright © 1988-2022 Causeway Technologies Ltd




Curtins Consulting Ltd

File: WCHPH2-CUR-VV-XX-CA-C-92111-P03-Sit | Page 3

CAUSEMY Network: Storm Network 92000
Dan Moore SITE WIDE SURFACE WATER
27/07/2022 DRAINAGE - P03
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)
1.006 S2 S3 0.600 89.758 89.478 300 7.97 50.0
1.007_1 S3 s3a 0.600 89.478 89.258 300 8.86 50.0
s3a S5 89.258 88.750 300
6.000_1 S4 S5 0.600 88.990 237.0 300 5.85 50.0
1.007 S5 S6 0.600 88.600 88.560 450 9.11 50.0
6.000 RE1 S6 0.600 89.760 88.860 150 5.47 50.0
1.008 S6 S7 0.600 450 9.26 50.0
7.000 RE2 S7 0.600 91.308 225 5.42 50.0
1.009 S7 S11 0.600 300 9.35 50.0
8.000 RE3 S8 0.600 88.638 88.038 225 5.34 50.0
9.000 RE4 S8 0.600 87.500 225 5.28 50.0
8.001 S8 S9 0.600 87.191 87.092 450 5.63 50.0
10.000 RE5 S9 0.600 89.357 88.194 150 5.32 50.0
11.000 RE6 S9 0.600 87.391 300 5.38 50.0
Name Vel Cap Flow us DS ZArea IAdd Pro Pro
(m/s) (I/s) (I/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (1/s)  (mm)  (m/s)
1.006 1.024 72.4 75.5 1.266 0.398 0.0 262 1.155
1.007_1 1.362 96.3 86.7 1.537 0.457 0.0 224 1.534
2.276 160.9 86.7 1.537 0.457 0.0 157 2.316
6.000_1 1.017 71.9 355 1.674 0.187 0.0 149 1.014
1.007 1.038 165.1 122.2 1.284 0.644 0.0 289 1.131
6.000 1.621 28.7 74 0900 1.284 0.039 0.0 52 1.362
1.008 1.003 159.5 1296 1.284 1.335 0.683 0.0 309 1.112
7.000 2.701 107.4 22.0 0900 1.485 0.116 0.0 69 2.138
1.009 1.941 137.2 1706 1.485 0.900 0.899 0.0 300 1.966
8.000 1.718 68.3 20.1 0.900 0.106 0.0 83 1.496
9.000 1.004 39.9 13.3 1.114 0.070 0.0 89 0.905
8.001 1.524 242.4 334 1.092 1.764 0.176 0.0 112 1.083
10.000 1.845 32.6 16.5 0.962 0.087 0.0 75 1.848
11.000 1.273 90.0 26.9 1.764 0.142 0.0 112 1.116
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Links
Name us DS Length ks(mm)/ USIL DS IL Fall Slope Dia TofC Rain
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
8.002 S9 S10 0.600 87.092 86.950 450 6.10 50.0
12.000 RE7 S10 0.600 89.775 88.755 150 5.38 50.0
8.003 S10 S11 0.600 86.950 86.810 150 6.53 50.0
1.010 S11 EXSMH2 0.600 86.660 85.700 300 9.48 50.0
Name Vel Cap Flow us DS 2 Area ZAdd Pro Pro
(m/s) (l/s) (I/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)
8.002 1.433 2279 76.8 1.764 0.405 0.0 180 1.299
12.000 1.663 294 8.0 0.904 0.042 0.0 53 1.414
8.003 14.5 84.8 0.447 0.0 150 0.833
1.010 213.7 2554 1.721 1.346 0.0 300 3.062
Pipeline Schedule
Link Length Slope Dia Link USCL USIL USDepth DSCL DSIL DS Depth
(m)  (1:X) (mm) Type (m) (m) (m) (m) (m) (m)
1.002 225 95.031 93.580 1.226 94.756 1.056
3.000 150 94.200 93.700 94.756 93.550 1.056
1.003 750 94.756 92.950 1.056 94.775 92.760 1.265
2.000 300 95.183 92.800 94.775 92.760 1.715
1.004 750 95.403 92.820 94.775 92.760 1.265
1.005 300 94.775 92.760 1.715 95.043 92.746
Link us Dia Node MH DS Dia Node MH
Node (mm) Type Type Node (mm) Type Type
1.002 SAR1 1800 SAR2
3.000 G1 350 Manhole SAR2
1.003 SAR2 SAR5 2100
2.000 SAR3 SAR5 2100
1.004 SAR4 SAR5 2100
1.005 SAR5 2100 SAR6 1800
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Link

1.005_1
5.000
1.006
1.007_1

6.000_1
1.007
6.000
1.008
7.000
1.009
8.000
9.000
8.001
10.000

Length Slope Dia

(m)  (1:X) (mm)

225

225

300

300

300

237.0 300

450

150

450

225

300

225

225

450

150

Link us Dia

Node (mm)

1.005_1 SAR6 1800
5.000 S1
1.006 S2
1.007_1 S3
s3a

6.000_1 S4 1200

1.007 S5 1350

6.000 RE1 150

1.008 S6 1500

7.000 RE2 150

1.009 S7 1800

8.000 RE3 150

9.000 RE4 150

8.001 S8 1350

10.000 RES 150

Link
Type

Node

Type

Pipeline Schedule

Us CL
(m)
95.043
91.074
91.324
92.104
91.095
90.964
90.883
90.810
90.294
92.433
90.300
89.763
88.253
88.733
90.404

MH
Type

USIL US Depth
(m) (m)
89.998
89.758 1.266
89.478
89.258 1.537
88.990 1.674
88.600
89.760 0.900
1.284
91.308 0.900
1.485
88.638 0.900
87.500
87.191 1.092
89.357
DS Dia

Node (mm)

S2

S2

S3

s3a

S5 1350

S5 1350

S6 1500

S6 1500

S7 1800

S7 1800

S11 1350

S8 1350

S8 1350

S9 1500

S9 1500

DS CL
(m)
91.324
91.324
92.104
91.095
90.883
90.883
90.294
90.294
90.300
90.300
89.481
88.733
88.733
89.306
89.306

Node
Type

DS IL
(m)

89.478
89.258
88.750

88.560
88.860

88.038

87.092
88.194

MH
Type

DS Depth
(m)

1.266

1.266

1.537

1.284
1.284
1.335
1.485
0.900

1.114
1.764
0.962
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Pipeline Schedule

Link Length Slope Dia Link USCL USIL USDepth DSCL
(m)  (1:X) (mm) Type (m) (m) (m) (m)
11.000 300 88.418 87.391 89.306
8.002 450 89.306 87.092 1.764 89.809
12.000 150 90.823 89.775 89.809
8.003 150 89.809 86.950 89.481
1.010 300 89.481 86.660 87.721
Link us Dia Node MH DS Dia Node
Node (mm) Type Type Node (mm) Type
11.000 RE6 150 S9 1500
8.002 S9 1500 S10 1500 Manhole
12.000 RE7 150 S10 1500 Manhole
8.003 S10 1500 Manhole S11 1350
1.010 S11 1350 EXSMH2 1200
Manhole Schedule
Node Easting Northing CL Depth  Dia Connections Link
(m) (m) (m) (m)  (mm)
SAR1 299075.086 516095.205 95.031 1.451 1800
0
0 | 1.002
Gl 299073.477 516065.132 94.200 0.500 350 0
0 | 3.000
SAR2 299061.379 516083.924 94.756 1.806 o \ 1| 1.002
\®/ 2 | 3.000
2 0 | 1.003

DS IL
(m)
86.950
88.755
86.810
85.700

MH
Type

I
(m)

93.700
93.550

92.950

DS Depth
(m)

1.764

0.904

1.721

Dia
(mm)

225

150
225
150

750
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CAUSEMY Network: Storm Network 92000
Dan Moore SITE WIDE SURFACE WATER

27/07/2022 DRAINAGE - P03

Manhole Schedule

Node Easting Northing CL Depth Dia Connections Link IL Dia
(m) (m) (m) (m)  (mm) (m)  (mm)
SAR3 299039.597 516124.361 95.183 2.383

o

X oo

0 | 2.000 92.800 300
SAR4  299014.510 516140.627 95.403 2.583

0 1.004 92820 750
SARS 299032.774 516118.444 94775 2.015 2100 . 1/2000 92760 300
21004 92760 750
. 31003 92760 750
0 1.005 92760 300
SAR6 299030.243 516116.414 95.043 2.297 1800 . 1/1005 92746 300
° 0| 1.005 1 225

S1 298995213 516081.956 91.074 1.076 @f
0 | 5.000 225
S2 299011.932 516101.222 91324 1.566 . 1| 5.000 225
1.005_1 225

<

o

1.006 89.758 300
S3 298970.597 516151.899 92.104 2.626 1 1.006 89.478 300

o

N

0 | 1.007_1 89.478 300

s3a 298945.924 516136.236 91.095 1.837 1 1.007_1 89.258 300

-

o

0 89.258 300
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SITE WIDE SURFACE WATER
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Node

S4

S5

RE1

S6

RE2

S7

RE3

RE4

Easting

(m)
298963.603

298926.853

298937.847

298915.382

298953.531

298903.483

298892.239

298857.711

Northing

(m)
516078.459

516121.105

516084.501

516111.185

516165.422

516125.018

516043.469

516083.320

CL

(m)
90.964

90.883

90.810

90.294

92.433

90.300

89.763

88.253

Depth

(m)
1.974

2.283

1.050

1.734

1.125

1.785

1.125

0.753

Manhole Schedule

Dia

(mm)

1200

1350

150

1500

150

1800

150

150

g xn O

Connections

o

A

5w o

X

[uny

[any

[any

Link

6.000_1
6.000_1

1.007

6.000
6.000
1.007

1.008

7.000
7.000
1.008

1.009

8.000

9.000

IL
(m)

88.750

88.600

89.760
88.860
88.560

88.638

Dia
(mm)

300
300
300

450

150
150
450

450

225
225
450

300

225

225
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Manhole Schedule

Node Easting Northing CL Depth Dia Connections Link
(m) (m) (m) (m)  (mm)

S8 298869.774 516070.153 88.733 1.542 1350 @ 1 | 9.000
\gf 2 | 8.000
: 0 | 8.001

RE5 298905.309 516055.152 90.404 1.047 150 o\@
0 | 10.000

RE6 298867.542 516098.518 88.418 1.027 150

° 0 | 11.000
S9 298882.844 516081.836 89.306 2.214 1500 1| 11.000
2 | 10.000
3 | 8.001
’ 2 0 | 8.002

RE7 298928.234 516072.034 90.823 1.048 150 ob
0 | 12.000
510 298904.035 516100.778 89.809 2.859 1500 @, 1| 12.000
E& 2 | 8.002
’ i 0 | 8.003
S11 298890.457 516116.805 89.481 2.821 1350 1 8.003
2 | 1.009

ey
! 0 | 1.010
EXSMH2 298866.027 516107.452 87.721 2.021 1200 1| 1.010

X

IL
(m)

88.038

87.191

89.357

88.194
87.092
87.092

89.775
88.755
86.950

86.950
86.810

86.660
85.700

Dia
(mm)
225
225

450

150

300
300
150
450
450

150
150
450

150
150
300

300
300
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SITE WIDE SURFACE WATER
DRAINAGE - P03

Simulation Settings

50.0

Rainfall Methodology FSR Winter CV  0.840 Check Discharge Rate(s) v
FSR Region England and Wales Analysis Speed Detailed 100 year (I/s)
M5-60 (mm) 17.000 Skip Steady State Vv Check Discharge Volume  x
Ratio-R  0.300 Drain Down Time (mins) 240
Summer CV  0.750 Additional Storage (m%ha) 20.0
Storm Durations
15 30 60 120 180 240 360 480 600 720 960 1440

Return Period Climate Change

(years) (CC %) (A %)
1 0
30 0
Site Makeup Greenfield
Greenfield Method IH124
Positively Drained Area (ha)
SAAR (mm)
Flap Valve

Replaces Downstream Link
Invert Level (m)

Design Depth (m)

Design Flow (l/s)

Additional Area

o

Additional Flow Return Period Climate Change

(Q %) (vears) (CC %) (A %)
0 100 40
0
Pre-development Discharge Rate
Soil Index 1 Growth Factor 30 year 1.95
SPR 0.10 Growth Factor 100 year 2.48
Region 1 Betterment (%) O

Growth Factor 1 year 0.85 QBar

Node SAR6 Online Hydro-Brake® Control

Additional Area

Additional Flow
(Q%)

Q1 year (l/s)
Q 30 year (I/s)

Q 100 year (I/s)

X Objective (HE) Minimise upstream storage
v Sump Available Vv

92.746 Product Number CTL-SHE-0110-6200-1460-6200
1.460 Min Outlet Diameter (m) 0.150

6.2 Min Node Diameter (mm) 1200
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CAUSEMY Network: Storm Network 92000
Dan Moore SITE WIDE SURFACE WATER
27/07/2022 DRAINAGE - P03

Node S10 Online Hydro-Brake® Control

Objective
Sump Available Vv

Flap Valve x
Replaces Downstream Link v/

(HE) Minimise upstream storage

Invert Level (m) 86.950 Product Number CTL-SHE-0116-6600-1290-6600
Design Depth (m) 1.290 Min Outlet Diameter (m) 0.150
Design Flow (I/s) 6.6 Min Node Diameter (mm) 1200

Node S7 Online Hydro-Brake® Control

Objective
Sump Available Vv

Flap Valve x
Replaces Downstream Link v/

(HE) Minimise upstream storage

Invert Level (m) 88.515 Product Number CTL-SHE-0179-1820-1780-1820
Design Depth (m) 1.780 Min Outlet Diameter (m) 0.225
Design Flow (I/s) 18.2 Min Node Diameter (mm) 1500

Node SAR5 Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 92.780
Side Inf Coefficient (m/hr)  0.00000 Porosity 0.95 Time to half empty (mins) 200
Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m) (m?)  (m?) (m) (m?) (m?) (m) (m?) (m?)
0.000 425 0.0 1.000 425 0.0 1.001 0.0 0.0
Node S6 Depth/Area Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 88.560
Side Inf Coefficient (m/hr) 0.00000 Porosity 0.95 Time to half empty (mins) 288
Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m) (m?) (m?) (m) (m?) (m?) (m) (m?) (m?)
0.000 255.0 0.0 1.000 255.0 0.0 1.001 0.0 0.0
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CAUSEMY Network: Storm Network 92000
Dan Moore SITE WIDE SURFACE WATER

27/07/2022 DRAINAGE - P03

Node S9 Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 87.092
Side Inf Coefficient (m/hr)  0.00000 Porosity 0.95 Time to half empty (mins)

Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m) (m?)  (m?) (m)  (m?)  (m?) (m) (m?) (m?)

0.000 180.0 0.0 1.000 180.0 0.0 1.001 0.0 0.0

Node RE4 Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 87.850
Side Inf Coefficient (m/hr)  0.00000 Porosity 0.30 Time to half empty (mins) 156

Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m) (m?) (m?) (m)  (m?) (m?) (m) (m?) (m?)

0.000 120.0 0.0 0.300 120.0 0.0 0.301 0.0 0.0

Node S8 Link Surround Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Porosity 0.30 Link 9.000
Side Inf Coefficient (m/hr) 0.00000 Invert Level (m) 87.394 Surround Shape (Trench)
Safety Factor 2.0 Time to half empty (mins) Diameter (mm) 525

Node S9 Link Surround Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Porosity 0.30 Link 11.000
Side Inf Coefficient (m/hr)  0.00000 Invert Level (m) 87.242 Surround Shape (Trench)
Safety Factor 2.0 Time to half empty (mins) Diameter (mm) 600

Node S8 Link Surround Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Porosity 0.30 Link 8.000
Side Inf Coefficient (m/hr)  0.00000 Invert Level (m) 88.038 Surround Shape (Trench)
Safety Factor 2.0 Time to half empty (mins) 0 Diameter (mm) 525
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SITE WIDE SURFACE WATER
DRAINAGE - P03

Base Inf Coefficient (m/hr)
Side Inf Coefficient (m/hr)
Safety Factor 2.0

Node S9 Link Surround Storage Structure

0.00000
0.00000

Porosity 0.30
Invert Level (m) 88.194
Time to half empty (mins) 0

Surround Shape
Diameter (mm) 450

Link 10.000
(Trench)
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Results for 1 year Critical Storm Duration. Lowest mass balance: 99.71%

Node Event

15 minute winter
15 minute winter
15 minute winter
60 minute winter
60 minute winter
60 minute winter
60 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
120 minute winter

Link Event us

(Outflow)
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
30 minute winter
60 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
60 minute winter

Node
SAR1
G1
SAR2
SAR3
SAR4
SAR5
SAR6
S1
S2
S3
s3a
S4
S5
RE1
S6

us Peak
Node (mins)
SAR1 10
G1 11
SAR2 10
SAR3 46
SAR4 47
SAR5 46
SAR6 46
S1 10
S2 11
S3 11
s3a 12
sS4 11
S5 8
RE1 10
S6 88

Link

1.002
3.000
1.003
2.000
1.004
1.005
Hydro-Brake®
5.000
1.006
1.007_1
1.006_1
6.000_1
1.007
6.000
1.008

Level
(m)
93.674
93.732
93.028
92.938
92.938
92.938
92.937
90.066
89.864
89.586
89.340
89.098
88.827
89.799
88.721

Depth Inflow Node
(m) (I/s) Vol (m?)
0.094 14.0 0.4084
0.032 1.5 0.0211
0.078 18.7  0.2298
0.138 0.4 0.1972
0.118 4.6 0.3679
0.178 144  7.0077
0.191 5.7 0.4871
0.068 8.2 0.1729
0.106 19.2  0.2443
0.108 25.0 0.2035
0.082 24.5 0.1172
0.108 20.3  0.3256
0.227 42.8 0.3248
0.039 4.2  0.0295
0.161 223 39.1721

DS Outflow Velocity Flow/Cap

Node
SAR2
SAR2
SAR5
SAR5
SAR5
SAR6

(1/s) (m/s)
136  0.891 0.340
1.4 0524 0.099
19.0  0.791 0.024
-1.3 -0.138 -0.018
7.9 0442 0.014
58  0.470 0.080
5.6
80  0.805 0.191
19.0  0.845 0.263
24.5 1.282 0.255
246 1626 0.153
19.4  0.869 0.270
434  1.687 0.263
4.1 1.145 0.143
13.8 0311 0.086

Flood
(m3)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Link

Status

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

Vol (m3)
0.2704
0.0613
1.6242
0.2576
1.3067
0.1390

0.2526
1.4715
0.5611
0.3684
1.2579
0.6114
0.1247
1.0012

Discharge
Vol (m3)

Flow+ v10.2 Copyright © 1988-2022 Causeway Technologies Ltd




CAUSEWY

Curtins Consulting Ltd

File: WCHPH2-CUR-VV-XX-CA-C-92111-P03-Sit
Network: Storm Network

Dan Moore
27/07/2022

Page 15

92000

SITE WIDE SURFACE WATER
DRAINAGE - P03

Results for 1 year Critical Storm Duration. Lowest mass balance: 99.71%

Node Event us Peak
Node (mins)
15 minute winter RE2 10
120 minute winter S7 88
15 minute winter RE3 10
15 minute winter RE4 10
15 minute winter S8 10
15 minute winter RES 10
15 minute winter RE6 10
120 minute winter S9 90
15 minute winter RE7 10
60 minute winter S10 48
120 minute winter S11 88
120 minute winter EXSMH2 88
Link Event us Link
(Outflow) Node
15 minute winter RE2 7.000
120 minute winter S7 Hydro-Brake®
15 minute winter RE3 8.000
15 minute winter RE4 9.000
15 minute winter S8 8.001
15 minute winter RE5 10.000
15 minute winter RE6 11.000
120 minute winter S9 8.002
15 minute winter RE7 12.000
60 minute winter  S10 Hydro-Brake®
120 minute winter S11 1.010

Level
(m)
91.359
88.719
88.701
87.568
87.280
89.413
87.477
87.230
89.815
87.250
86.727
85.765

DS
Node

S7

S11

S8

S8

S9

S9

S9

S10
S10
S11
EXSMH2

Depth
(m)
0.051
0.204
0.063
0.068
0.089
0.056
0.086
0.138
0.040
0.300
0.067
0.065

Outflow
(1/s)

12.4
15.8
11.2
7.4
18.7
9.2
15.0
18.4
4.4
6.5
22.3

Inflow

(1/s)
12.6
16.0
11.5

7.6
18.5
9.4
15.4
16.4
4.6
18.2
223
223

Node
Vol (m3)
0.1069
0.7463
0.1192
0.1270
0.1281
0.0934
0.2385
23.7592
0.0327
0.5302
0.0959
0.0000

Flood
(m?)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Velocity Flow/Cap

(m/s)
1.472

1.261
0.758
1.319
1.571
0.935
0.324
1.194

1.946

0.115

0.163
0.184
0.077
0.282
0.166
0.081
0.151

0.104

Status

OK
OK
OK
OK
OK
OK
OK
OK
OK

OK
OK

Link
Vol (m3)
0.6040

0.3092
0.1740
0.3038
0.2043
0.3638
2.1283
0.1399

0.3001

Discharge

Vol (m3)

153.5
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92000
SITE WIDE SURFACE WATER
DRAINAGE - P03

Results for 30 year Critical Storm Duration. Lowest mass balance: 99.71%

Node Event

15 minute winter
15 minute winter
120 minute winter
120 minute winter
120 minute winter
120 minute winter
120 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
180 minute winter
15 minute winter
180 minute winter

us
Node
SAR1
Gl
SAR2
SAR3
SAR4
SAR5
SAR6
S1
S2
S3
s3a
sS4
S5
RE1
S6

Peak

(mins)
10

10

94

94

94

94

94

10

11

11

11

11
140
10
140

Link Event

(Outflow)
15 minute winter
15 minute winter
15 minute winter
15 minute summer
15 minute winter
15 minute summer
60 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter

us
Node
SAR1
Gl
SAR2
SAR3
SAR4
SAR5
SAR6
S1
S2
S3
s3a
S4
S5
RE1
S6

Link

1.002
3.000
1.003
2.000
1.004
1.005

Level
(m)
93.749
93.752
93.212
93.213
93.213
93.213
93.213
90.111
89.926
89.655
89.389
89.173
89.023
89.823
89.023

DS
Node
SAR2
SAR2
SAR5
SAR5
SAR5
SAR6

Hydro-Brake® S2

5.000
1.006
1.007_1
1.006_1
6.000_1
1.007
6.000
1.008

S6
S6
S7

Depth
(m)
0.169
0.052
0.262
0.413
0.393
0.453
0.467
0.113
0.168
0.177
0.131
0.183
0.423
0.063
0.463

Inflow

(1/s)

34.1

3.7
17.3

0.5

7.3
21.0

6.6
20.1
43.2
57.8
57.8
49.4
35.1
10.3
36.7

Node
Vol (m3)
0.7304
0.0340
0.7672
0.5912
1.2284
19.0761
1.1880
0.2871
0.3891
0.3334
0.1878
0.5549
0.6054
0.0478
112.9056

Flood
(m3)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Outflow Velocity Flow/Cap

(1/s)

1

33.0

3.6
45.7
-2.2
17.4

7.8

6.2
19.5
43.1
57.8
57.2
47.8
04.7
10.1

-39.1

(m/s)

1.093
0.677
0.890

-0.187

0.501
0.541

1.017
1.026
1.584
2.024
1.109
1.981
1.464

-0.777

Status

OK
OK
OK

OK

OK
OK
OK
OK
OK
OK
OK

Link

Vol (m3)

0.828
0.247
0.057
-0.030
0.031
0.107

0.467
0.595
0.600
0.356
0.664
0.634
0.351
-0.245

0.5371
0.1184
5.3317
0.6049
4.5917
0.2280

0.4914
2.7457
1.0658
0.6893
2.4235
1.2294
0.2400
1.8238

Discharge
Vol (m3)
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Network: Storm Network
Dan Moore
27/07/2022

92000
SITE WIDE SURFACE WATER
DRAINAGE - P03

Results for 30 year Critical Storm Duration. Lowest mass balance: 99.71%

Node Event us Peak
Node (mins)

15 minute winter RE2 10
180 minute winter S7 140
15 minute winter RE3 10
15 minute winter RE4 10
180 minute winter S8 148
15 minute winter RES 10
180 minute winter RE6 152
180 minute winter S9 148
15 minute winter RE7 10
180 minute winter S10 148
180 minute winter S11 120
180 minute winter EXSMH2 116
Link Event us Link
(Outflow) Node

15 minute winter RE2 7.000

180 minute winter S7 Hydro-Brake®

15 minute winter RE3 8.000

15 minute winter RE4 9.000

15 minute winter S8 8.001

15 minute winter RE5 10.000

15 minute winter RE6 11.000

960 minute summer S9 8.002

15 minute winter RE7 12.000

15 minute summer  S10 Hydro-Brake®

180 minute winter S11 1.010

Level
(m)
91.389
89.022
88.740
87.612
87.538
89.452
87.538
87.538
89.839
87.547
86.731
85.768

DS
Node

S9

S10

S10

S11
EXSMH2

Depth
(m)
0.081
0.507
0.102
0.112
0.347
0.095
0.147
0.446
0.064
0.597
0.071
0.068

Inflow

(1/s)

30.6
19.2
28.0
18.5
13.0
23.0
10.5
31.0
111
18.3
24.6
24.6

Node
Vol (m3)
0.1690
1.8586
0.1948
0.2103
0.6686
0.1599
0.4098
77.6149
0.0527
1.0553
0.1010
0.0000

Flood
(m?)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Outflow Velocity Flow/Cap

(1/s)

30.2
18.2
27.4
18.1
45.0
22.5
36.7
18.2
10.8

6.6
24.6

(m/s)

1.471

1.599
0.956
1.487
1.954
1.180
0.322
1.521

1.999

0.281

0.401
0.453
0.185
0.691
0.408
0.080
0.368

0.115

Status

OK

OK
OK
OK
OK
OK
OK
OK

OK
OK

Link
Vol (m3)
1.3741

0.5975
0.3387
1.2164
0.4022
0.7064
3.3074
0.2675

0.3224

Discharge
Vol (m3)

422.1
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92000
SITE WIDE SURFACE WATER
DRAINAGE - P03

Results for 100 year +40% CC Critical Storm Duration. Lowest mass balance: 99.71%

Node Event

180 minute winter
180 minute winter
180 minute winter
180 minute winter
180 minute winter
180 minute winter
180 minute winter
15 minute winter

240 minute winter
240 minute winter
240 minute winter
240 minute winter
240 minute winter
240 minute winter
240 minute winter

Link Event

us
Node
SAR1
Gl
SAR2
SAR3
SAR4
SAR5
SAR6
S1
S2
S3
s3a
sS4
S5
RE1
S6

uUs

(Outflow) Node

15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute summer
15 minute winter
15 minute summer
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter

Peak

(mins)
156
156
156
156
156
156
156
10
228
228
228
228
228
228
228

Link

SAR1 1.002
G1 3.000
SAR2 1.003
SAR3  2.000
SAR4 1.004
SAR5 1.005
SAR6 Hydro-Brake® S2
s1 5.000
S2 1.006
S3 1.007_1
s3a 1.006_1
sS4 6.000_1
S5 1.007
RE1 6.000
S6 1.008

Level
(m)
94.178
94.177
94.177
94.178
94.177
94.177
94.177
90.169
90.124
90.120
90.118
90.116
90.115
90.116
90.115

DS
Node
SAR2
SAR2
SAR5
SAR5
SAR5
SAR6

S6
S6
S7

Depth
(m)
0.598
0.477
1.227
1.378
1.357
1.417
1.431
0.171
0.366
0.642
0.860
1.126
1.515
0.356
1.555

Inflow

(

I/s)
17.5
1.9
24.1
0.9
10.2
26.2
7.1
36.1
22.3
28.9
28.9
20.9
48.9
4.4
55.5

Node
Vol (m3)
2.5854
0.3132
3.5984
1.9712
4.2409
45.3247
3.6418
0.4353
0.8474
1.2079
1.2300
3.4069
2.1684
0.2706
245.1186

Flood
(m3)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Outflow Velocity Flow/Cap

(1/s)

(m/s)

Status

OK

Link

Vol (m3)

Discharge
Vol (m3)

58.8 1.481 1.476  0.6828
6.4 0.788 0.443  0.1830
80.5 0.958 0.100 12.4455
-3.4 -0.184 -0.046  0.6360
26.3 0.522 0.047  8.2564
9.4 0.549 0.129  0.2285
6.2
35.3 1.103 0.847 0.8421
72.3 1.113 0.999  4.2533
98.5 1.761 1.023 1.6213
98.5 2.236 0.612  1.2107
84.2 1.235 1.171  3.5880
179.3 2.120 1.086  2.3823
18.1 1.687 0.633  0.3747
-81.0 -1.043 -0.508  2.8911
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92000
SITE WIDE SURFACE WATER
DRAINAGE - P03

Results for 100 year +40% CC Critical Storm Duration. Lowest mass balance: 99.71%

Node Event

15 minute winter
240 minute winter
15 minute winter
240 minute winter
240 minute winter
15 minute winter
240 minute winter
240 minute winter
15 minute winter
240 minute winter
240 minute summer
360 minute winter

Link Event

(Outflow)
15 minute winter
240 minute summer
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
30 minute winter
15 minute winter
15 minute summer
360 minute winter

us Peak
Node (mins)
RE2 10
S7 228
RE3 10
RE4 232
S8 232
RES 11
RE6 232
S9 232
RE7 10
S10 232
S11 120

EXSMH2 168

us
Node

RE2
S7

RE3
RE4
S8

RE5
RE6
S9

RE7
S10
S11

Link

7.000
Hydro-Brake®
8.000

9.000

8.001

10.000
11.000

8.002

12.000
Hydro-Brake®
1.010

Level
(m)
91.421
90.114
88.787
88.211
88.211
89.940
88.212
88.211
89.867
88.211
86.731
85.768

DS
Node

S7

S11

S8

S8

S9

S9

S9

S10
S10
S11
EXSMH2

Depth Inflow
(m) (I/s)
0.113 55.1
1.599 24.2
0.149 50.3
0.711 7.8
1.020 18.7
0.583 41.3
0.821 15.9
1.119 48.9
0.092 19.9
1.261 18.2
0.071 24.7
0.068 24.6

Node
Vol (m3)
0.2349
5.8617
0.2838
12.1711
3.4815
0.9794
2.2842
176.2277
0.0756
2.2274
0.1010
0.0000

Flood
(m?)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Outflow Velocity Flow/Cap
(m/s)

(1/s)
54.5
18.2
49.3
32.5
80.2
36.4
66.1
21.8
19.5

6.6
24.6

1.708

1.829
1.085
1.584
2.069
1.349
0.268
1.751

1.999

Status

OK

OK

OK

OK
OK

Link

Vol (m3)

0.508

0.722
0.814
0.331
1.117
0.735
0.096
0.664

0.115

1.9200

0.9416
0.5350
2.5914
0.6139
1.2523
4.5034
0.4186

0.3225

Discharge
Vol (m3)

741.1
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FLOODING WILL OCCUR
ACCESS ROAD DRAINAGE SYSTEM FOR STORM EVENTS
ABOVE THE 1IN 100 YR + 40% CLIMATE CHANGE STORM
EVENT OR IF THERE IS A BLOCKAGE.

FLOODING WILL FIRST OCCUR AT THE GULLIES, THE LOW >
POINT OF THE 2 PHASES, AND SURROUNDING AREAS.
THIS FLOODING WILL FLOW TO THE WEST OF THE
ACCESS, WHERE IT WILL POND UP TO 100mm WHERE
THERE IS A KERB FACE TO HOLD THE WATER AND
CONTOURS BEFORE THE ROAD FALLS TO THE SOUTH.

THE KERB WILL NOT OVERTOP AS IT HAS A 300mm FACE
THE SURFECAE WATER WILL INSTEAD RUN TO THE
SOUTH ALONG THE RING ROAD AND EVENTUALLY OFF
SITE.
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1. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL RELEVANT
ARCHITECTS AND ENGINEERS DRAWINGS AND SPECIFICATIONS.

2. DO NOT SCALE THIS DRAWING. ANY AMBIGUITIES, OMISSIONS AND
ERRORS ON DRAWINGS SHALL BE BROUGHT TO THE ENGINEERS
ATTENTION IMMEDIATELY. ALL DIMENSIONS MUST BE
CHECKED / VERIFIED ON SITE.

3. ALL DIMENSIONS ARE IN MILLIMETRES UNLESS NOTED OTHERWISE.
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Curtins Consulting Ltd
51-55
Tithebarn Street,

Liverpool,
L2 2SB

FAO:

Dear Sirs

Location: West Cumberland Hospital

How to contact us:

United Utilities Water Limited
Property Searches
Haweswater House

Lingley Mere Business Park
Great Sankey

Warrington

WAS5 3LP

Telephone: 0370 7510101

E-mail: propertysearches@uuplc.co.uk

Your Ref: B071551
Our Ref: UUPS-ORD-118253
Date: 14/08/2019

| acknowledge with thanks your request dated 13/08/2019 for information on the location of our services.

Please find enclosed plans showing the approximate position of United Utilities’ apparatus known to be in the vicinity of this site.

The enclosed plans are being provided to you subject to the United Utilities terms and conditions for both the wastewater and water
distribution plans which are shown attached.

If you are planning works anywhere in the North West, please read United Utilities’ access statement before you start work to check

how it will affect our network. http://www.unitedutilities.com/work-near-asset.aspx .

| trust the above meets with your requirements and look forward to hearing from you should you need anything further.

If you have any queries regarding this matter please contact us .

Yours Faithfully,

UUWaterlLtd/041/03-15

United Utilities Water Limited

Registered In England & Wales No. 2366678

Registered Office Haweswater House, Lingley Mere Business Park,
Lingley Green Avenue, Great Sankey, Warrington, WA5 3LP


mailto:property.searches@uuplc.co.uk
http://www.unitedutilities.com/work-near-asset.aspx
https://test.propertysearches.unitedutilities.com/contact-us/

TERMS AND CONDITIONS - WASTEWATER AND WATER DISTRIBUTION PLANS

These provisions apply to the public sewerage, water distribution and telemetry systems (including sewers which are the subject of
an agreement under Section 104 of the Water Industry Act 1991 and mains installed in accordance with the agreement for the self
construction of water mains) (UUWL apparatus) of United Utilities Water Limited "(UUWL)".

TERMS AND CONDITIONS:

- This Map and any information supplied with it is issued subject to the provisions contained below, to the exclusion of all others
and no party relies upon any representation, warranty, collateral contract or other assurance of any person (whether party to this
agreement or not) that is not set out in this agreement or the documents referred to in it.

- This Map and any information supplied with it is provided for general guidance only and no representation, undertaking or
warranty as to its accuracy, completeness or being up to date is given or implied.

- In particular, the position and depth of any UUWL apparatus shown on the Map are approximate only. UUWL strongly
recommends that a comprehensive survey is undertaken in addition to reviewing this Map to determine and ensure the precise
location of any UUWL apparatus. The exact location, positions and depths should be obtained by excavation trial holes.

- The location and position of private drains, private sewers and service pipes to properties are not normally shown on this Map
but their presence must be anticipated and accounted for and you are strongly advised to carry out your own further enquiries
and investigations in order to locate the same.

- The position and depth of UUWL apparatus is subject to change and therefore this Map is issued subject to any removal or
change in location of the same. The onus is entirely upon you to confirm whether any changes to the Map have been made
subsequent to issue and prior to any works being carried out.

- This Map and any information shown on it or provided with it must not be relied upon in the event of any development,
construction or other works (including but not limited to any excavations) in the vicinity of UUWL apparatus or for the purpose of
determining the suitability of a point of connection to the sewerage or other distribution systems.

- No person or legal entity, including any company shall be relieved from any liability howsoever and whensoever arising for any
damage caused to UUWL apparatus by reason of the actual position and/or depths of UUWL apparatus being different from
those shown on the Map and any information supplied with it.

- If any provision contained herein is or becomes legally invalid or unenforceable, it will be taken to be severed from the remaining
provisions which shall be unaffected and continue in full force and affect.

- This agreement shall be governed by English law and all parties submit to the exclusive jurisdiction of the English courts, save
that nothing will prevent UUWL from bringing proceedings in any other competent jurisdiction, whether concurrently or otherwise.

UUWaterlLtd/041/03-15 United Utilities Water Limited
Registered In England & Wales No. 2366678
Registered Office Haweswater House, Lingley Mere Business Park,
Lingley Green Avenue, Great Sankey, Warrington, WA5 3LP
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The position of the underground apparatus shown on this plan is approximate only and is given in accordance with the best information currently available. United Utilities Water will not accept liability for any loss or damage caused by the actual position being different from those shown.
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Our Locations

Birmingham

2 The Wharf

Bridge Street
Birmingham

B12JS

T. 0121 643 4694
birmingham@curtins.com

Bristol

Quayside

40-58 Hotwell Road
Bristol

BS8 4UQ

T.0117 302 7560
bristol@curtins.com

Cambridge

50 Cambridge Place
Cambridge

CB2 1NS

T. 01223 631 799
cambridge@curtins.com

Cardiff

3 Cwrt-y-Parc
Earlswood Road
Cardiff

CF14 5GH

T. 029 2068 0900
cardiff@curtins.com

Douglas

Varley House

29-31 Duke Street
Douglas

Isle of Man

IM1 2AZ

T. 01624 624 585
douglas@curtins.com

Dublin

11 Pembroke Lane
Dublin 2

D02 CX82

Ireland

T. +353 1 507 9447
dublin@curtins.com

Edinburgh

1a Belford Road
Edinburgh

EH4 3BL

T.0131 225 2175
edinburgh@curtins.com

Glasgow

Queens House

29 St Vincent Place
Glasgow

G12DT

T.0141 319 8777
glasgow@curtins.com

Kendal

Units 24 & 25 Riverside Place
K Village

Lound Road

Kendal

LA9 7FH

T. 01539 724 823
kendal@curtins.com

Leeds

Ground Floor
Rose Wharf

78-80 East Street
Leeds

LS9 8EE

T.0113 274 8509
leeds@curtins.com

Liverpool

51-55 Tithebarn Street
Liverpool

L2 2SB

T. 0151 726 2000
liverpool@curtins.com

London

40 Compton Street
London

EC1V 0BD

T. 020 7324 2240
london@curtins.com

Manchester

Merchant Exchange

17-19 Whitworth Street West
Manchester

M1 5WG

T.0161 236 2394
manchester@curtins.com

Nottingham

56 The Ropewalk
Nottingham

NG1 5DW

T. 0115 941 5551
nottingham@curtins.com

- Curtins Consulting Ltd registered in England and Wales No: 2054159
cu r I ns Registered office: 51-55 Tithebarn Street, Liverpool, L2 2SB



