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1.0 Surface Water

1.1 National Guidelines

The aim of the surface water drainage proposals is to focus on the capture and management of all
surface water within the site boundary, to prevent any likelihood of flooding to the proposed
development, adjacent sites and infrastructure.

General national guidance for the design of the surface water drainage systems include the following:

» National Planning Policy Framework (NPPF)
= Non-Statutory Technical Standards for Sustainable Drainage Systems, DEFRA, March
2015

« Written Ministerial Statement regarding Sustainable Drainage (HCWS161)
« The SUDS Manual — C753, CIRIA Industry Best Practice Guidance

» Flood Risk Planning Practice Guidance
+ Building Regulations Part H

The NPPF recognises that flood nisk and other environmental damage can be managed by minimising
changes to the volume and rate of surface runoff from development sites, and recommends that priority
is given to the use of Sustainable Drainage Systemns (SUDS) in new developments.

Building Regulations 2010 Requirement H3 stipulates that rainwater from roofs and paved areas is
carried away from the surface to discharge to one of the following, listed in order of hierarchy:

|.  Discharge into the ground;
Il.  Discharge to a surface water body;
lll.  Discharge to a surface water sewer;
IV.  Discharge to a combined sewer where there are absolutely no other options and only where
agreed in advance with the relevant sewage undertaker.

The site details are as follows:

Land at Larchwood Avenue
Havant
P09 30L

0S5 Grid Reference:
469515, 107601

The site is located in Havant and is bounded by a hypermarket to the south, with a green area bordering
the western boundary, Larchwood Avenue to the east and an aerospace development north of the site

{Appendix A).

The site is currently derelict, comprising previously developed hardstanding areas, which are overgrown
with colonising grassland and scrub vegetation. The proposal for the development includes the
construction of a 4-storey hotel with associated infrastructure - a car park, footpaths, a lay-by and new
soft landscaping (Appendix B).
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Discharge into the ground

A Geo-Environmental Site Investigation was undertaken by DeltaSimons in June 2018 (18-0609.01).
Cable percussion boreholes and Trial pits were undertaken. Information on the ground conditions are
detailed below.

Variable thicknesses of Made Ground, underlain by Clay Head Deposits and London Clay were
recorded. Additional monitoring of the standpipes indicated that groundwater is within the shallow Head
Deposits.

Based on the above ground conditions and the shallow groundwater encountered in most of the
exploratory holes, soakaways are deemed unfeasible for the scheme (Appendix C).

Furthermore, the site is located within a Source Protection Zone 1c for the Havant and Bedhampton
Springs. As discussed in the paragraph above it is not intended to use soakaways on site for surface
water discharge, therefore no impact to the aquifer is anticipated. Additionally, even though there is a
possibility that a shallow piled foundation for one of the retaining structures on site may need to be
utilised, our Geotechnical Ground Investigation works show that there is a deep layer of London Clay
on site that is significantly deeper than the depth of piles that would be proposed, as such the risk of
impact on the aquifer is very low.

Discharge into a surface water body

The nearest watercourse sils approximately 400m to the north of the site. The distance to the brook
means that a new direct connection to the brook is unviable because Purbrook Way and 3 major
commercial developments lie between the site and the brook.

Discharge into a surface water public sewer

A utility survey undertaken by Spatial Dimensions in May 2018 confirmed the presence of an existing
600mm diameter surface water and 150mm diameter foul water sewers in the north-eastern corner of
the site, adjacent to the site boundary (Appendix D). The development is proposed to discharge surface
water and foul water flows from site to these existing sewers, respectively. The existing sewers are
assumed to connect to the existing public sewers manholes 6502 and 6550 to the opposite side of
McDonald's (Appendix E). This will be confirmed via additional survey.

Discharge into a combined sewer

This option is deemed unfeasible for this site,

1.2 Proposed Surface Water Design

The proposed land at Larchwood Avenue development covers total area of 0.451ha of which 0.343ha
comprse impermeable hardstanding areas.

The greenfield run-off rate generated by the 0.451ha site area was calculated using the Source Control
module in Micro Drainage, resulting in 1.9 I/s {Appendix F). A discharge rate of 5l/s from site has been
proposed, as this figure is the practical minimum rate used to minimise the risk of blockages.
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A pre-development enquiry was submitted to Southern Water to confirm existing capacity within their
public sewers. The response to the enquiry stated that Southern Water has no objections to discharging
surface water from site to their existing public water sewer at the rate of 5l/s (Appendix G).

The Microdrainage Network Module has been used to establish the overall attenuation volume required
for the 100 years plus 30% climate change event. This has been calculated to be approximately 183m?,
which is to be accommodated in an underground altenuation tank and permeable pavement within car
park spaces.

Additionally, a sensitivity test of the proposed system was undertaken for the 100 years plus 40%
climate change event to ensure that no flooding to any proposed or existing properties will occur. This
shows a minor increase in the discharge rate from site but no flooding events.

A calculation summary is included in Appendix H.

Considering the site constraints, a sealed drainage system, with an underground tank, has been
proposed, connecting to the existing surface water manhole to the north of the site. All proposed parking
within the site will utilise a permeable surface with a wrapped stone subbase. The subbase will provide
water quality improvement and surface water storage.

The strategy proposes to control the runoff to the above discharge rate via a Hydro-brake Flow Controf
Chamber downstream of the underground tank.

The surface water drainage layout is included in Appendix |.
Water Quality

The new SUDS Manual (CIRIA C753, November 2015) introduced a slightly different approach
compared to the previous version for the water quality management of surface water. The manual
describes risks posed by the surface water runoff to the receiving environment as a function of:

« The pollution hazard at a particular site (i.e. the pollution source);

» The effectiveness of the SUDS treaiment components in reducing levels of pollutants fo
environmentally acceptable levels (i.e. the pollutant pathway); and,

» The sensitivity of the receiving environment (the environmental receptor).

In accordance with the SUDS Manual, the site is classified as presenting a low pollutant hazard level in
vehicular areas. In order to ensure water quality improvement into the surface water sewer system, a
combination of permeable paving/sub-base and filter drains are proposed. These measures will treat
runoff from car parking and hardstanding areas.

Flood Risk

It is apparent from the Environment Agency (EA) and Government flood mapping tool, that the site and
surrounding areas are categorised to be in Flood Zone 1, therefore having a low probability of flooding
as indicated in Figure 1. Other forms of flooding have been assessed, such as that from nvers & seas,
groundwater reservoirs, canals and other artificial forms of flooding, for which the risks are considered
negligible.
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The risk of surface water flooding is also very low with the exception of two small strips to the west of
the site which are considered to be at a low risk. However, surface water flooding is highly dependent
on the ground levels which are to be redesigned as part of the development which as result will reduce
the slightly increased risk.

FLOOD ZONE 1 E

Land and property in flood zone | have a low probability
of flooding

More information about flood zones

1 You don't need to do a flood risk assessment if

your development is in lood zone 1 and: — s
+ smaller than one hectare Spures
+ is not affected by sources of flooding other
than rivers and the sea, for example Flood zome 2
surface water drains v :I
Flood rone !
2 If your development is in flood zone 1 and: ol ¥ inod detence
+ larger than one hectare —
* s affected by sources of flooding other e var
than rivers and the sea, lor example
surface water drains Fioad riorage
el
you can learn more about flood risk 'i

assessment in flood zone 1 - e

You can also read more about flood risk
3 assessments for planning applications

Learn more about the potential sources of flood risk in
this area S} n

Figure 1: Environment Agency Map for plfanning (Fleoding Zone 1)

Rev V05 | Copyright © 2018 Curtins Consulting Ltd Page &



068960 Land at Larchwood Avenue, Havant

Drainage Strategy Statement e Cu rt ' ns

2.0 Foul Water

The proposed foul water network is gravity fed, and it is proposed to connect to the existing foul sewer
to the north east of the site. The response to the Developer Enguiry confirms that Southern Water's
system has sufficient capacity to accommodate the foul water discharge from site. The construction of
the new connection to the sewer will be subject to Section 106 approval.

The foul water drainage layout is included in Appendix |.

Completion of the foul water drainage networks is reliant upon receipt of finalised and frozen Public
Health (above ground foul drainage) design information.
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3.0 Appendices

Appendix A  Site Location Plan

Appendix B Proposed Site Layout

Appendix C  Site Investigation Report

Appendix D  Utility Survey

Appendix E Public Sewer Records

Appendix F Greenfield Run-Off Rate Calculations
Appendix G  Response to Pre-Development Enquiry
Appendix H MicroDrainage Network Calculations

Appendix | Surface Water and Foul Drainage Layouts
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Appendix B Proposed Site Layout
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Appendix C  Site Investigation Report
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About us

Delta-Simons is a trusted, multidisciplinary environmental consultancy, focused on delivering the best possible
project outcomes for customers.

Specialising in Environment, Health & Safety and Sustainability, Delta-Simons provide support and advice within
the property development, assel managemenl, corporate and indusirial markels. Operating from nine
locations - Lincoln, Birmingham, Dublin, Durham, Leeds, London, Manchester, Norwich and Nottingham - we
employ over 70 environmental professionals, bringing experience from across the private consultancy and
public sector markets.

Deita-Simons is proud to be a founder member of the Inogen® Environmental Alliance, enabling us to efficiently
deliver customer projects worldwide by calling upon over 4, 330 resources in our global network of consultants,
each committed to providing superior EH&S and sustainability consulting expertise to our customers. Inogen
Environmental Alliance offers its clients more consultants, with more services in more countries than the
traditional multinational consultancy.
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Geo-Environmental Site Investigation
Stanton’s Yard, Larchwood Avenue, Havant PO9 30QL
Delta-Simons Project Mumber 18-0609.01

Executive Summary

Brief Delta-Simons Environmental Consultants Limited ('Delta-Simons') was instructed by
Legge Consulting on the behalf of Tiger Developments (the ‘Client’) to undertake a
Geo-Environmental Site Investigation for land at Stantons Yard, Larchwood Avenue,
Havant PO9 3QL (hereafter referred to as the "Site’). The proposed development is
understood to comprise a hotel development with associated car parking. The purpose
of this assessment is to identify the potential for land contamination issues to be
present at the Site in the context of the proposed development, to support the planning
application and to provide a geotechnical assessment.

Site Setting The Site was previously an unspecified works and, with the exception of the radio mast
in the south-eastern corner of the Site, all previous buildings have now been
demolished. Currently the Site is predominantly covered with hardstanding, with a
stockpile present at the centre. The western side of the Site has become overgrown,
with trees and other vegetation. There is a raised slab, which runs along the south of
the Site, with a slope leading up towards the adjacent supermarket car park.

Ground The current ground investigation recorded a variable thickness of Made Ground, which
Conditions i5 in turn underlain by Head Deposits and London Clay. Monitoring of standpipes
indicates that groundwater is within the Head Deposits.

Land Human Health
Contamination
Assessment

Asbestos was identified in the shallow Made Ground in the south west of the Site. The
main exposure pathway is direct contact, ingestion and inhalation of dust/fibres. Prior
to any redevelopment works, appropriate method statements and risk assessments
should be created to ensure safety to ground workers, end users and adjacent Site
users. A topsoil capping system in landscaped areas will be sufficient to mitigate
potential risk to Site end users.

Controlled Waters

Fotential risks to controlled waters has been identified. Given the presence of cohesive
superficial deposits at the Site, it is considered that the contamination sources have a
limited mobility to controlled water receptors, and given only marginal exceedances
have been recorded, remedial measures are not considered necessary.

Built Environment

The detailed investigation of each ulility route was not within the scope of this
investigation, howewver, given the presence of petroleum hydrocarbon contaminants at
the Site, it is considered likely /prudent to consider the use of barrier pipe materials.

In accordance with the recommendations of BRE Special Digest 1, 'Concrete in
Aggressive Ground' 2005, the conditions of the soils at the Site would be classified as
Design Sulphate Class D3-3 and ACEC Class AC-2s in order to resist chemical attack
from elevated sulphate present in the soils (assuming static groundwater in potentially
pyritic soils).

Ground Gas

Preliminary ground gas monitoring indicates the Site can be provisionally classified as
CS2. As such, ground gas protection measures will need to be incorporated into the
proposed development.

Environment | Health & Safety | Sustainability t i
2 deltasimons
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H=

Drainage

Micro Dralnage

Source. Control 2017.1.2

Aeturn PFericd {years)] 140 Area (ha)

ICP SUDS Mean Annual ¥Flood
Input
0,450 SAAR (mm) 581 5cil 0,450
Results 1/s

JBAR Bural 1.%
DBAR Urban 1.9

QLOO years &8
21 year 1.7
230 vears 4.6
Q100 years &.8

Usrban Q.9000 Region ¥umber Region 5
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- Southern
-~ Water

Mr Ricardo Vendone Developer Services
Curtins Consulting Ltd Southern Water
56 The Ropewalk Sparrowgrove House
Nottingham Sparrowgrove
NG1 5DW Otterbourne

Hampshire

5021 25W

Tel: 0330 303 0119
Emall: developerservicesi@southernwater.co,uk

Cur Ref:
DS_CC_PDE-102547

Data:
10 September 2018

Site: Stanton yvard, Larchw Avenue, Havant, Hampshire, PO9 3

Dear Mr Vendone,

The enquiry has been re-assessed to determine the capacity for the SW flow rate of 5 I/s at
manhole reference SU69076550.

The assessment indicates that there is sufficient capacity in the local SW network to
accommodate a SW flow rate of 5 Ifs at manhole reference SU69076550.

Should you require any further information, please contact us at the above mentioned phone
number or address,

Yours sincerely,

eoffrey Hall

Developer services
Please notea: -

The information provided above does not grant approval for any designs/drawings submitted for the capacity analysis. The
results quoted above are only valid for 12 months from the date of issue of this letter.

Southern Water Sparrowgrove House Ottarbourne Winchaster 5021 25W  www southernwater oo uk

Southemn Walar Services Lid  Regisiorsd Office’ Southarn House Yeoman Road Worthing BN13 ANX Registersd in England Mo, 2386670
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Date 25/05/2018 10:44 Designed by dimitrov i
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Drainage

¥E Bolutions Hetwork 2017.1.2

STORM SEWER DESIGN by the Mpdified Raticnal Method

Design Criteria for Storm

Pipe Elzes STANDRRD Manhole Slges STANDARD

FSR Bainfall Model - England and Wales

Feturn Pericd (years) 1 Maximum Time aof Concentration (mins) 34 Add Flow / Climate Change (%] 0 Min Vel for Auto Design cnly (ms=] 1.040
M3-&d (mm) 19.000 Foul Sewage. {(1/s5/ha) 0.000 Minimum Backdrop Height [(m) 0.200 Min Slogpe for Optimisaticen {1:X] ] L

Ratio B 0.354 Volumetric Runoff Coeff. 0.750 Maximum Backdrog Height {m) 1.500

Maximum Razinfall {mm/hr) 540 PIME (%) 100 Min Design Depth fer Optimisation {(m] 1.200

Desdigned with Lewvel Saffits

Time Ared Dlagram far Storm

Time Area | Time Area | Time Area
{mins) (ha) | (mins) (ha) | (mins) (ha)

-4 0.0%4 d-8 0,243 g-12 0.085

Tatel Area Contribubing (ha) 0.343

Total Pipe Volume (m*) = 11.253
E Desi T 2 Sto
« — Indicates pipe capacity < flow
FH Length Fall Slope I.Area T.E. Basza k BYD DIA Section Type BAute
{m} {m} (1:X) (ha) (mins) Flow (l/s} (mm} SECT (mm) Design
51.000 14.EQ3 0.083% 150.0 DQ.OL14 5.40 D.0 3,600 o 150 Pipe/Condulk i)
S1.001 3.041 0,020 15000 O.GO0 a0 S 4 T R T o 150 Fipe/Condult o
1. 862 15.818 0:105 150:0 B OLS a.ao0 Q.0 d.ERD o 150 PFipe/Cenduit f
51.003 168736 0.112 15000 0O.013 a.400 .0 Q.8040 g. 150 Pipe/Condult a
52.000 -26.153 0.364 159.8 O.0GO0 5.00 Q.0 0,400 o 150 Pipe/Conduit g
52,001 26.524 0.161 104.5 0000 0,00 0.0 0,600 o 150 PlpefCondult [ ]
Metwork Fesulbts Table

FH Rain T.C. USfIL T I.Area L Base Foul Add Flow Vel Cap Flow

(mm/hr} (mina}  (m]) (ha) Flow (1/a) (1/s) {1/=) {m/s) (1/s) (1/s)

51.000 §7.47 L 1 | i P 1 0,014 0.0 o £ 050 SO P S B+ 1.8
51001 47023 E.3e 209:65]1 0.014 Y. 0 Qod Qa8 Rogd IS 1.8
51.002 46.05 E.62 23.521 0.02%2 0.0 Gl g.d gu.RE2 14.5 E

51.003 54,87 .03 28,5025 {1,042 0.0 0.0 0.0 ooy I3Ls 5.1
52.000 d0.54 355 320.044 0,000 . .l = 5 ¢ I TSR e S i (1 .
52 .00 44 _54 G:.12 F9iBTH 0. 0an oG 0.a 5§ IR i BT S o ol a.d

©1982-2017 XP Sclutions
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Metwork Design Takle fer Storm

FH Length Fall Slope I.Area T.E. Base k H¥D DIA Section Type Aute
{m} {m) (1:X) (ha) (mins) Flow (L/3) (mm) SECT (mm) Design
52,000 A5 088 0,341 1028 0000 L. 0o 0 R 7 g- 150 Plpe/Copdult )
S 002 L2347 Ho3a2 4.1 o, GL3 0,40 0.0 a,bid 0 150 Pipe/Conduit ‘
S51.004 11L.635% 0.37% 3I0T o005 .40 0.0 0.600 0 150 Fipe/Condult f
54.000 T.BOB 0.052 150.0 0.0C0132 h.00 g0 0,600 o 150 Fipe/Condult ,ﬁ
54.001 28.939 0.3193 150.0 O.000 .0 R S B L a 150 Pipe/Condulr i‘
54,002 21.422 0,343 150.0 O.008 0,06 g0 G.8040 Q 150 Pipe/Condyit .
S5.000 43,971 0.293 15001 0,000 q., 00 0 I g 150 Plpe/Condult &
55001 4,931 40.033 150.0 Qo062 a.00 0.0 Q.6e0d a 150 Pipe/Conduit f
54,003 12.419 0.083 1500 O0.C00 0,00 0.0 Q0,600 o 150 PipeS/Conduit d‘
51.0056 26,360 0,805 370 0:02%9 0,00 R I A g 150 Pipe/Conduit a
S6.000 25.437 0.700 6.3 .o0p .40 [ S B S L Q 150 Pipes/Congulit @
56,4001 ToEed O.,00% 995 0,022 0.4a0 ou0 a0 0 150 Fipe/fConduit ‘
S7.000 17.158 0.500 34.3 0,000 5,00 0.0 Q.600 g 159 Plpe/Condult &
Hetwork Fesults Table
FH Rain Tk US/IL E I.Area L Base Foul Add Flow Vel Cap Flow
{mm/hr) (mins) {m} iha} Flow (1/8) (l/=8) {1/=) (mfs} (1/8) (1/s)
53,000 46. 3% 5:55 30857 4.000 0.G 0.0 040 058 R 0.9
2002 44,55 6.12 29.716 {1.013 0.0 | .0 B0 8g.7 1.8
51.004 44,21 6,23 28,414 0,064 00 s S + ¥ ) g.0 182 32.2 I
54.a040 45, 02 olE 2R ERS 0,013 0.0 0.0 g8 .82 i B Jii:w]
54011 }5.83 N = G f.013 .0 Iy .8 R-EE 145 L0
54002 44 3% &.18 ZEB.B52 0.022 0.0 0.0 g.0  DJoER 14.5 At
55,0040 I .80 29,400 g - 0a0 R 0.4 08 §.82 iIlf - 5% 7 .4
S5.001 44,089 £.00 29,107 0.053 0.0 o.a 0.0 LBZ 195 B4
54,003 42 hE &€.44 2B.T0% 1.074 0.0 0.0 85 a2 14.5 E.B
51.005 4. 73 €.71 2B.#%Zd 0,168 0.0 0.0 0.4 1.6d .29.0 19.4
56000 4765 £.25 20,208 0. 0an 3.0 Do 9.8 l.68 - Z9.% .40
56.001 47.16 5.38 2B.E0B 0.022 0.0 0. a.4 1.01 17.3 2.8
57000 47 .95 Shld BS54 {4000 0.0 0.0 0.4 1.72 305 0.9

©14982-2017 XP Solutions
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Metwork Design Takle fer Storm

EFH Length Fall ZSlope I.Area T.E. Base k HYD DIA Section Type Auto
{m} (m}y (1:¥) {ha) (mins) Flow (l/s) (mm) SECT (mm) Design
53.001 B30 D.EF¥3 15.2 D@21 0.oao g.0 0.800 a 15} Fipe/sCondult o
SE.000 13.e47 D.234 5EB.4° D.000 §5.00 a0 0,800 o 1580 PipeyConduait a
58.001 6:863 O.0G62 99,5 0.013 0. 0o g.40 8,600 ¢ 1530 Pipe/Conduit of
59.000  G.496 0.C43 150.0. 0.000 5.0 0.0 0.&800 g 150 Pipe/Conduit i
0001 5834 003% 14006 D012 0.04Q 0.0 0,600 g 150 Plipe/Condult [ ]
§7.002 4,087 0,041 99.7 0.000 g, 0.0 0,800 & 150 Pipe/Conduit o
51.006 16.816 0O.774: 21.7 ©0.000 0.o0d0 0.0 D.600 a 151 PipesCondult of
510.000 49:3%8 N.9449 HEB.5 ©0.000 §.00 0.0 0,800 g 150 PipeyCondiuit a
£14.4001 30,595 1,100 46.0 -0.038 0. ) 0.0 0,600 o 150 Pipe/Conduit o
5104002 4,108 0070 G5B.5 0,037 0,00 .4 0,.ed0 g 150 Pipe/Conduic f
510.003 3.635 0.06&2 GSE.S5 0.012 0.0 0.0 0.600 g 150 Pipe/Conduit ."
10004 530893 0152 3305 Go00n 0,040 0.0 QLedn o 150 PipesCondult [ ]
511.000 18.188 0,227 AQO.1 0.0L9 = R 0.0 0,600 @ 150 Pipe/Conduit [ ]
31.007 15.20& O.000 Q.0 D000 0.o9 0.0 0,600 g £25 Pipe/Conduit )
51,008 18.502 0,229 3l.2° 0,000 0.04 Q.0 0,800 ¢ 225 Fipe/Condult o

Hetwork Besults Table

FH Rain T . US/IL T I.Area T Basa Foul Add Flow Val Cap Flow
(mm/hr) (mins) {m} {ha) Flaw (1/8) ({(1/=) {1/=) (mfs) (1/8) (1l/=)

57001 qi 7 b ] R . 0hnal 00 0,0 N0 2:59 45.8 S|
SE.000 47,96 P e B i G0 0.0 a.0 ol Logd: ZasA 0.0
SR.001 31 52 h.28 28,123 4 0.0 .10 I 1id 17.8 LT
59001 48, L2 i B RAR RS (R T 0.0 1.0 0.0 9.8 14.5 0.0
SR.001L A7 .66 B 2% 2T .BRa G:DLZ 0.a 4.0 - BB Idea .5
57.002 47,27 ;3827 330 b.046 0.0 .0 000 141 17.8 5.9
S1.008 42,35 b.B4 E7,;T23 (. 23% 0.0 1,0 il ST 383 ZWel
510,000 45.27 R el B .o 2. d.0 kel: l.oged: H3od 0.0
10,001 44.33 G.18 ZR.0924 0.039 0.0 0.0 0.0 1.49 26.3 4.7
310.002 44,186 .24 27,324 C.076 .0 AR B St S i, £ o, | 9.1
510,003 44,02 B.af 27,254 R 2 0.0 .1 T s P e L R, e g
510,004 43,86 b, A% 2T, 203 C.0BE o.a 1.0 0 o BT o TS | N L 6
A11.40010 q7.54 Go@7 a7 R C.0Lo £ a.10 51 N K4 e R B [ 2.5
51.4007 3717 B. 90 Z&, 980 (343 0.0 1,0 i, 0 I ®.%w 34.5
21.008 35,92 9,02 26,480 B.343 0.0 0.4 00 2035 2345 345
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Metwork Design Takle fer Storm

FH Length Fall Slope I_Area T.E. Basze k H¥D DIA Section Type Aute
{m} (m) (1:X) (ha) (mins) Flow (l/s) (mm) SECT (mm) Design
51.008 10.812 0.3BY S58.35 0Ou0OO0 .00 Q.0 o.e00 o 225 Pipe/Condult ot

Metwork BResults Tahle

EN Bain T.C. UsSSIL E I_Area L Base Foul Add Flew Vel Cap Flow
(mm/hr} (mins) {m) iha} Flow (1/s5) (1/s) (1/=) (m/s) (173} (1/s)
51.009 i6.69 Tl 2h.951 0.343 0.0 0.4a a.d 1.0 BE .1 34.5
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PIPELINE SCHEDULES for Storm

Upstream Manhole
PN Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM., L*W
Sect (mm) MName {m) {m) {m) Connectieon {men )
S1.040 & 158 o e %I B T .7593 Open Manhole 1200
51,001 o 150 52 "3D.E47 28,651 {.B48 Open Manhole 1200
51,002 o 1540 53 30,820 29,63 (.832% Open Manhole 1200
51..003 o 1540 g4 30.574 29,526 {0,303 Open Manhole 1200
2. 00 G 15l 55 ddiend Au,.040 2.064 Open Manhole 12010
52.001 o 150 56 32.213 29878 2,185 Open Manhole 1200
53,000 o 1Sl g7 Fl.458 30,057 1.245 Open Hanhole 1200
P I - B 57 2251140 28018 2,248 Open Manhole 1200
51,0049 o 1540 55 30,534 23,414 0.971 Open Manhole 1200
54,000 oo 180 810 30.765 28,105 1.510 Open Manhole 12400
54,001 G 1500 51l 30,414 29,053 1.211 Open Manhole 1200
54,002 o B0 514 30uEle REB.EER 1,814 Open Manhole 1200
%5, A0 S 150 516 30,545 29,400 {1.955 Open Manhole 1200
55,001 o LEg 81T 30483 FRUL0T 1.226 Open Manhole 1200
Downstream Manhole
BN Length Slope MH C.Level I.Level D.Depth MH MH DIAM., L*W
() (1:¥) Mame {m) ([m) {m) Connection {mmm
51.000 14.809 150.40 52 3M.ed7 29,451 1.846 Open Manhole 1200
H1.001 3,041 154,40 83 30,620 29,631 0,B3% Qpen Manhole 1200
51.002 15.8I8 150.40 54 AQ.57R 29052 1,303 Open Manhole 1200
51,003 1e.TTe 150.40 85 30,539 29.414 J.971 Dpen Manhole L2010
S2.000 Ze.153F 159:8 506 32,213 29.87% 2,186 Open Manhole 12010
H2.001 26 524 1E4.5 57 32,114 23.718 2.248 Open Manhole 1200
53,000 35,068 102.8 57 32114 290716 2,248 open Manhole 1200
S2.mizE 10237 1.1 55 30,534 29.414d 1.971 Open Manhole 1200
81.004 11.855% 30.7 86 30.43% 29.034 L.255 Open Manhole 1200
s4.0400 7.808 150,00 SI1  30.414 29.083 1.211 Open Manhole 1200
S4.001 28.335 150.40 514 30.6le Z2B.860 l:606 Open Manhole 1200
H4.002 21,422 150.0 8sle 30.480 28.708 L,62Y Open Manhole L2000
55000 43,571 15001 517 30,483 290107 1:22% Opsn Manhole 1200
55.001 -4.%B81 150.0 &8k 30,480 25.074 1.25%6 Open Manhole 1200

©14982-2017 XP Solutions
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PIPELINE SCHEDULES for Storm

Upgtream Manhole

PN Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM,., L*W
Bect (mm) Hame {m} {m} (m) Connection {man )

54,003 o 150 516 30480 28.70% 1.621 Open Manhole LE0o
51.005 o 150G o 30.43%  ZFB.=24 1.866 Open Manhole 1200
S&.000 o A} - E1B 30,856 289.20E 1.200 Open Manhole 1200
F6.001 o 150  81% 29.875 2BL006 1.219 Open Manhola 1200
57.000 B 153 520 320204 ZB.B54 L2000 Open Manhole 1200
37,001 g 15D S  E¥.6580 2B, 3R3 1 .1687 Open Manhole 100
58,0040 o AR aSEE: FESISW SRR IET 1.650 Open Manhole L2200
£a.001 o 150 523 Fe. M2 2B.1z23 1.4930 Open Manhole 1200
S9.000 0 [ 524 29.202 27,853 1,200 Qpen Manhole 1200
59.001 o | 525 29,456 27.B0%9 1.4%7 Open Manhole 1200
g5T.002 o Y50 BZ2- 29520 27,770 1.¢00 Open Manhole L1200
51.006 o 150 57 29.624 7,729 1.745 Open Manhole 1200
SL0. 000 o ¥R EZE 30GE1E CEBLIDRR 1200 Open- Manhole L2200

Downstcream Manhole

PR Length Slope MH C.Level I.Level D.Depth MH MH DIAM., L*W
{m) (1:¥) Name {m} ) (m}) Connection {maen )

54.003 12.419 1%0.0 86 30.439 28,828 1.563 Open Manhole 1200
51.005 26.360 37,5 g9 23624 270728 1745 Open Manhole 1200
S6.000 25437 3I6.3 5150 29875 2. 506 1.21% 9pen Manhole 120G
Sh .00l TiEEd 2505 57 2090624 25,437 1.047 Open HManhole L2290
57.000 17.158 24.3 Bzl #9.&659 2Z8.354 1.155% Open Manhole 1200
ST.001 BT 15.2 52 23,320 277N L.gd0 Open Manhole 1200
58.000 13,887 SH.4 823 29,793 235,123 1,430 dpan Manhols 1200
58.001 $.8%63 89,5 522 29,520 28,054 i,316 Open Manhole 1200
59.000 %.496 120,00 3535 29%.456 27,803 1.498 Open Manhole L2a0
52.001 5.834 14%:&6 522 29%.E20 27,774 1.0} Open Manhole L2ag
57.002 4.087 99.7 BT ES.E24 270724 1.745% Open Manhole 1200
510006160810 2337 EB- 2%.025 287855 1.820 Open Manhole 1240
S510.009 49,358 58,5 528 30.23%8 F&.d24 1.7249 Open Manhole 12410
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PIPELINE SCHEDULES for Storm

Upstream Maphole

PN Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM,., L*W
Bect (mm) Hame {m} {m} (m) Connection {man )

1. 001 o 150 82% . 30298 28 424 1.744 Open Manhole L2090
Slo. 002 o 1500 530 ZFA.661 27,324 1.187 Open Manhole 1200
510.003 o 15D U831 ZBuTSe 2702589 1,343 Open Manhole 1Z00
S10.004 5! i 532 28:877 27,208 1.51%9 Dpen Manhole L 200
g11.000 g Ak | E533 2R3 L ., 783 Open Manhola 1200
s1.o00v7 = R S8 29,025 25,430 2.320 Open Manhola 1200
51.008 o 425 2% 28.472 26,480 1.787 Open Manhole 1200
51.00%9 g 285 Sl 27.1BE 25:89b1 1.00% Open Manhole Lz00

Downstream Manhole

=] Length Slope MH C.Level I.Level D, Depth MH MH DIAM,, L*W
{m) {1:X) Name {m} (m) (m}) Connection (men)

Sl0.001 50,535 4.0 8530 2B.661 27.324 L.15" Open Manhole 1200
310.002° 4.1048 5HH.5° 531 28,752 27.2534 1.349 Open Manhole 1200
SO 0B 30635 BRL5. 532 287 270183 t ,535% Open Manhole 1240
S10.004  5.0%3 33.5 38, 2%.025 Z2T7.056 1.815% Open Manhole 1200
511.000 13.188 8451 8- 293,025 Z27.1714 1.795 Open Manhole 1200
51.007 15.208 4.0 £0. 2B 472 26 4840 L.767 Open Manhgle L2Q0
S51.008 18.502 31.2° 5100 Z7.185 253,551 1.00% Open Manhole 1200
S1.008102812:° SRS 5 RERGE 25 T8d 0.861 Open Manhole Lk
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Volume Summary (Statich

Length Caléculatlons pased on Centre-Centre

Fipe USMH Manhole Total
Humber Name Velume (m*') Velume (m®)
51000 31 1.087 1087
a31.041 a2 1,126 12 oty
51002 53 1.118H 1118
31.003 54 1.19% I . 187,
2,000 35 22504 A
52.001 5 Z2.04L 2. 041
53000 57 1.578 1.ai8
52,002 57 2.012 o e B
51.0404 e 1,287 1 267
34000 FLD l.BT7 ] &7
54.001 511 1.5440 1,544
549,002 5l4d 1.5%59a 1.995
25,000 Elg 1.2495 .. 295
55.001 517 1.5568 1.556
34.003 gl 2003 £ Qi3
51.00% i 2.280 2.2840
36000 S18 L.527% 1o Sd
6,001 515 1.54% l1.544
57.000 520 1.52h | e
37.001 521 . 489 ] .480
F3.000 522 2.038 £ e03h
8. 0401 523 1,787 1587
2% 000 524 1.527 |
S%.001 525 1.B6&3 l . B3
ST .00z 22 1.97% 1974
51.006 57 2,144 2.144
Sl0.000 528 L.524 1.22€
10,001 S29 2. Lkz0 o 20
S10.002 330 1.5312 | e |
510,043 531 L. 6585 ] . 695
S10.004 532 1.B87%7 1.584
S1L.04a0 533 1,033 Y
5210407 54 2,879 > 810
51.008 59 2,253 e
51.00%  sli 15395 LG
Total 5l.4 H AR
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Volume Summary (Statich

Length Caleculations based o True Length

Fipe USMH Manhole Total
Humber Name Velume (m*') Velume (m®)
51000 31 1.087 1087
a31.041 a2 1,126 12 oty
51002 53 1.118H 1118
31.003 54 1.19% I . 187,
2,000 35 22504 A
52.001 5 Z2.04L 2. 041
53000 57 1.578 1.ai8
52,002 57 2.012 o e B
51.0404 e 1,287 1 267
34000 FLD l.BT7 ] &7
54.001 511 1.5440 1,544
549,002 5l4d 1.5%59a 1.995
25,000 Elg 1.2495 .. 295
55.001 517 1.5568 1.556
34.003 gl 2003 £ Qi3
51.00% i 2.280 2.2840
36000 S18 L.527% 1o Sd
6,001 515 1.54% l1.544
57.000 520 1.52h | e
37.001 521 . 489 ] .480
F3.000 522 2.038 £ e03h
8. 0401 523 1,787 1587
2% 000 524 1.527 |
S%.001 525 1.B6&3 l . B3
ST .00z 22 1.97% 1974
51.006 57 2,144 2.144
Sl0.000 528 L.524 1.22€
10,001 S29 2. Lkz0 o 20
S10.002 330 1.5312 | e |
510,043 531 L. 6585 ] . 695
S10.004 532 1.B87%7 1.584
S1L.04a0 533 1,033 Y
5210407 54 2,879 > 810
51.008 59 2,253 e
51.00%  sli 15395 LG
Total 5l.4 H AR
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Designed by dimitrov i
Checked by

Drainage

¥E Bolutions

Network 2017.1.2

1 vear Return Period Summary

of Critical Besults by Maximum Lewel

(BEank 1)

for Storm

Factor 1.004 Hot S5tart Lewvel
{minsd 1 Manhele Headloss Conff

&real Reducticno
Hok Start

(mm) 0
{Globkal) ©.500 Addi

simulation Criteria
Foul Sewage per hectars (1/=s)
tional Flew - % of Total Flow 000G

g.000 MADD Factor * 10m*/ha Storage 2.000 Flow per Ferzocno per Day

Telet Coeffiecient 0200

(1/pec/day)

0. 000

Humber of Input Hydrographs O Humber of Online Controls 7 Humber of Qffline Controls O Humber of Storage Structures B Bumber of Time/Area Diagrams O Humber. of Beal Time Controls 0

Rainfall Modal FSE Regidsn England and Wales M3-&0

Margin for Flood Risk Warning

Profilel=s}

Duratien(s} imins} 15, 30, 60, LI20;
FReturn Periodi{s) (years)
Climate Change (%}
Us/MH Beturn Climate First ([X)
FH Hama Stocm Peciod Change Surchazrge

51,000 31 15 Winter 1 +0% 100415 Winter
51.001 52 15 Winter 1 FD% LODS1S Bummer
51.002 53 15 Winter 1 FOE EOGAIS Summetr
S1.4003 54 L5 Winter 1 +0% 100715 Summer
52,000 55 380 Winter 1 +0%

S52.001 56 300 Winter 1 +0%

53.000 5T 360 Winter 1 +0%

E2. Q02 57 15 Winter 1 Ve

S51.004 55 15 Winmter 1 +0% 100515 Summer
54,000 510 1% Winter ] +0% Q015 Summer
S54.001 211 15 Winter 1 +0% LO0/S15 Summerx
54,4002 214 15 Winter 1 FO% LO0S15 Summer
55,0040 216 B0 Winter 1 +0% 30415 Summer
S5.4001 217 &l Winter 1 +0% 1/15 Summer
54,003 slé 15 wWinter 1 +0%  30Y15 Summer
£1.005 56 15 Winter 1 +0% 30715 Summer
Sh. 0040 SlE 3ol Winter 1 +0% 30715 Winter
6,001 =1% 60 Winter 1 +0% 115 Hummer
57.000 20 360 Winter 1 +0% 3030 Winter
27001 521 30 Winter 1 +0% 1715 winter
EB.000 522 380 Winter 1 +0% 20415 Summer
58,001 523 A0 Winter 1 HIM% 1/30 Winter
59,0040 s24 B0 Winter 1 +0% 30415 Summer
58.4001 525 &0 Winter 1 +0% 1/15 Winter
57,002 523 30 Winter 1 +0% 100515 Summer
S21.004 57 15 Winter 1 +03% 30715 Winter
S10.,404 S28 360 Winter 1 +0%
510,001 529 15 Winter 1 +0% 100715 Hummer
519,302 S30 30 Winter 1 +0% 1/30 Summer
S10.003 531 30 Winter 1 +0% 30X 15 Summer
510,004 532 30 Winter 1 +0% LO0S15 Summer

2y i i L tails
(mmy 19,008 Raktics B

k0, ¥40, 380, 4B0D, &00, 7204

896d,

HWater
Leval
{m}

First (Y)
Flood

First () Overflow
Cverflow Act.

29,788
29,0492
a8, 582
29,586
30.040
29:.87s
30.057
29,738
29.4%3
29.142
28.088
2R.B95
20,455
20.495
28.763
2B.498
e L
28915
28,854
28.532
28,357
2B.333
2B 00
28.00L
27,608
23.7037
29,260
28,463
27,483
A e
27265

I, 350 Cv  [Summer)

0. 750 Cv

iWinter} D.240Q

{mm} 3I00.0 Analysis Timestep Fine DTS:-Status: O DVD Status OFFE Inertia Status OFF

Summer and Hinter

1440, 2160, 2830, 4320, 5760, 7200, E&40, LODEC

-.|i 3':'.. :':'r.-

g, 0, 30

Surcharged Flooded Pipe
Depth Volume Flow / Overflow Flow
(m) {m*) Cap. (17%) (1/s}) Status

-0.E14 c.ooo d.13 1.7 Ok
=0.109 G, 06 d.14 157 K
-0, 08% 0200 L [ e oK
-1.08%9 R J. 34 4.6 Ok
=0.150 G 000 Q.00 .10 aK
—0 151 Goooo g, a0 a.d OE
-0, 150 . ool LRI L b 2.1 QK
=130 0.aod0 a.04 L.4 DK
—{1.E01 C.ooo d.23 6.8 QK
=113 Eelile QL3 1.7 oK
-1 F1& C.ooo d.12 2 T Ok
<. 107 0. 000 a.18 2 oK
-0 055 G.o00 a.02 0.2 Ok
2. 238 G0 0.1 <. SURCHARGED
={0.0494 G000 0,30 R oK
-0, 07k g.ooo0 O.49 13.4 OF
{1, L0 G Do LA oL K
0.259 0.oooo Q.03 0.5 SUORCHARGED
-0, L50 L.ooo d.a0 a.qa QE
0.040 G, Q0o 003 1.4 SURCHARGED
—.:E50 o.ooo d. 0o a.0 0K
0. 0&a0 e a0 0. 02 J.4 SURCHABRGED
=0, 003 0000 d.01 a.l il g
2.042 C.ono 0.3 d.4 SURCHARGED
=111 . Q00 110 B 2.0 oK
-0, 082 G.ooo 0. 42 15.40 G
-1 150 Lo LRI ) Q.1 oK
-0, 111 .o Q.13 3.4 DK
0.015 C.ooo d.39 6.4 SURCHARGED
=,077 (e, 000 0, dE e QR
-0.0%54 Q.ooo d.31 i Ok

Level
Exceadsd
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Date 25/08/2018 10:-44 Designed by dimitrov i Dra‘.['"a E‘
File 0eB280-CUR-00-00-DC-C-0001_ PO1-SURFACE DRAINAGE MODEL.MDX Checked by q
¥P Solutions HMetwork 2017.1.2
1l year Return Period Summary of Critical BResults by Maximum Level (Rank 1) for Storm
Water Surcharged Flooded Pipe
Us/MH Beturn Climata First (X) First (¥} First ([E)} Overflow Leaval Dapth Volume Flow / Overflow Flow Laval
EM Hame Storm Period Change Surcharge Flood Owverflow Act. {m} {m} {m?*} Cap. (1/s) (1/=) Status Exceedad

S11.490d4 233 15 Winter 1 F0% LODSe0 Winter 27.433 -0.114 Lo g. 13 2.4 0K

51.007 58 180 Winter 1 FOA LA120 Winter 26, 713] 0,026 Ocon oL 40 4.3 EUBCHARGED

S1.008 E9 180 Winter 1 +0% 26.513 —{1. k82 (RS Rl (B b 4.3 i}

51.400%9 S10 180 Winter | +04 2 - 38] -0.184 . Q00 a, 08 4.3 oK
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Designed by dimitrov i
Checked by

Drainage

¥E Bolutions

Network 2017.1.2

30 vear Return Periocd Summary of Critical Besults by Maximom Level

(BEank 1)

for Storm

Start Level
Copff

Factor 1.004 Hot
{minsd 9 Manhele Hasdloss

&real Reducticno
Hok Start

(mm)
(Global)

0

0.500 Additional Flow -

simulation Criteria
Foul Sewage per hectars (1/=s)
t of Total Flow 000G

g.000 MADD Factor * 10m*/ha Storage 2.000 Flow per Ferzocno per Day

Telet Coeffiecient 0200

(1/pec/day)

0. 000

Humber of Input Hydrographs O Humber of Online Controls 7 Humber of Qffline Controls O Humber of Storage Structures B Bumber of Time/Area Diagrams O Humber. of Beal Time Controls 0

Rainfall Modal FSE Regidsn England and Wales M3-&0

Margin for Flood Risk Warning

Profilel=s}

Duratien(s} imins} 15, 30, 60, LI20;
FReturn Periodi{s) (years)
Climate Change (%}
Us/MH Beturn Climate First ([X)
FH Hama Stocm Peciod Change Surchazrge

51,000 31 15 Winter a0 +0% 100415 Winter
51.001 52 15 Winter 30 FD% LODS1S Bummer
51.002 53 15 Winter ag FOE EOGAIS Summetr
S1.4003 54 L5 Winter ao +0% 100715 Summer
52400 55 30 Winter an +0%

S52.001 56 300 Winter 30 +0%

53.000 5T 360 Winter 30 +0%

E2. Q02 57 15 Zummer 30 + 0%

SL.004 55 ‘L5 Winter 3o +0% 100515 Summer
54,000 510 1% Winter 30 +0% Q015 Summer
S54.001 211 15 Winter o +0% LO0/S15 Summerx
54,4002 214 15 Winter A0 FO% LO0S15 Summer
55,0040 216 B0 Winter I +0% 30415 Summer
S5.4001 217 &l Winter o +0% 1/15 Summer
54,003 slé 15 winter 30 +0% 30Y15 Summer
£1.4005 56 15 Winter a0 +0% FH1E Summes
560040 18 60 Winter 30 +0% 30715 Winter
56,001 =1% B0 Winter T +0% 115 Hummer
S57.000 SZ20 30 Winter an +0% 3030 Winter
27001 521 30 Winter 30 +0% 1715 winter
EB.000 522 a0 Winter a0 +0% 20415 Summer
58,001 523 A0 Winter 30 HIM% 1/30 Winter
59,0040 s24 B0 Winter 30 +0% 30415 Summer
58.4001 525 &0 Winter 3o +0% 1/15 Winter
57,002 523 15 wWinter a0 +0% 100515 Summer
&1 . 006 57 15 'Winter a0 +0% 3315 Winter
510,404 S28 380 Winter 30 +0%
510,001 529 LS Winter 30 +0% 100715 Hummer
c10.902 S30 IS5 Winter 30 +ii 1/30 Summec
S10, 003 231 15 Winter 30 #1015 0415 Buminer
510,004 532 15 Winter a0 +0% LO0/15 Summer

= | £ 1 s

14.009 Ratio R

[y

k0, ¥40, 380, 4B0D, &00, 7204

896d,

HWater
First () Overflow Level
Dverflow Act. {m}

First (Y)
Flood

20,800
99,729
29,723
29,643
30..4040
259,876
30,057
29,752
29,505
49,1465
28,109
2R, 926
30,274
30.274
2H.B98
38,8467
249, 634
29,634
29,021
29,4123
2E8.794
aB, T4
28,472
28,472
2T HYG
27893
20, 268
28,499
28,239
27.447
27.315

I, 350 Cv  [Summer)

0. 750 Cv

iWinkter) 0,244

{mm} 3I00.0 Analysis Timestep Fine DTS:-Status: O DVD Status OFFE Inertia Status OFF

Summer and Hinter

1440, 2160, 2830, 4320, 5760, 7200, E&40, LODEC

1! 3':'.. :':'r.-

g, 0; 30

Surcharged Flooded Pipe
Depth Volume Flow / Overflow Flow
(m) {m*) Cap. (17%) (1/s}) Status

-0.0%81 c.ooo d.32 4.2 Ok
-0.072 G, 06 .41 4.4 K
-0, 058 0200 a.67 a4 oK
-1, 833 R . 95 12.8 Ok
={.,L50 G 000 a.4a0 0.0 OK
—0 151 Goooo g, a0 a.d OE
=01, LS50 (LR L] LR AL .4 oK
=0.114 0.aod0 Q.13 4.4 DK
-0. 058 C.ooo d.hT 1805 QK
=0, 080 Eelile Q.33 4.1 oK
-0.0584 C.ooo d.298 4.1 Ok
=, 0Te B, ono a. 47 b.4 oK
0,724 G.o00 Q.08 1.1 FLOCD RIZK
L.317 G0 0. 31 .6 FLOGD RLSK
a,037 B, oo .83 11.1 SURCHARGED
0294 Booog R 2.8 SURCHARGED
2. 7H G oo 0.1l .4 SURCHARGED
0.978 0.oooo Q.06 4.9 FLODD RISK
0.017 L. oo d.02 0.5 SURCHARGED
1.530 G, Q0o 2. Q7 2.7 SURCHARGED
0.287 o.ooo d.01 d.3 SUORCHARGED
0.321 e a0 T | 7.7 SURCHARGED
0,470 0000 d.02 0.3 SURCHARGED
0. 5113 Do Oa {5 0.6 SURCHARGED
=0, 020 . 000 Q.42 5.4 ;8
a.014 G000 1.1 3.1 SURCHARGED
=1, 150 L. ooo LR 8] Q.4 .
-{.075 0. oo a.44 12..7 DK
d. 765 oo .09 1B.1I SURCHARGET
743 (200 R 2.7 BURCHARGED
-0.044 G.ooo d.B% 20.7 Ok

Level
Exceadsd
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536 The Ropewalk
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NG1 SDW

Date 25/08/2018 10:44 Designed by dimitrov i

Drainage

File 0eB280-CUR-00-00-DC-C-0001_ PO1-SURFACE DRAINAGE MODEL.MDX Checked by
¥P Solutions Network 2017.1.2

30 vear Return Period Summary of Critical Besults by Maximum Lewvel (Bank 1) for Storm

Water Surcharged Flooded Pipe
Us/MH Beturn Climata First (X) First (¥} First ([E)} Overflow Leaval Dapth Volume Flow / Overflow Flow Laval
EM Hame Storm Period Change Surcharge Flood Owverflow Act. {m} {m} {m?*} Cap. (1/s) (1/=) Status Exceedad
511.4900 533 15 Winter o FD% LODYE0 Winter 2T.456 -0.091 FN ] 1 L8] . 3 2.9 1K
51.0067 58 180 Winter a0 PR LA1Z0 Winter 27,268 1,561 .ooo 044 4.7 EURCHARGED
51.008 E3 960 Winter o +0% 26,514 g L - oo 006 1.7 il
51.4008 510 720 Summer 0 +0% 25.9%3 -0.182 G, 000 Q.08 4.7 oK

©1982-2017 XP Sclutions




Curtins Consulting Limited

Page 14

56 The Ropewalk
Nottingham
NG1 5DW

Date 25/05/2018 10:44
File 08B280-CUR-0QQ-00-DC-C-0001_ PO1-SURFACE DRAINAGE MODEL.MDX

Designed by dimitrov i
Checked by

Drainage

¥E Bolutions

Hetwork 2017 .1.2

100 wvear Beturn Pericd Summary of Critical Besults by Maximum Lewvel

[Rank 1) for Stftorm

0
0.500

Start Level
Copff

Factor 1.004 Hot
{minsd 9 Manhele Hasdloss

&real Reducticno
Hok Start

(mm)
(Global)

simulation Criteria
Foul Sewage per hectare (1/=z) 0.000 MADD Factor * 10m*/ha Storage 2.000 Flow per PFerzocno per Day
Additional Flow - % of Total Flew 0.000 Inlet Coeffleciant 0,300

(l1/pec/day) O.000

Humber of Input Hydrographs O Humber of Online Controls 7 Humber of Qffline Controls O Humber of Storage Structures B Bumber of Time/Area Diagrams O Humber. of Beal Time Controls 0

Rainfall Modal FSE Regidsn England and Wales M3-&0

Margin for Flood Risk Warning

Profilel=s}

o g § i

L

fmy 19,000 Rakic B0, 350 Cv (Summer) 0,750 Cv (Winter) 0,244

{mm} 3I00.0 Analysis Timestep Fine DTS:-Status: O DVD Status OFFE Inertia Status OFF

Summer and Hinter

Duration(s} imins} 15, 30, 60O, 120, L&%0, 240, 360, 4BO, &OG, 720, 8960, 1440, 2160, Z2B30, 4320, 5760, 7200, E&40, 100E0

FReturn Periodi{s) (years) T30 100

Climate Change (%} g, 0; 30

Water Surcharged Flooded Pipe
Us/MH Beturn Climate First ([X) First (¥) First (&) Overflow Level Depth Volume Flow / Overflow Flow Lavel
FH Hama Stocm Peciod Change Surchazrge Flood Dverflow Act. {m} (m) {m*) Cap. (17%) (1/s}) Status Exceeded

£1.400 51 1k Winter 100 +30% L0015 Winter 29,917 a.o1 0.o0o d.47 6.3 SURCHARGED
S1.00L 52 15 Winter 140 +30% LO0S15 Summer 29 B33 . 082 G, 06 .68 7.3 SURCHARRGED
51.002 53 L5 Winter 100 +30% L0015 Summer 29,885 0,104 O o0 a.B7 11.7 SURCHARGED
51.9@23 54 15 Winter 10 +304 196/15 Summer 28,493 o o T G.eng .26 16.9 SUBCHARGED
F2.000 55 380 Wintar 1400 +30% 30,4040 =(.150 G ono 3,00 0.0 0K
52.400L 56 3200 Winter 140 +30% 29.87TG —0: 151 Goooo g, a0 a.d OE
53.000 57 380 Winter 1400 +30% 30057 -, L50 G oo .00 0.4 QK
EZ_Q02 57 15 Zummer 140 +30% 29 763 =0 103 .00 a.22 | K
S51.004 55 L5 Winmter 100 +30% 100715 Summer 20,6664 0. 102 C.ooo d. 82 26.9 SURCHARGED
54,000 510 15 Winter 100 +30% 190415 Summex +9.218 (1.263 Eelile Q.50 6.3 SURCHARGED
54001 %11 1h Winter 100 +30% 100/15 Summer 28 _ 5045 0.303 G.0o O 48 6.6 SUORCHARGED
54,002 214 15 Winter 1400 +$30% 1O0F15 Summer 29,485 0, 4383 I 1 ] .85 1l.8 SURCHARGED
£S5, 000 516 50 Winter 100 +30% 30415 Summer g, 447 a.8487 G000 .08 1.1 FLOGD EIZK
S5.401 517 60 Winter 140 +30% 1/15 Summer 340,447 L.Lo0 R R 0. 34 J.B FLOGD RLSK
=4 003 Z1& 15 Wintar 1410 4 B0 A0/15 Bummer POdER 1. 6503% (R 1 | 1.1 SURCHARGED
£l .4055 56 15 Wainter 1O +30% 215 Summer 259,438 0, BE4 Booog 1.8 38,1 SUHCHARGED
S56.4000 SlE 120 Winter 1440 +30% 30515 Winter 29,838 . 282 G oo 9.401 U.3 SURCHARGED
ERp. 001 1% 120 Winter 140 +30% 1515 Summer 29, H3B 1. ER2 o.o0og 0,06 L.0 FLODD RISK
57.4000 520 30 Winter 100 +30% 30530 Winter 29.4%2 0.458 G.ooo d. a5 1.3 SURCHARGED
2001 221 30 Winter 100 +30% 1715 winter 29,462 0,965 (., 000 0,09 3.5 FLOOD RISE
EB.000 522 60 Winter 100 +30% 30415 Summer 29404 0.B87 C.Oo 4 B e {.4 SURCHARGED
S8.00L S23 A0 Winter 1400 +30% 1/30 Winter 29,404 A e | (. 000 .04 dJ.9 FLOCD ELSKE
58,000 524 gl Winter 100 +30% 30415 Summer 29. 074 L ;072 G000 4 B T 0.4 FLOGD RISK
58.401 525 &0 Winter 140 +308% 1/15 Winter 20.074 L:X15 Z.00o g. 4y d.9 SURCHARGED
57,002 522 L5 Wwinter 1400 +30% 190715 Summer 8. 175 . 2455 .00 0,64 8.l SURCHAEGED
51 .30805 57 Ih 'Waintetr 104 +30% 3015 Winter 28,167 1,284 E:ooo L.L% 41.9 SURCHARGED
510,404 528 ZAU Winter 100 304 29,268 =150 G oo L4 B b 0.4 QK
510,001 529 LI5S Winter 1400 +30% 100715 Summer 28,4971 0. 3587 o.0o0 a.5% 15.1 SURCHARGED
5190.902 330 15 Winter 190 +3A0% 1/30 Summec ZE.EDY s e .o ] 21.% FLOOD RISH
510,003 531 360 Winter 100 +30%  30XI5 Bummer 2E.004 (1. 5010 B, 0o 0,45 7.1 BURCHARGED
510.004 532 280 Winter 100 +30% LO0/15 Summer 28.002 0.644 G.C0o 0. 28 6.9 SUHCHARGED
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Date 25/09/2018 10:44 Designed by dimitrov i
File 0eB280-CUR-00-00-DC-C-0001_ PO1-SURFACE DRAINAGE MODEL.MDX Checked by

Drainage

¥E Bolutions Hetwork 2017.1.2

=

100 vear Beturn Pericd Summary of Critical Besults by Maximum Lewvel (Bank 1) for Storm

Water Surcharged Flooded Pipe
Us/MH Feturn Climatea First (X) First (¥} First ([E)} Overflow Leaval Dapth Volume Flow / Overflow Flow Leval
EM Hame Storm Period Change Surcharge Flood Owverflow Act. {m} {m} {m?*} Cap. (1/s) (1/=) Status Exceedad
511.4000 533 380 Winter 1ao +30% 10060 Winter 2R. 001 o, 454 B oo 0., 0 1.6 SURCHARGED
51.007 58 380 Winter 106 +30%  1/120 Winter 2E.000 L ;285 000 0,45 4.8 EURCHARGED
51.008 E9 360 Winter 1400 +30K 26515 -0. k80 .ooo a6 4.8 aE
51.400%9 sl0 380 Winter 140 +30% 25.9%4 -.182 . Q00 o, 0 4.8 QK
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File 08B280-CUR-0QQ-00-DC-C-0001_ PO1-SURFACE DRAINAGE MODEL.MDX Checked by

Drainage

¥E Bolutions Hetwork 2017.1.2

STORM SEWER DESIGN by the Mpdified Raticnal Method

Design Criteria for Storm

Pipe Elzes STANDRRD Manhole Slges STANDARD

FSR Bainfall Model - England and Wales

Feturn Pericd (years) 1 Maximum Time aof Concentration (mins) 34 Add Flow / Climate Change (%] 0 Min Vel for Auto Design cnly (ms=] 1.040
M3-&d (mm) 19.000 Foul Sewage. {(1/s5/ha) 0.000 Minimum Backdrop Height [(m) 0.200 Min Slogpe for Optimisaticen {1:X] ] L

Ratio B 0.354 Volumetric Runoff Coeff. 0.750 Maximum Backdrog Height {m) 1.500

Maximum Razinfall {mm/hr) 540 PIME (%) 100 Min Design Depth fer Optimisation {(m] 1.200

Desdigned with Lewvel Saffits

Time Ared Dlagram far Storm

Time Area | Time Area | Time Area
{mins) (ha) | (mins) (ha) | (mins) (ha)

-4 0.0%4 d-8 0,243 g-12 0.085

Tatel Area Contribubing (ha) 0.343

Total Pipe Volume (m*) = 11.253
E Desi T 2 Sto
« — Indicates pipe capacity < flow
FH Length Fall Slope I.Area T.E. Basza k BYD DIA Section Type BAute
{m} {m} (1:X) (ha) (mins) Flow (l/s} (mm} SECT (mm) Design
51.000 14.EQ3 0.083% 150.0 DQ.OL14 5.40 D.0 3,600 o 150 Pipe/Condulk i)
S1.001 3.041 0,020 15000 O.GO0 a0 S 4 T R T o 150 Fipe/Condult o
1. 862 15.818 0:105 150:0 B OLS a.ao0 Q.0 d.ERD o 150 PFipe/Cenduit f
51.003 168736 0.112 15000 0O.013 a.400 .0 Q.8040 g. 150 Pipe/Condult a
52.000 -26.153 0.364 159.8 O.0GO0 5.00 Q.0 0,400 o 150 Pipe/Conduit g
52,001 26.524 0.161 104.5 0000 0,00 0.0 0,600 o 150 PlpefCondult [ ]
Metwork Fesulbts Table

FH Rain T.C. USfIL T I.Area L Base Foul Add Flow Vel Cap Flow

(mm/hr} (mina}  (m]) (ha) Flow (1/a) (1/s) {1/=) {m/s) (1/s) (1/s)

51.000 §7.47 L 1 | i P 1 0,014 0.0 o £ 050 SO P S B+ 1.8
51001 47023 E.3e 209:65]1 0.014 Y. 0 Qod Qa8 Rogd IS 1.8
51.002 46.05 E.62 23.521 0.02%2 0.0 Gl g.d gu.RE2 14.5 E

51.003 54,87 .03 28,5025 {1,042 0.0 0.0 0.0 ooy I3Ls 5.1
52.000 d0.54 355 320.044 0,000 . .l = 5 ¢ I TSR e S i (1 .
52 .00 44 _54 G:.12 F9iBTH 0. 0an oG 0.a 5§ IR i BT S o ol a.d
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Metwork Design Takle fer Storm

FH Length Fall Slope I.Area T.E. Base k H¥D DIA Section Type Aute
{m} {m) (1:X) (ha) (mins) Flow (L/3) (mm) SECT (mm) Design
52,000 A5 088 0,341 1028 0000 L. 0o 0 R 7 g- 150 Plpe/Copdult )
S 002 L2347 Ho3a2 4.1 o, GL3 0,40 0.0 a,bid 0 150 Pipe/Conduit ‘
S51.004 11L.635% 0.37% 3I0T o005 .40 0.0 0.600 0 150 Fipe/Condult f
54.000 T.BOB 0.052 150.0 0.0C0132 h.00 g0 0,600 o 150 Fipe/Condult ,ﬁ
54.001 28.939 0.3193 150.0 O.000 .0 R S B L a 150 Pipe/Condulr i‘
54,002 21.422 0,343 150.0 O.008 0,06 g0 G.8040 Q 150 Pipe/Condyit .
S5.000 43,971 0.293 15001 0,000 q., 00 0 I g 150 Plpe/Condult &
55001 4,931 40.033 150.0 Qo062 a.00 0.0 Q.6e0d a 150 Pipe/Conduit f
54,003 12.419 0.083 1500 O0.C00 0,00 0.0 Q0,600 o 150 PipeS/Conduit d‘
51.0056 26,360 0,805 370 0:02%9 0,00 R I A g 150 Pipe/Conduit a
S6.000 25.437 0.700 6.3 .o0p .40 [ S B S L Q 150 Pipes/Congulit @
56,4001 ToEed O.,00% 995 0,022 0.4a0 ou0 a0 0 150 Fipe/fConduit ‘
S7.000 17.158 0.500 34.3 0,000 5,00 0.0 Q.600 g 159 Plpe/Condult &
Hetwork Fesults Table
FH Rain Tk US/IL E I.Area L Base Foul Add Flow Vel Cap Flow
{mm/hr) (mins) {m} iha} Flow (1/8) (l/=8) {1/=) (mfs} (1/8) (1/s)
53,000 46. 3% 5:55 30857 4.000 0.G 0.0 040 058 R 0.9
2002 44,55 6.12 29.716 {1.013 0.0 | .0 B0 8g.7 1.8
51.004 44,21 6,23 28,414 0,064 00 s S + ¥ ) g.0 182 32.2 I
54.a040 45, 02 olE 2R ERS 0,013 0.0 0.0 g8 .82 i B Jii:w]
54011 }5.83 N = G f.013 .0 Iy .8 R-EE 145 L0
54002 44 3% &.18 ZEB.B52 0.022 0.0 0.0 g.0  DJoER 14.5 At
55,0040 I .80 29,400 g - 0a0 R 0.4 08 §.82 iIlf - 5% 7 .4
S5.001 44,089 £.00 29,107 0.053 0.0 o.a 0.0 LBZ 195 B4
54,003 42 hE &€.44 2B.T0% 1.074 0.0 0.0 85 a2 14.5 E.B
51.005 4. 73 €.71 2B.#%Zd 0,168 0.0 0.0 0.4 1.6d .29.0 19.4
56000 4765 £.25 20,208 0. 0an 3.0 Do 9.8 l.68 - Z9.% .40
56.001 47.16 5.38 2B.E0B 0.022 0.0 0. a.4 1.01 17.3 2.8
57000 47 .95 Shld BS54 {4000 0.0 0.0 0.4 1.72 305 0.9
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Metwork Design Takle fer Storm

EFH Length Fall ZSlope I.Area T.E. Base k HYD DIA Section Type Auto
{m} (m}y (1:¥) {ha) (mins) Flow (l/s) (mm) SECT (mm) Design
53.001 B30 D.EF¥3 15.2 D@21 0.oao g.0 0.800 a 15} Fipe/sCondult o
SE.000 13.e47 D.234 5EB.4° D.000 §5.00 a0 0,800 o 1580 PipeyConduait a
58.001 6:863 O.0G62 99,5 0.013 0. 0o g.40 8,600 ¢ 1530 Pipe/Conduit of
59.000  G.496 0.C43 150.0. 0.000 5.0 0.0 0.&800 g 150 Pipe/Conduit i
0001 5834 003% 14006 D012 0.04Q 0.0 0,600 g 150 Plipe/Condult [ ]
§7.002 4,087 0,041 99.7 0.000 g, 0.0 0,800 & 150 Pipe/Conduit o
51.006 16.816 0O.774: 21.7 ©0.000 0.o0d0 0.0 D.600 a 151 PipesCondult of
510.000 49:3%8 N.9449 HEB.5 ©0.000 §.00 0.0 0,800 g 150 PipeyCondiuit a
£14.4001 30,595 1,100 46.0 -0.038 0. ) 0.0 0,600 o 150 Pipe/Conduit o
5104002 4,108 0070 G5B.5 0,037 0,00 .4 0,.ed0 g 150 Pipe/Conduic f
510.003 3.635 0.06&2 GSE.S5 0.012 0.0 0.0 0.600 g 150 Pipe/Conduit ."
10004 530893 0152 3305 Go00n 0,040 0.0 QLedn o 150 PipesCondult [ ]
511.000 18.188 0,227 AQO.1 0.0L9 = R 0.0 0,600 @ 150 Pipe/Conduit [ ]
31.007 15.20& O.000 Q.0 D000 0.o9 0.0 0,600 g £25 Pipe/Conduit )
51,008 18.502 0,229 3l.2° 0,000 0.04 Q.0 0,800 ¢ 225 Fipe/Condult o

Hetwork Besults Table

FH Rain T . US/IL T I.Area T Basa Foul Add Flow Val Cap Flow
(mm/hr) (mins) {m} {ha) Flaw (1/8) ({(1/=) {1/=) (mfs) (1/8) (1l/=)

57001 qi 7 b ] R . 0hnal 00 0,0 N0 2:59 45.8 S|
SE.000 47,96 P e B i G0 0.0 a.0 ol Logd: ZasA 0.0
SR.001 31 52 h.28 28,123 4 0.0 .10 I 1id 17.8 LT
59001 48, L2 i B RAR RS (R T 0.0 1.0 0.0 9.8 14.5 0.0
SR.001L A7 .66 B 2% 2T .BRa G:DLZ 0.a 4.0 - BB Idea .5
57.002 47,27 ;3827 330 b.046 0.0 .0 000 141 17.8 5.9
S1.008 42,35 b.B4 E7,;T23 (. 23% 0.0 1,0 il ST 383 ZWel
510,000 45.27 R el B .o 2. d.0 kel: l.oged: H3od 0.0
10,001 44.33 G.18 ZR.0924 0.039 0.0 0.0 0.0 1.49 26.3 4.7
310.002 44,186 .24 27,324 C.076 .0 AR B St S i, £ o, | 9.1
510,003 44,02 B.af 27,254 R 2 0.0 .1 T s P e L R, e g
510,004 43,86 b, A% 2T, 203 C.0BE o.a 1.0 0 o BT o TS | N L 6
A11.40010 q7.54 Go@7 a7 R C.0Lo £ a.10 51 N K4 e R B [ 2.5
51.4007 3717 B. 90 Z&, 980 (343 0.0 1,0 i, 0 I ®.%w 34.5
21.008 35,92 9,02 26,480 B.343 0.0 0.4 00 2035 2345 345

©14982-2017 XP Solutions




Curtins Consulting Limited

Page 4
536 The Ropewalk
Nottingham
NG1 5DW il et
Date 25/08/2018 10:40 Designed by dimitrov 3 R
File 06B280-CUR-00-00-DC-C-0001_PO1l-SURFACE DRAINAGE MODEL.MDX Checked by DramaqE
¥P Solutions Network 2017.1.2

Metwork Design Takle fer Storm

FH Length Fall Slope I_Area T.E. Basze k H¥D DIA Section Type Aute
{m} (m) (1:X) (ha) (mins) Flow (l/s) (mm) SECT (mm) Design
51.008 10.812 0.3BY S58.35 0Ou0OO0 .00 Q.0 o.e00 o 225 Pipe/Condult ot

Metwork BResults Tahle

EN Bain T.C. UsSSIL E I_Area L Base Foul Add Flew Vel Cap Flow
(mm/hr} (mins) {m) iha} Flow (1/s5) (1/s) (1/=) (m/s) (173} (1/s)
51.009 i6.69 Tl 2h.951 0.343 0.0 0.4a a.d 1.0 BE .1 34.5
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PIPELINE SCHEDULES for Storm

Upstream Manhole
PN Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM., L*W
Sect (mm) MName {m) {m) {m) Connectieon {men )
S1.040 & 158 o e %I B T .7593 Open Manhole 1200
51,001 o 150 52 "3D.E47 28,651 {.B48 Open Manhole 1200
51,002 o 1540 53 30,820 29,63 (.832% Open Manhole 1200
51..003 o 1540 g4 30.574 29,526 {0,303 Open Manhole 1200
2. 00 G 15l 55 ddiend Au,.040 2.064 Open Manhole 12010
52.001 o 150 56 32.213 29878 2,185 Open Manhole 1200
53,000 o 1Sl g7 Fl.458 30,057 1.245 Open Hanhole 1200
P I - B 57 2251140 28018 2,248 Open Manhole 1200
51,0049 o 1540 55 30,534 23,414 0.971 Open Manhole 1200
54,000 oo 180 810 30.765 28,105 1.510 Open Manhole 12400
54,001 G 1500 51l 30,414 29,053 1.211 Open Manhole 1200
54,002 o B0 514 30uEle REB.EER 1,814 Open Manhole 1200
%5, A0 S 150 516 30,545 29,400 {1.955 Open Manhole 1200
55,001 o LEg 81T 30483 FRUL0T 1.226 Open Manhole 1200
Downstream Manhole
BN Length Slope MH C.Level I.Level D.Depth MH MH DIAM., L*W
() (1:¥) Mame {m) ([m) {m) Connection {mmm
51.000 14.809 150.40 52 3M.ed7 29,451 1.846 Open Manhole 1200
H1.001 3,041 154,40 83 30,620 29,631 0,B3% Qpen Manhole 1200
51.002 15.8I8 150.40 54 AQ.57R 29052 1,303 Open Manhole 1200
51,003 1e.TTe 150.40 85 30,539 29.414 J.971 Dpen Manhole L2010
S2.000 Ze.153F 159:8 506 32,213 29.87% 2,186 Open Manhole 12010
H2.001 26 524 1E4.5 57 32,114 23.718 2.248 Open Manhole 1200
53,000 35,068 102.8 57 32114 290716 2,248 open Manhole 1200
S2.mizE 10237 1.1 55 30,534 29.414d 1.971 Open Manhole 1200
81.004 11.855% 30.7 86 30.43% 29.034 L.255 Open Manhole 1200
s4.0400 7.808 150,00 SI1  30.414 29.083 1.211 Open Manhole 1200
S4.001 28.335 150.40 514 30.6le Z2B.860 l:606 Open Manhole 1200
H4.002 21,422 150.0 8sle 30.480 28.708 L,62Y Open Manhole L2000
55000 43,571 15001 517 30,483 290107 1:22% Opsn Manhole 1200
55.001 -4.%B81 150.0 &8k 30,480 25.074 1.25%6 Open Manhole 1200
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PIPELINE SCHEDULES for Storm

Upgtream Manhole

PN Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM,., L*W
Bect (mm) Hame {m} {m} (m) Connection {man )

54,003 o 150 516 30480 28.70% 1.621 Open Manhole LE0o
51.005 o 150G o 30.43%  ZFB.=24 1.866 Open Manhole 1200
S&.000 o A} - E1B 30,856 289.20E 1.200 Open Manhole 1200
F6.001 o 150  81% 29.875 2BL006 1.219 Open Manhola 1200
57.000 B 153 520 320204 ZB.B54 L2000 Open Manhole 1200
37,001 g 15D S  E¥.6580 2B, 3R3 1 .1687 Open Manhole 100
58,0040 o AR aSEE: FESISW SRR IET 1.650 Open Manhole L2200
£a.001 o 150 523 Fe. M2 2B.1z23 1.4930 Open Manhole 1200
S9.000 0 [ 524 29.202 27,853 1,200 Qpen Manhole 1200
59.001 o | 525 29,456 27.B0%9 1.4%7 Open Manhole 1200
g5T.002 o Y50 BZ2- 29520 27,770 1.¢00 Open Manhole L1200
51.006 o 150 57 29.624 7,729 1.745 Open Manhole 1200
SL0. 000 o ¥R EZE 30GE1E CEBLIDRR 1200 Open- Manhole L2200

Downstcream Manhole

PR Length Slope MH C.Level I.Level D.Depth MH MH DIAM., L*W
{m) (1:¥) Name {m} ) (m}) Connection {maen )

54.003 12.419 1%0.0 86 30.439 28,828 1.563 Open Manhole 1200
51.005 26.360 37,5 g9 23624 270728 1745 Open Manhole 1200
S6.000 25437 3I6.3 5150 29875 2. 506 1.21% 9pen Manhole 120G
Sh .00l TiEEd 2505 57 2090624 25,437 1.047 Open HManhole L2290
57.000 17.158 24.3 Bzl #9.&659 2Z8.354 1.155% Open Manhole 1200
ST.001 BT 15.2 52 23,320 277N L.gd0 Open Manhole 1200
58.000 13,887 SH.4 823 29,793 235,123 1,430 dpan Manhols 1200
58.001 $.8%63 89,5 522 29,520 28,054 i,316 Open Manhole 1200
59.000 %.496 120,00 3535 29%.456 27,803 1.498 Open Manhole L2a0
52.001 5.834 14%:&6 522 29%.E20 27,774 1.0} Open Manhole L2ag
57.002 4.087 99.7 BT ES.E24 270724 1.745% Open Manhole 1200
510006160810 2337 EB- 2%.025 287855 1.820 Open Manhole 1240
S510.009 49,358 58,5 528 30.23%8 F&.d24 1.7249 Open Manhole 12410
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PIPELINE SCHEDULES for Storm

Upstream Maphole

PN Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM,., L*W
Bect (mm) Hame {m} {m} (m) Connection {man )

1. 001 o 150 82% . 30298 28 424 1.744 Open Manhole L2090
Slo. 002 o 1500 530 ZFA.661 27,324 1.187 Open Manhole 1200
510.003 o 15D U831 ZBuTSe 2702589 1,343 Open Manhole 1Z00
S10.004 5! i 532 28:877 27,208 1.51%9 Dpen Manhole L 200
g11.000 g Ak | E533 2R3 L ., 783 Open Manhola 1200
s1.o00v7 = R S8 29,025 25,430 2.320 Open Manhola 1200
51.008 o 425 2% 28.472 26,480 1.787 Open Manhole 1200
51.00%9 g 285 Sl 27.1BE 25:89b1 1.00% Open Manhole Lz00

Downstream Manhole

=] Length Slope MH C.Level I.Level D, Depth MH MH DIAM,, L*W
{m) {1:X) Name {m} (m) (m}) Connection (men)

Sl0.001 50,535 4.0 8530 2B.661 27.324 L.15" Open Manhole 1200
310.002° 4.1048 5HH.5° 531 28,752 27.2534 1.349 Open Manhole 1200
SO 0B 30635 BRL5. 532 287 270183 t ,535% Open Manhole 1240
S10.004  5.0%3 33.5 38, 2%.025 Z2T7.056 1.815% Open Manhole 1200
511.000 13.188 8451 8- 293,025 Z27.1714 1.795 Open Manhole 1200
51.007 15.208 4.0 £0. 2B 472 26 4840 L.767 Open Manhgle L2Q0
S51.008 18.502 31.2° 5100 Z7.185 253,551 1.00% Open Manhole 1200
S1.008102812:° SRS 5 RERGE 25 T8d 0.861 Open Manhole Lk
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Volume Summary (Statich

Length Caléculatlons pased on Centre-Centre

Fipe USMH Manhole Total
Humber Name Velume (m*') Velume (m®)
51000 31 1.087 1087
a31.041 a2 1,126 12 oty
51002 53 1.118H 1118
31.003 54 1.19% I . 187,
2,000 35 22504 A
52.001 5 Z2.04L 2. 041
53000 57 1.578 1.ai8
52,002 57 2.012 o e B
51.0404 e 1,287 1 267
34000 FLD l.BT7 ] &7
54.001 511 1.5440 1,544
549,002 5l4d 1.5%59a 1.995
25,000 Elg 1.2495 .. 295
55.001 517 1.5568 1.556
34.003 gl 2003 £ Qi3
51.00% i 2.280 2.2840
36000 S18 L.527% 1o Sd
6,001 515 1.54% l1.544
57.000 520 1.52h | e
37.001 521 . 489 ] .480
F3.000 522 2.038 £ e03h
8. 0401 523 1,787 1587
2% 000 524 1.527 |
S%.001 525 1.B6&3 l . B3
ST .00z 22 1.97% 1974
51.006 57 2,144 2.144
Sl0.000 528 L.524 1.22€
10,001 S29 2. Lkz0 o 20
S10.002 330 1.5312 | e |
510,043 531 L. 6585 ] . 695
S10.004 532 1.B87%7 1.584
S1L.04a0 533 1,033 Y
5210407 54 2,879 > 810
51.008 59 2,253 e
51.00%  sli 15395 LG
Total 5l.4 H AR
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Volume Summary (Statich

Length Caleculations based o True Length

Fipe USMH Manhole Total
Humber Name Velume (m*') Velume (m®)
51000 31 1.087 1087
a31.041 a2 1,126 12 oty
51002 53 1.118H 1118
31.003 54 1.19% I . 187,
2,000 35 22504 A
52.001 5 Z2.04L 2. 041
53000 57 1.578 1.ai8
52,002 57 2.012 o e B
51.0404 e 1,287 1 267
34000 FLD l.BT7 ] &7
54.001 511 1.5440 1,544
549,002 5l4d 1.5%59a 1.995
25,000 Elg 1.2495 .. 295
55.001 517 1.5568 1.556
34.003 gl 2003 £ Qi3
51.00% i 2.280 2.2840
36000 S18 L.527% 1o Sd
6,001 515 1.54% l1.544
57.000 520 1.52h | e
37.001 521 . 489 ] .480
F3.000 522 2.038 £ e03h
8. 0401 523 1,787 1587
2% 000 524 1.527 |
S%.001 525 1.B6&3 l . B3
ST .00z 22 1.97% 1974
51.006 57 2,144 2.144
Sl0.000 528 L.524 1.22€
10,001 S29 2. Lkz0 o 20
S10.002 330 1.5312 | e |
510,043 531 L. 6585 ] . 695
S10.004 532 1.B87%7 1.584
S1L.04a0 533 1,033 Y
5210407 54 2,879 > 810
51.008 59 2,253 e
51.00%  sli 15395 LG
Total 5l.4 H AR
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1 vear Return Period Summary

of Critical Besults by Maximum Lewel

(BEank 1)

for Storm

Factor 1.004 Hot S5tart Lewvel
{minsd 1 Manhele Headloss Conff

&real Reducticno
Hok Start

(mm) 0
{Globkal) ©.500 Addi

simulation Criteria
Foul Sewage per hectars (1/=s)
tional Flew - % of Total Flow 000G

g.000 MADD Factor * 10m*/ha Storage 2.000 Flow per Ferzocno per Day

Telet Coeffiecient 0200

(1/pec/day)

0. 000

Humber of Input Hydrographs O Humber of Online Controls 7 Humber of Qffline Controls O Humber of Storage Structures B Bumber of Time/Area Diagrams O Humber. of Beal Time Controls 0

Rainfall Modal FSE Regidsn England and Wales M3-&0

Margin for Flood Risk Warning

Profilel=s}

Duratien(s} imins} 15, 30, 60, LI20;
FReturn Periodi{s) (years)
Climate Change (%}
Us/MH Beturn Climate First ([X)
FH Hama Stocm Peciod Change Surchazrge

51,000 31 15 Winter 1 +0% L0015 Summer
51.001 52 15 Winter 1 FD% LODS1S Bummer
51.002 53 15 Winter 1 FOE EOGAIS Summetr
S1.4003 54 L5 Winter 1 +0% 100715 Summer
52,000 55 380 Winter 1 +0%

S52.001 56 300 Winter 1 +0%

53.000 5T 360 Winter 1 +0%

E2. Q02 57 15 Winter 1 Ve

S51.004 55 15 Winmter 1 +0% 100515 Summer
54,000 510 1% Winter ] +0% Q015 Summer
S54.001 211 15 Winter 1 +0% LO0/S15 Summerx
54,4002 214 15 Winter 1 FO% LO0S15 Summer
55,0040 216 B0 Winter 1 +0% 30415 Summer
S5.4001 217 &l Winter 1 +0% 1/15 Summer
54,003 slé 15 wWinter 1 +0%  30Y15 Summer
£1.005 56 15 Winter 1 +0% 30715 Summer
Sh. 0040 SlE 3ol Winter 1 +0% 30715 Winter
6,001 =1% 60 Winter 1 +0% 115 Hummer
57.000 20 360 Winter 1 +0% 3030 Winter
27001 521 30 Winter 1 +0% 1715 winter
EB.000 522 380 Winter 1 +0% 20415 Summer
58,001 523 A0 Winter 1 HIM% 1/30 Winter
59,0040 s24 B0 Winter 1 +0% 30415 Summer
58.4001 525 &0 Winter 1 +0% 1/15 Winter
57,002 523 30 Winter 1 +0% 100515 Summer
S21.004 57 15 Winter 1 +03% 30715 Winter
S10.,404 S28 360 Winter 1 +0%
510,001 529 15 Winter 1 +0% 100715 Hummer
519,302 S30 30 Winter 1 +0% 1/30 Summer
S10.003 531 30 Winter 1 +0% 30X 15 Summer
510,004 532 30 Winter 1 +0% LO0S15 Summer

2y i i L tails
(mmy 19,008 Raktics B

k0, ¥40, 380, 4B0D, &00, 7204

896d,

HWater
Leval
{m}

First (Y)
Flood

First () Overflow
Cverflow Act.

29,788
29,0492
a8, 582
29,586
30.040
29:.87s
30.057
29,738
29.4%3
29.142
28.088
2R.B95
20,455
20.495
28.763
2B.498
e L
28915
28,854
28.532
28,357
2B.333
2B 00
28.00L
27,608
23.7037
29,260
28,463
27,483
A e
27265

I, 350 Cv  [Summer)

0. 750 Cv

iWinter} D.240Q

{mm} 3I00.0 Analysis Timestep Fine DTS:-Status: O DVD Status OFFE Inertia Status OFF

Summer and Hinter

1440, 2160, 2830, 4320, 5760, 7200, E&40, LODEC

-.|i 3':'.. -.'::'r.-

0, 0; 40

Surcharged Flooded Pipe
Depth Volume Flow / Overflow Flow
(m) {m*) Cap. (17%) (1/s}) Status

-0.E14 c.ooo d.13 1.7 Ok
=0.109 G, 06 d.14 157 K
-0, 08% 0200 L [ e oK
-1.08%9 R J. 34 4.6 Ok
=0.150 G 000 Q.00 .10 aK
—0 151 Goooo g, a0 a.d OE
-0, 150 . ool LRI L b 2.1 QK
=130 0.aod0 a.04 L.4 DK
—{1.E01 C.ooo d.23 6.8 QK
=113 Eelile QL3 1.7 oK
-1 F1& C.ooo d.12 2 T Ok
<. 107 0. 000 a.18 2 oK
-0 055 G.o00 a.02 0.2 Ok
2. 238 G0 0.1 <. SURCHARGED
={0.0494 G000 0,30 R oK
-0, 07k g.ooo0 O.49 13.4 OF
{1, L0 G Do LA oL K
0.259 0.oooo Q.03 0.5 SUORCHARGED
-0, L50 L.ooo d.a0 a.qa QE
0.040 G, Q0o 003 1.4 SURCHARGED
—.:E50 o.ooo d. 0o a.0 0K
0. 0&a0 e a0 0. 02 J.4 SURCHABRGED
=0, 003 0000 d.01 a.l il g
2.042 C.ono 0.3 d.4 SURCHARGED
=111 . Q00 110 B 2.0 oK
-0, 082 G.ooo 0. 42 15.40 G
-1 150 Lo LRI ) Q.1 oK
-0, 111 .o Q.13 3.4 DK
0.015 C.ooo d.39 6.4 SURCHARGED
=,077 (e, 000 0, dE e QR
-0.0%54 Q.ooo d.31 i Ok

Level
Exceadsd
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1l year Return Period Summary of Critical BResults by Maximum Level (Rank 1) for Storm
Water Surcharged Flooded Pipe
Us/MH Beturn Climata First (X) First (¥} First ([E)} Overflow Leaval Dapth Volume Flow / Overflow Flow Laval
EM Hame Storm Period Change Surcharge Flood Owverflow Act. {m} {m} {m?*} Cap. (1/s) (1/=) Status Exceedad

S11.490d4 233 15 Winter 1 F0% LODSe0 Winter 27.433 -0.114 Lo g. 13 2.4 0K

51.007 58 180 Winter 1 FOA LA120 Winter 26, 713] 0,026 Ocon oL 40 4.3 EUBCHARGED

S1.008 E9 180 Winter 1 +0% 26.513 —{1. k82 (RS Rl (B b 4.3 i}

51.400%9 S10 180 Winter | +04 2 - 38] -0.184 . Q00 a, 08 4.3 oK

©1982-2017

»P Splutions




068960 Land at Larchwood Avenue, Havant

SE—— Ccurtins

Appendix | Surface Water and Foul Water Drainage Layouts

Rev V05 | Copyright © 2018 Curtins Consulting Ltd Page 17



GENERAL NOTES:

1. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL RELEVANT
ARCHITECTS AND ENGINEERS DRAWINGS AND SPECIFICATIONS.

2. THIS DRAWING MAY BE ONLY BE SCALED FOR PLANNING PURPOSES.
ANY AMBIGUITIES, OMISSIONS AND ERRORS ON DRAWINGS SHALL BE
BROUGHT TO THE ENGINEER'S ATTENTION IMMEDIATELY. ALL
DIMENSIONS MUST BE CHECKED/VERIFIED ON SITE.

3. ALL DIMENSIONS ARE IN MILLIMETRES UNLESS NOTED OTHERWISE.

4, FOR GENERAL NOTES REFER TO DRAWING,

TO BE READ IN CONJUNCTION WITH THE DRAWINGS:
-068960-CUR-00-XX-DR-C-91001- PROPOSED LEVELS DESIGN
-4231-AL-{0}110-PROPOSED GROUND FLOOR PLAN BY HOLMES MILLER ARCHITECTS

KEY:

__@w v PROPOSED SURFACE WATER DRAIN AND MANHOLE /
INSPECTION CHAMBER

PROPOSED FOUL WATER DRAIN AND MANHOLE /
‘“@"'{}“'_ INSPECTION CHAMEBER

FROPOSED FOUL WATER DOWN PIPE

PROPOSED RAIN WATER PIPES

PROPOSED SURFACE WATER GULLY

PROPOSED SURFACE WATER LINEAR CHANNEL DRAIN
PROPOSED SURFACE WATER DISHED CHANNEL

PROPOSED SURFACE WATER FILTER DRAIN

PROPOSED PERMEAELE CAR PARKING BAY

PROPOSED SURFACE WATER ATTENUATION

A EXISTING PUBLIC COMBINED WATER SEWER

SITE BOUNDARY

/ el ————————  EXISTING SURFACE WATER SEWER
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“e - 7’ 1. DRAINAGE DESIGN BASED ON SPATIAL DIMENSIONS SURVEY INFORMATION
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[ ek \‘ II f ol e Legidicas ' 3. FOUL WATER POP UPS LOCATION INDICATIVE ONLY - TO BE CONFIRMED BY M&E
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IL: 26.480__")( . 28 222 3. SLOPES AND LEVELS TO BE FURTHER COORDINATED WITH ARCHITECT TO SUIT
PCC 1200mme.. _Pee 1200m rg_;'é]-: S DRAINAGE PROPOSAL.
YDROBREAK ELOW P [SEE DESIGN MOTE 1] 6. CONNECTION TO THE PUBLIC SEWER SUBJECT TO AGREEMENT WITH
o, . SOUTHERN WATER.
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NOTE:
FURTHER COORDINATION REQUIRED:

1.THE EXISTING DRAINAGE CONNECTION TO THE PUBLIC
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Qur Locations

Birmingham

2 The Wharf
Bridge Street
Birmingliam

B1 2J8

T.0121 643 4654

birmingham@eurtins com

Bristol

Guayside

40-58 Hobwell Raad
Brislol

BSA 40

T. 0117 302 7560
brislol@Ecurling. com

Cardiff

¥ Cwrt-y-Parc
Earlzwood Road
Cardiff

CF14 5GH

T 029 20680900
cardiffi@curtins. com

Douglas

Varley House

29-31 Duke Sireet
Dougas

Isle of Man

M1 2AZ

T. 01624 624 585
douglas @ curtins com

Dublin

39 Fitzwilliam Square
Dubliry 2

Irefand

T. 00353 1 507 2447
dublimEcurtins. com

Edinburgh

1a Bellord Road
Edinburgh

EH4 3BL

T 31 2352175
edinburgh@curtins com

Glasgow

Cueens House

28 5t Vingant Placa
Glasgow

E1 20T

T. 0141 312 8777
glas gowiE@icuriing. com

G curtins

Kendal

28 Lowther Street
Kendal

Cumbrla

LAS 40H

T.015638 724 B23
kendal@ourting cam

Leeds

Rose Whar
GEround Floor
Leeds

LZ9 BEE

T. 0113 274 B5GS
leadsgeurting.com

Liverpool

curtin House
Columbus Quay
Riverside Drive
Liverpool

L3 408

T. 0151 726 2000
lhverpoakheurting. cam

London

4 Complon Street
London

EC1V GBD

T.020 7324 2240
looydomiEcurtins com

Manchester

Merchant Exchange

17-12 Whitworth Street Waest
Manchester

M1 SWG

T. 0161 236 2304
manchestoridcurtins Som

Nottingham

5B Tha Ropewalk
Nollingham

NGT 50W

T. 0115941 5551
notlinghamyfeurins. com
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