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1.0 INTRODUCTION

Proposed Scheme

The proposed scheme consists of the construction of no.117 residential units with light industrial
space at ground floor, contained within a single block.

Scope of Work

Whitby Wood are responsible for the design of the onsite foul and surface water below ground
drainage from where it passes under the lowest slab level of the building. Separate foul and
surface water drainage networks will be designed to collect discharges from the building and
hardstanding areas and convey it to the existing offsite public drainage infrastructure.

2.0 EXISTING DRAINAGE

The existing site contains a commercial building and a hardstanding area used for parking. It is
understood that the existing site is positively drained with both foul and surface water
discharging to the adjacent combined public sewer in Ossory Road via an onsite network and
connection.

Thames Water public sewer records show that there is a 305mm diameter public sewer located
in Ossory Road. Chamber MHO901 is located adjacent to the site, the invert level of which is
unknown as the information in the public sewer record is clearly incorrect, suggesting that the
pipe is above ground.

Refer to Appendix A for extracts of Thames Water public sewer records.
3.0 DESIGN STANDARDS AND GUIDANCE

The proposed onsite drainage will be designed in accordance with the relevant design standards
including Sewers for Adoption, Building Regulations and British Standards where appropriate.
The drainage will also be designed in accordance with the relevant policy and guidance published
by Southwark Council, Thames Water and the London Plan.

The various guidance recommends that sustainable drainage systems (SuDS) are utilised where
possible to manage surface water discharge rates and volumes in line with the following drainage
hierarchy:

1. Store rainwater for later use

2. Use infiltration techniques, such as porous surfaces in non-clay areas

3. Attenuate rainwater in ponds or open water features for gradual release

4. Attenuate rainwater by storing in tanks or sealed water features for gradual release
5. Discharge rainwater direct to a watercourse

6. Discharge rainwater to a surface water sewer/drain

7. Discharge rainwater to the combined sewer.
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Southwark Council publishes guidance on surface water management. The guidance
recommends that the surface water discharge rate from the proposed site should be limited to
greenfield rate where possible. Southwark Council’s Flood Risk Team was consulted during the
design development process and their response reiterated the above. Refer to Appendix B for
copies of the correspondence.

A predevelopment enquiry was submitted to Thames Water and a response was received on 31st
August 2021 confirming that capacity is available for the proposed foul and surface water
discharge rates. A copy of their response is contained in Appendix C, which can be summarised
as follows:

4.0 PROPOSED DISCHARGE RATES

To satisfy the requirements of Southwark Council, Thames Water, the London Plan and other
relevant design guidance, it is proposed to restrict surface water discharge from the proposed
site to the greenfield runoff rate of 1.47 I/s fora 1 in 100 year storm. Refer to the calculations in
Appendix D for further details.

It is proposed to discharge foul water to the public sewers at an unrestricted rate. Thames Water
have confirmed that there is sufficient capacity in their existing network to accommodate this.

The existing surface water discharge rate from the site has been calculated using Windes
Microdrainage modelling software. The results can be seen in Table 1 below, and the calculations
found in Appendix E.

It can be seen that the proposed scheme represents a significant reduction in surface water
discharge from the site relative to existing.

Surface Water Discharge Reduction
Rate (1 in 100 yr storm)

Existing Site (0% Climate

Change allowance) 541V/s
97%
Proposed Site (40%
Climate Change 1.47 /s
allowance)

Table 1 - Existing/Proposed Surface Water Discharge Rates

5.0 PROPOSED DRAINAGE
Surface Water

A proposed surface water drainage network has been designed to adhere to the discharge
restrictions previously outlined, whilst utilising sustainable drainage techniques to manage
surface water and provide the required attenuation. The network is designed to accommodate a
1in 100 year storm event without flooding, whilst also providing an allowance for a 40% increase
in rainfall intensity for climate change.
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Almost the entire site is occupied by the proposed building, therefore infiltration is not possible
given that Building Regulations requires infiltration devices to be located a minimum of 5m from
building foundations.

Open water features such as ponds are also unsuitable for the site due to space constraints and
health and safety considerations.

A green roof is proposed to intercept rainwater, in addition to providing wider ecological benefits.
Rainwater will then be conveyed to a below ground attenuation tank for gradual release to the
public sewers. A hydrobrake flow control device (or similar) will be used to restrict discharge from
the site to the greenfield rate.

No watercourses or dedicated surface water sewers are available for connection nearby,
therefore it is proposed to discharge to the combined public sewer in Ossory Road.

Windes Microdrainage modelling information is provided for the scheme in Appendix F

A SuDS Maintenance Plan is included in Appendix G

The Southward Council SuDS proforma is included in Appendix J.

Foul Water

A below ground gravity drainage network is proposed to serve the building and convey waste
water to the existing combined water public sewer in Ossory Road. The foul water will be

discharged at an unrestricted rate.

Refer to drawing P450200-C-100 in Appendix H for further details.
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6.0 SUSTAINABLE DRAINAGE SOLUTIONS
Cellular attenuation tank

Cellular attenuation storage tanks are used to create a below ground void space for the
temporary storage of surface water. These are comprised of structural plastics, usually
polypropylene, and have a void ration of 95-96%. Various products are available on the market
which can accommodate various vertical and lateral loading which are suitable for under
vehicular loaded areas, public realm areas or landscaped areas. The inherent flexibility in size
and shape means that they can be tailored to suit specific site characteristics and constraints.
Tanks can be wrapped in geomembrane to create a sealed storage only system or can be
wrapped in geotextile to allow for infiltration into the ground. Cellular attenuation tanks can be
used below previous surfacing systems to increase the storage volume ratio of these SuDS.

Figure 1 - Below Ground Attenuation Tank

High storage volume ratio,

ADVANTAGES: :
can be used under public realm areas,
can be used below traffic areas,
minimal maintenance.
DISADVANTAGES: Cost of excavation,

limited water quality treatment.

WATER QUALITY: Low removal of suspended solids.



Green/Planted Roofs
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Green/Planted roofs comprise a multi-layered system that covers the roof of a building or
podium structure with a planted surface. The roof is likely to consist of an impermeable layer, a
substrate or growing medium and a drainage layer (although not all roofs require a drainage

layer).

Such roofs are designed to intercept and retain precipitation, reducing the volume of runoff
and attenuating peak flows.

ADVANTAGES:

DISADVANTAGES:

WATER QUALITY:

Figure 2 - Green/Planted Roof

Mimic predevelopment state of hydraulics and hydrology,

Good removal capability of atmospherically deposited urban pollutants,
Can be applied in high density developments,

Ecological, aesthetic and amenity benefits,

Improve air quality,

Help manage urban heat island impacts,

Insulates buildings against temperature extremes,

Sound absorption.

Higher cost (compared to conventional roof)’

Not appropriate for steep roofs,

Maintenance of roof vegetation,

Any subsequent damage to waterproof membrane likely to be more critical
since water is encouraged to remain on the roof.

Improvements in water quality through a variety of physical, biological and
chemical treatment processes, within the soil and root uptake zone, which
filter airborne pollutants entrained within rainwater.



whitby wood

7.0 APPENDIX



A - THAMES WATER ASSET PLANS
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The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not shown but their presence should be anticipated. No liability of any
kind whatsoever is accepted by Thames Water for any error or omission. The actual position of mains and services must be verified before any works are undertaken. Crown copyright Reserved
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Andrew Prior

From: Flood Risk Management <FloodRiskManagement@southwark.gov.uk>
Sent: 06 November 2019 16:04

To: Andrew Prior

Subject: RE: Ossory Road Drainage Scheme

Follow Up Flag: Follow up

Flag Status: Completed

Hi Andrew,

Thank you for getting in touch regarding both the above site and Credon House and apologies for the delay in
responding.

Southwark expects all development to restrict surface water discharges to greenfield runoff rates, in line with Policy
5.13 of the London Plan and our Strategic Flood Risk Assessment. For constrained sites, alternative features such as
blue (or blue-green) rooftop attenuation should be considered, as well as rainwater harvesting. If not viable, robust
justification should be provided. We would expect planning applications to be accompanied by supporting hydraulic
calculations to demonstrate that the development will not flood in events up to and including the 1% AEP storm plus
climate change allowance.

Southwark’s preference is for the discharge of surface water from the site via a gravity system, rather than pumping
due to the ongoing maintenance requirements and associated risks (see our Strategic Flood Risk Assessment,
Appendix H, 5.2). The installation of tanks below buildings is also of concern from an operational and maintenance
perspective and is strongly discouraged unless no other feasible approaches are available.

Further guidance can be found in our 'Developers Guide for Surface Water Management' (Appendix H, SFRA):
www.southwark.gov.uk/environment/flood-risk-management/strategic-flood-risk-assessment-sfra?chapter=2

| hope that this helps to clarify our requirements.
Best regards,
Michael

Michael Green
Flood Risk Engineer
Southwark Council
Tel. 020 7525 2145

From: Andrew Prior [mailto:a.prior@whitbywood.com]
Sent: Thursday, October 17, 2019 11:39 AM

To: Flood Risk Management

Subject: Ossory Road Drainage Scheme

Hi,
We are undertaking the drainage design on a project in Southwark at 2-10 Ossory Road, London, SE1 5PA.
We are integrating SuDS where possible and looking to reduce discharge rates down as far as possible in line with

your guidance and the London Plan. The site is quite small and very constrained so SuDS options are very limited.
We have been able to achieve a restricted discharge rate of 5 I/s.



Please find the drainage strategy drawing attached. Please can you advise if this is acceptable to you and if we need
to complete any proforma etc ahead of making a planning submission.

Thanks for your help and | look forward to hearing form you.
Regards,

Andrew Prior

CIVIL ENGINEER
m. +44 (0)7515 520535

whitby wooc

www.whitbywood.com

LEVEL 9, THE TOWER BUILDING,
11 YORK ROAD, LONDON, SE1 7NX

By Chell Engifeds

=2,

The contents of this email and any of the files transmitted with it are confidential and may be privileged. It is intended for the exclusive use of the individual or entity to whom it is addressed. Any opinions
expressed in this email are those of the individual and not necessarily the company. Any review, re-transmission, dissemination or other use of, or taking action in reliance upon this message by persons
or entities other than the intended recipient is prohibited. If you have received this transmission in error, please notify the sender immediately and delete any digital copies and destroy any paper

copies. Whitby Wood Limited is a company registered in England and Wales with the registered number 07786822, whose registered office is Pound House, 62a Highgate High Street, London N6 5HX

The email you received and any files transmitted with it are confidential, may be covered by legal and/or
professional privilege and are intended solely for the use of the individual or entity to whom they are addressed.

If you have received this in error please notify us immediately.
If you are not the intended recipient of the email or the person responsible for delivering it to them you may not
copy it, forward it or otherwise use it for any purpose or disclose its contents to any other person. To do so may be

unlawful.

Where opinions are expressed in the email they are not necessarily those of Southwark Council and Southwark
Council is not responsible for any changes made to the message after it has been sent.
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Mr Andrew Prior

Whitby Wood

91-94 Lower Marsh

London : '
SE1 7AB . i DS6087063

31 August 2021
Pre-planning enquiry: Confirmation of sufficient capacity

Site: 2-10 Ossory Road, London, SE1 5PA
Dear Andrew,

Thank you for providing information on your development comprising demolition of existing
building and redevelopment to include 117 flats and 340sgm commercial space with proposed
Surface Water discharge attenuated to 1.47l/s and Foul Water by gravity all connected to a
300mm combined sewer in Ossory Road.

We have completed the assessment of the foul water flows and surface water run-off based on
the information submitted in your application with the purpose of assessing sewerage capacity
within the existing Thames Water sewer network.

Foul Water

If your proposals progress in line with the details you've provided, we’re pleased to confirm that
there will be sufficient sewerage capacity in the adjacent combined sewer network to serve your
development.

This confirmation is valid for 12 months or for the life of any planning approval that this
information is used to support, to a maximum of three years.

You’ll need to keep us informed of any changes to your design — for example, an increase
in the number or density of homes. Such changes could mean there is no longer
sufficient capacity.

Surface Water

In accordance with the Building Act 2000 Clause H3.3, positive connection of surface water to a
public sewer will only be consented when it can be demonstrated that the hierarchy of disposal
methods have been examined and proven to be impracticable. Before we can consider your
surface water needs, you’ll need written approval from the lead local flood authority that you
have followed the sequential approach to the disposal of surface water and considered all
practical means.

When developing a site, policy S| 13 of the London Plan states “Development proposals should

aim to achieve greenfield run-off rates and ensure that surface water run-off is managed as close to

Thames Water Utilities Limited — Registered Office: Clearwater Court, Vastern Road, Reading RG1 8DB
Company number 02366661. VAT registration no GB 537-4569-15



its source as possible. There should also be a preference for green over grey features, in line with
the following drainage hierarchy:”.

The disposal hierarchy being:

1) rainwater use as a resource (for example rainwater harvesting, blue roofs for irrigation)

2) rainwater infiltration to ground at or close to source

3) rainwater attenuation in green infrastructure features for gradual release (for example
green roofs, rain gardens)

4) rainwater discharge direct to a watercourse (unless not appropriate)

5) controlled rainwater discharge to a surface water sewer or drain

6) controlled rainwater discharge to a combined sewer.

Where connection to the public sewerage network is required to manage surface water flows we
will accept these flows at a discharge rate in line with CIRIA’s best practice guide on SuDS or
that stated within the sites planning approval.

What happens next?
Please make sure you submit your connection application, giving us at least 21 days’ notice of
the date you wish to make your new connection/s.

If you’ve any further questions, please contact me on the number below

Yours sincerely

Natalya Collins

Developer Services — Adoptions Engineer
Mobile: 07747 641 932
developer.services@thameswater.co.uk
Clearwater Court, Vastern Road, Reading, RG1 8DB
Find us online at developers.thameswater.co.uk

Get advice on making your sewer connection correctly at connectright.org.uk




D - GREENFIELD RUNOFF RATE CALCULATIONS



LT HR "'I.""v.’a_illing.fo.r.‘t

Calculated by: = andrew prior

Site name: Ossory Road

Site location: London

Greenfield runoff rate
estimation for sites

www.uksuds.com | Greenfield runoff tool

Site Details

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

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 Date:

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

Runoff estimation approach IH124
Site characteristics

Total site area (ha): 0.114
Methodology

Qpar estimation method:  4icylate 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): 603 603
Hydrological region: 6 6
Growth curve factor 1 year: 0.85 0.85
Growth curve factor 30 years: 23 23
Growth curve factor 100 years: 3.19 319
Growth curve factor 200 years: 3.74 3.74

Greenfield runoff rates
Default Edited

QgaRr (I/s): 0.46 0.46
1in 1 year (I/s): 0.39 0.39
1in 30 years (I/s): 1.06 1.06
1in 100 year (I/s): 1.47 147
1in 200 years (I/s): 1.73 173

This report was produced using the greenfield runoff tool developed by HR Wallingford and available
licence agreement , which can both be found at www.uksuds.com/terms-and-conditions.htm. The out

Latitude: 51.48475° N
Longitude: 0.07099° W
Reference: 1040914476

Nov 22 2019 08:46

Notes

(1) Is Qgar < 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/ISPRHOST < 0.3?

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

at www.uksuds.com. The use of this tool is subject to the UK SuDS terms and conditions and
puts 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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Date 03/11/2019 14:52 Designed by
File Existing SW discharge.MDX Checked by
XP Solutions Network 2018.1.1

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 100 PIMP (%) 100

M5-60 (mm) 20.000 Add Flow / Climate Change (%) 0

Ratio R 0.470 Minimum Backdrop Height (m) 0.200

Maximum Rainfall (mm/hr) 550 Maximum Backdrop Height (m) 1.500

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

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

Designed with Level Soffits

©1982-2018 Innovyze




Date 03/11/2019 14:52

File Existing SW discharge.MDX

Designed by
Checked by

XP Solutions

Network 2018.1.1

Area Summary for Storm

Pipe PIMP PIMP PIMP Gross Imp. Pipe Total
Number Type Name (%) Area (ha) Area (ha) (ha)
1.000 - - 100 0.057 0.057 0.057
1.001 - - 100 0.057 0.057 0.057
1.002 - - 100 0.000 0.000 0.000
Total Total Total
0.114 0.114 0.114
Free Flowing Outfall Details for Storm
Outfall Outfall C. Level I. Level Min D,L W
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
S1.002 S 10.000 7.675 7.500 0 0

©1982-2018 Innovyze




Maximum Pipe
US/MH Overflow Maximum Discharge Velocity Flow
PN Name (1/s) Vol (m3) Vol (m3) (m/s) (1/s) Status

51.000 sl 0.062 3.925 1.3 8.3 OK
51.001 sS2 0.077 7.860 1.4 15.3 OK
51.002 s3 0.093 7.877 1.4 15.5 OK

Date 03/11/2019 14:52 Designed by
File Existing SW discharge.MDX |Checked by
XP Solutions Network 2018.1.1
1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs O Number of Storage Structures 0
Number of Online Controls 0 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.470
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 20.000 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF
DTS Status ON
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, O
Water Surcharged Flooded
US/MH US/CL Level Depth Volume Flow /
PN Name Event (m) (m) (m) (m?) Cap.
S1.000 S1 15 minute 1 year Winter I+0% 10.000 8.560 -0.090 0.000 0.33
S1.001 S2 15 minute 1 year Winter I+0% 10.000 8.248 -0.152 0.000 0.22
S1.002 S3 15 minute 1 year Winter I+0% 10.000 7.997 -0.153 0.000 0.23

©1982-2018 Innovyze




Date 03/11/2019 14:52 Designed by
File Existing SW discharge.MDX |Checked by
XP Solutions Network 2018.1.1
30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs O Number of Storage Structures 0
Number of Online Controls 0 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.470
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 20.000 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF
DTS Status ON
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, O
Water Surcharged Flooded
US/MH US/CL Level Depth Volume Flow /
PN Name Event (m) (m) (m) (m3) Cap.
S51.000 S1 15 minute 30 year Winter I+0% 10.000 8.605 -0.045 0.000 0.82
S1.001 S2 15 minute 30 year Winter I+0% 10.000 8.304 -0.096 0.000 0.61
S1.002 S3 15 minute 30 year Winter I+0% 10.000 8.054 -0.096 0.000 0.61

Maximum Pipe
US/MH Overflow Maximum Discharge Velocity Flow
PN Name (1/s) Vol (m3) Vol (m3) (m/s) (1/s) Status

51.000 sl 0.113 9.580 1.6 20.5 OK
51.001 s2 0.149 19.177 1.8 42.2 OK
51.002 s3 0.189 19.274 1.8 42.0 OK

©1982-2018 Innovyze




Date 03/11/2019 14:52 Designed by
File Existing SW discharge.MDX Checked by
XP Solutions Network 2018.1.1

100 year Return Period Summary of Critical Results by Maximum Level (Rank

1) for Storm

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow

Hot Start (mins) 0 MADD Factor * 10m®/ha Storage
0 Inlet Coeffiecient
(1/per/day)

Hot Start Level (mm)
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs O Number of Storage Structures 0
Number of Online Controls 0 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Ratio R 0.470
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 20.000 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF

Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile (s
Duration(s) (mins
Return Period(s) (years

)
)
Climate Change (%)

Water Surcharged Flooded
Volume Flow /

US/MH US/CL Level Depth
PN Name Event (m) (m) (m) (m?*)

S$1.000 S1 15 minute 100 year Winter I+0% 10.000 8.672 0.022 0.000
51.001 S2 15 minute 100 year Winter I+0% 10.000 8.328 -0.072 0.000
51.002 S3 15 minute 100 year Winter I+0% 10.000 8.077 -0.073 0.000

Maximum Pipe

US/MH Overflow Maximum Discharge Velocity Flow

PN Name (1/s) Vol (m3) Vol (m3) (m/s) (1/s) Status

51.000 S1 0.189 12.476 1.6
51.001 sS2 0.183 24.921 1.9 53.9
51.002 S3 0.237 24.873 1.9 53.7

960, 14
1, 30, 1
0, 0,

) Summer and Winter
15, 30, 60, 120, 240, 360, 480,

40
00
0

26.2 SURCHARGED

OK
OK

.000
.000
.800
.000

o O N O

Cap.

1.04
0.79
0.78
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Date 29/07/2020 16:23 Designed by
File Proposed SW discharge.MDX |Checked by
XP Solutions Network 2018.1.1

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 100 PIMP (%) 100

M5-60 (mm) 20.000 Add Flow / Climate Change (%) 0

Ratio R 0.470 Minimum Backdrop Height (m) 0.200

Maximum Rainfall (mm/hr) 550 Maximum Backdrop Height (m) 1.500

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

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

Designed with Level Soffits

Time Area Diagram for Storm

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

0-4 0.096 4-8 0.018
Total Area Contributing (ha) = 0.114

Total Pipe Volume (m?®) = 1.171
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Date 29/07/2020 16:23
File Proposed SW discharge.MDX

Designed by
Checked by

XP Solutions

Network 2018.1.1

Online Controls for Storm

Hydro-Brake® Optimum Manhole: S3

. DS/PN:

S1.002,

Volume

(m2): 0.8

Unit Reference MD-SHE-0051-1400-1400-1400

Design Head (m) 1.400

Design Flow (1/s) 1.4

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 51

Invert Level (m) 8.175

Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200

Control Points

Design Point (Calculat
Flush-F
Kick-F
Mean Flow over Head Ra

Head (m) Flow (1/s)

ed)

l OTM
lo®
nge

1.400
0.226
0.459

o P

R o O

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

invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 0.9 1.200 1.3
0.200 1.0 1.400 1.4
0.300 1.0 1.600 1.5
0.400 1.0 1.800 1.6
0.500 0.9 2.000 1.6
0.600 1.0 2.200 1.7
0.800 1.1 2.400 1.8
1.000 1.2 2.600 1.9

Depth

oY U U DWW

(m) Flow (1l/s)

.000
.500
.000
.500
.000
.500
.000
.500

NN DNDDNDDND NN
W J o Ul WEHE O

Depth

O W 0 0 J J

(m) Flow (1/s)

.000
.500
.000
.500
.000
.500

w W w w w N
s w NP O o
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Storage Structures for Storm

Cellular Storage Manhole: S3, DS/PN: S51.002

Invert Level (m) 8.175 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m2?) Inf. Area (m2?) |Depth (m) Area (m2?) Inf. Area (m?)

0.000 47.0 0.0 1.401 0.0 0.0
1.400 47.0 0.0
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Date 29/07/2020 16:23
File Proposed SW discharge.MDX

Designed by
Checked by

XP Solutions

Network 2018.1.1

1 vear Return Period Summary of Critical Results by Maximum Level

(Rank 1)

for Storm

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3®/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs O Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.470
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 20.000 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF
DTS Status ON
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 40
Water
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
S1.000 S1 15 Winter 1 +0% 100/15 Summer 9.060
S1.001 S2 15 Winter 1 +0% 100/15 Summer 8.745
S1.002 S3 120 Winter 1 +0% 30/15 Summer 8.391
Surcharged Flooded Pipe
US/MH Depth Volume Flow / Overflow Flow Level
PN Name (m) (m3) Cap. (1/s) (1/s) Status Exceeded
S1.000 Sl -0.090 0.000 0.33 8.3 OK
S1.001 S2 -0.155 0.000 0.21 15.3 OK
51.002 S3 -0.009 0.000 0.03 1.0 OK*
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Date 29/07/2020 16:23 Designed by
File Proposed SW discharge.MDX |Checked by
XP Solutions Network 2018.1.1

30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3®/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs O Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.470
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 20.000 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF
DTS Status ON
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 40
Water
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
$1.000 S1 15 Winter 30 +0% 100/15 Summer 9.105
S1.001 S2 15 Winter 30 +0% 100/15 Summer 8.797
51.002 S3 120 Winter 30 +0% 30/15 Summer 8.791
Surcharged Flooded Pipe
US/MH Depth Volume Flow / Overflow Flow Level
PN Name (m) (m3) Cap. (1/s) (1/s) Status Exceeded
S1.000 Sl -0.045 0.000 0.82 20.5 OK
S1.001 352 -0.103 0.000 0.57 42.2 OK
S1.002 S3 0.391 0.000 0.03 1.0 SURCHARGED*
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File Proposed SW discharge.MDX |Checked by
XP Solutions Network 2018.1.1

100 year Return Period Summary of Critical Results by Maximum Level (Rank

1) for Storm

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3®/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs O Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.470
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 20.000 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF
DTS Status ON
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 40
Water
US/MH Return Climate First (X) First (Y) First (Z) Overflow Level
PN Name Storm Period Change Surcharge Flood Overflow Act. (m)
S1.000 S1 15 Winter 100 +40% 100/15 Summer 9.473
S1.001 S2 240 Winter 100 +40% 100/15 Summer 9.398
51.002 S3 240 Winter 100 +40% 30/15 Summer 9.395
Surcharged Flooded Pipe
US/MH Depth Volume Flow / Overflow Flow Level
PN Name (m) (m3) Cap. (1/s) (1/s) Status Exceeded
51.000 S1 0.323 0.000 1.35 33.9 SURCHARGED
S1.001 352 0.498 0.000 0.16 12.2 SURCHARGED
S1.002 S3 0.995 0.000 0.04 1.3 SURCHARGED*
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G - SUDS MAINTENANCE STRATEGY



whitby wood

DRAINAGE MAINTENANCE STRATEGY

The following drainage maintenance and management strategy has been produced in
accordance with the SuDS Manual, best practice and manufactures guidance. This is not
intended to be an exhaustive list but outline guidance for the recommended requirements which
are to be reviewed and updated based on the specific site requirements. It is expected that the
maintenance for the drainage of the proposed development will be undertaken by the
management company and will be suitably qualified to undertake the required maintenance.

This schedule should be read in accordance with the manufacturer’s guidance and the SuDS
Manual.

Attenuation Storage Tanks

Maintenance Required action Typical frequency
Schedule

Inspect and identify any areas that are not
operating correctly. If required, take
remedial action

Monthly for 3 months then
annually

Remove debris from the catchment surface

. . Monthl
(where it may cause risks to performance) y

Regular

i For systems where rainfall infiltrates into
Maintenance

the tank from above, check surface of filter
for blockage by sediment, algae or other Annually.
matter; remove and replace surface
infiltration medium as necessary

Remove sediment from pre-treatment

. Annually, or as required
structures and/or internal forebays y 9

Repair/rehabilitate inlets, outlet, overflows

and vents As required

Remedial actions

Inspect/check all inlets, outlets, vents and
overflows to ensure that they are in good Annually
condition and operating as designed

Monitoring

Survey inside of tank for sediment build-up

. Every 5 years or as required
and remove if necessary

Operation and Maintenance Requirements for Attenuation Tanks (from SuDS Manual)



Green/Planted Roofs

whitby wood

Maintenance

Required action

Typical frequency

Schedule
Inspect all components including soil substrate,
) X o it
vege.tatlon, drains, irrigation systems (i Annually and after
applicable), membranes and roof structure for
. . . . severe storms
proper operation, integrity of waterproofing and
structural stability
Regular Inspect soil substrate for evidence of erosion Annually and after
. . channels and identify any sediment sources severe storms
inspections
Inspect drain inlets to ensure unrestricted runoff
. Annually and after
from the drainage layer to the conveyance or
. severe storms
roof drainage system.
Inspect underside of roof for evidence of Annually and after
leakage severe storms
. . . Six monthly and
Remove debris and litter to prevent clogging of y
. . . . annually or as
inlet drains and interference with plant growth )
required
. . . Monthly (but usuall
During establishment (ie year one), replace dead v A y
lants as required the responsibility of
P q the manufacturer)
Post establishment, replace dead plants as Annually (in
required (where >5% of coverage autumn
Regular q ( ’ ge) )

Maintenance

Remove fallen leaves and debris from deciduous
plant foliage

Six monthly or as
required

Remove nuisance and invasive vegetation,
including weeds

Six monthly or as
required

Mow grasses, prune shrubs and manage other
planting (if appropriate) as required - clippings
should be removed and not allowed to
accumulate

Six monthly or as
required

Remedial actions

If erosion channels are evident, these should be
stabilised with extra soil substrate similar to the

. . . As required
original material, and sources of erosion
damage should be identified and controlled
If drain inlet has settled, cracked or moved, .
As required

investigate and repair as appropriate

Operation and Maintenance Requirements for Green/Planted Roofs (from SuDS Manual)




H - DRAINAGE STRATEGY DRAWING



G0d 001-O01 00¢05Yd
NOISIAIY ‘ON ONIMYHAd ‘ON 103rodd , I
I & < o) Bl 4004 N3O @3S0dO¥d - - - - - - / . ,,,
a3A0¥ddvY d3IM03HO AGNMYEA| 1Y @ STTVOS 31va — — ,,
TINNVHO JOVNIVYQ 03S0d0Yd e e mem ,,,,
NOILYNNZLLY ¥vINT130 03S0d0Yd ,,,,
LNOAYT IOVNIVYHA JOVNIVHQ GNIEINOD 0380d08d —— i TYAO¥ddY OL 1O3raNns ‘SYIHY AYMHOIH LNIOVIay
LI SN —{ 3HL OL 39UVHISIA 0L AINNSSY AYYANNOE FLIS o
FOVYNIVHA ¥ILYM N0 A3S0d0Hd @E — ANV ONIQTING 3HL N3FMLIE ANYT 40 SYIuY TIVINS - N
AdVNINIT34d JOVNIVYA YILYM F0V44NS 0IS0d0Yd @\smIA' o J
JOVNIVYA ¥3LYM GINIBINOD O118Nd ONILSIX3 s — ,,, |
| |
AYVANNOS 3LIS | ,,
- ‘ | | | | ,
avod AYOSSO ADA | | | | f L |
103r0¥d ,, ®
\ \ , ,,,,
,,, ,,,, —
,,, ,,, | A v
\ | ,
JLISNO Q3IWYIINOD 38 ,,,
YOLOVYINOD JHL AG ILISNO GIWYIANOD 3G OL ¥IMIS| OLT3AI1 ANV 3NN / ‘ RN
ONIAIT 13490d 40 T3ATT ANV 3NITTYNI " 1OFHHOONI 38 OL AINNSSY | : Yanz: ,, | T
1N SI HOIHM NOILYWYO4NI T3A31 IN3¥34410 MOHS : SNV LSSV AL zoﬁ e | SIS R | | |
SNY1d 1ISSV ¥LYM STINVHL 'NOILYWHOANI AFAUNS >m>mswmm05mmw§omw%m%iw | ECEETENEIEIENENE o
WO2'POOMAGHYM MMM  9TZZ Z¥¥.L 02(0) v+ S30IAH3S NO d3Sv8 SNOILNNSSY ANV NOIS3d L0060 I_>_>>._. ,, L
INOQDNIY @IALINN ‘GvZ T3S NOANO1 ,,, ﬁ R
HSYVIN ¥3IMO1 ¥6-76 ,, 81038 PSP
,,, ,,,, | = »»»»»»»» 97 »»»»»»»»» »»»»»»»»»»»» »»»»»»»»»»»»»»»»»»»» ;»»»»»»»»»»»» ;»»»»»»»»»»»»»a»»»»»»»»»»»»»a»e
ﬁu ﬁu .F_ / / | 4 B el P PE P
DTS SRS ol R e L P
— . — IR R SRRIIN O [ g ] W
,,, ,,,, o - EIEIESENEIES OF o 2 | a ) - |
| | | J N N P H NI 14171 Jebusssbd o RN !
s | | | -/ Aga0a asoa LN O RIS RO
adv YHO Nua NOILdI¥OS3a alva A ,,, ,,, B 0 MYOMLAN IOVYNIVHA ANNOYS MO39
S8 dv 3NSSIAYNINNRIA 612002 J0d , / . - . o || W OL ONI9YYHOSIA ‘4004 NIFHO
1S 43 dv 3ANSSI AYVYNINITIEd 6l/ch/e0  2od | [ | P AL N P e e N\ 3 o IS F S P
IS 43 dv 3INSSI AYVYNINITIEd 6LchLL  €0d ,, | | T G oo / /, B /, T T B
0 44 dv 3ANSSI AYVYNINITIEd 02/20/L)  ¥0d ,, ,, LUOOY ;®ob Dd ] /
0 44 dvY 3ANSSI AYVYNINITIEd 12/80/L¢  S0d ,, ,, ‘ [ -
| | | 1l | ] a T a |@
aJojsiadng | |
,, ,, 39YNIVYA ANNOYS JA0EY FHL 40 N9ISAa
YIFNVYHO INYIHLSdN SY W6 0- AINNSSY } ,, = @37IV13d NOdN A3IWHIINOD 38 0L Fdv
'JLISNO @INHIANOD 39 OL ¥IMIS ONILSIXT 40 13ATT N g M4 <— M @ M4 M4 — — NOILYOO0T NV ¥IFNNN ¥IFNYHO NOILOIdSNI
NV 3NIT"HOLOVHINOD A8 3aVW 38 OL NOILYOIddY aswo - “ AW MS S MS | T P10 15 o aNY SLNOAYT ATNO NOILYWHOANI ¥O4
901S "TYAOYddY ¥3LYM SINVHL OL 123rans “HIMIS _y MS : ATIAILYDIANI NMOHS 34V SLNOAVT IDOYNIVYEA
08Nd 3LIS440 ONILSIXT IHL OL NOILOINNOD eole fei0iS
a1sepNAdINg LM |
,, ,, — ¢ o
,,, ,,, - - , ouan Abuou] n L AN 3IS3HL HO4 3AVIA 38 TNOHS FIONYMOTIV NV ANV
| | | | s L | S - J9VLS SHL 1Y NMOHS LON F4Y SNOILOINNOD
| | e ; ; ; 00, swoospr |3 ] B RS TANNYHO JOYNIVHQ ONV INIOd NIVHG
,, ,, UoINS Auppuogos \ v ) : L
31ISNO Q3IWYI4NOD 38 01 ‘SHIMIS 7 -
311S440 ONILSIX3 FHL 40 T3ATTIHL OL 1O3raNS ¥ILYM j — — - = - RS —— -
30V-NS ANV 104 ¥O4 A3HINDIY 38 AVIN IOVHOLS | N % / Y T B ™
"JOVLS SIHL 1V AONI9DHINT ONY SNOILYLS ONIINNG "ALIAVYEO A8 | Ve ; — —
NMOHS LON ‘GIWHIINOD 38 0L SNOILOANNOD LNIOd NIvHa ¥3IM3S 0I78Nd 3HL 0L T1v4 0L GINNSSY IOUYHOSIA 3LIS | [ /
/ | _ M f
SY3ANNN
ANV NOILYO01 LNIOd NIV4d NO ONIAN3d3a FONVHD OL — 7 N 7 J S 7
103rans 34Y SNOILYO0T ANY ¥IFGNNN HIGNYHO JTOHNYI N ‘ w
,,,, = w _w s 0¢
Wv3L N9ISIA FHL AG \\ 8z (44 ] 00y MUDL JaulIds
J3WHIANOD 39 0L SI SH43IA0D @3SSIOFY HO4 LINIWIHINDIY 3791SV34 J43IHM AYYANNOE 3LIS H uo1DISANg Wwooy Yol il |D1D 48 LLILIOD S
AING JALLYOIANI T4 STNNTOA JOVHOLS 1v 034IN03Y 38 0L GIWNSSY TINNYHO I9VYNIVHG ,,,// — i e R
uC\ [
'03AI\0¥d SNOILYLS ONIdINNd YO 031vadn 39 OL B | ISR il
@33N AV FOVYNIVHQA IHL NFHL GINNSSY LYHL OL INF¥344Ia “ g 1sFET—
34V ST3ATT 41 'NOILONYLSNOD OL HOIdd JLISNO GINHIINOD - o nognlp o 7 = 1 "
38 0L 34V STIATT LYIANI FOVYNIVHA ONILSIXT TTV L | J— 1
“IONNOD ANY H3YVLY3ANN i i ] Il | JE—— N [
JOVYIMIS IHL A9 TVAOHddY OL LO3rdNns FHv S3LvY Ui v — —r
ANV SNOILYOOT 398VHISIA ¥3LYM FOVA4NS ANV N0 I B N
b— L m
'SNOILYDI4103dS ] ] WOOY UD|
ANV SONIMVYEA SH3ANIONT ANV SLOTLIHOWEY INVAT 1Y Jepuids |plyusplse
TIV HLIM NOILONNFNOO NI @v3d 38 OL SI ONIMYHA SIHL / R
‘0'N'N INNLYA FONYNQYO JA08Y SFHLIN NI Jdv STIATT TV —
'O'N'N STHLINITIIN NI TV SNOISNIWIA TV
"a3SN 38 0L 34V SNOISNINIA
a3¥N914 AINO "ONIMYHA SIHL WO¥4 3T¥OS LON 0
S310N
=
s/ v} 40 31V 394VHISIA AILOIMLSTY
"NOILITOW3Q/ONINOISSINNOO3A —

‘NOILYHIdO/ONINYITO/FONYNILNIVIN

NOILONYLSNOD

NOILVINHOANI AL34VS ANV HL1VIH

OH uewoy

AAJIHOV O1 ¥IFWYHO TOHLNOD MO

NOIS3A @31V.L3Ad ANV 3Lvd 39dVHISIA
|| d3A0HddY 40 NOILYINHIINOD NOdN d3NYHIANOD
38 OL FNNTOA "3LVY FOdVHOSIA d3.LOIY.LSTY

3JAIHOY OL A3HINDIY MNVL NOILYNNILLY €WS9




J - SOUTHWARK SUDS PROFORMA



Z0'6T0OTA BWIOJ0I4 98eUlRI] 9|gRUIRISNS UOPUOT

s|le1aQ aMs g 193o.d 'T

$Pa1nsuod MM Auedwo) Jaudisaq
ML YyHm pa1ajdwod Aap-aid ‘Sap Us3q Uo11e20| 981eYISIP Joauidud JIA1D uo11IS0d Jausdisa(
31 4O J01e|N3a./IUMO 3Y] SeH 1011d MaJpuy aweN Jausisaq
eoy AJ0SSQ 03 JoM3S paulquio uonedo| adieydsip pasodol HoReao]| pue
PEQY 0% PaUIqUIe) Hesol HsIPP d peoy AJ0ssQ 0} paulquo)| 2dA1 uondsuuod s3eulelp 3unsix3
s|ie3ag 981eyasig pasodoud og é(ue|d Juswaseue|n J21eM
A A "JOM3S PaUIqUIOD 3Y3 01 Ja1eMuled 934eydsip / 92BJINS |BIO| “43J) JUSWYDIED Y SLU
UleJp/1amas POO|} J91EM 3JBJINS B Ul 3}S 3Y1 S|
N N J91EM 20BJINS B 0} 9leMUled 984eydsip 9 A OpTT eaJe snolaiadwi pasodoud |e10 |
N N 95JN02J3leM e 03 10a41p Ja1emuled a8ieydsip g N M OopTT eaJe snolaJadwl Suilsixa |10
-
95Ses|aJ |BNpeJS J0) SauNn)ea) J91em pajess m M ovTT B3Jy 31IS [E101
A A J0 sjuey ul Suliols Aq uaremules azenuane vl @
(13
9sea|aJ |enpeJs 4o) saunieay M. 201G 3[3UIS € UILAIM P3ule3uod ooy
N N Ja1eM Uado Jo spuod ui Jsiemules arenuane ¢f & PuNo.3 3e 5oeds eLISNPUI JYBI| Yam Hom
D S}IUN [BI1USPISSJ T T OU JO UOIIINIISUOD pasodoud jo uondlassp Jaug
=
N N seaJe Aejo-uou ul sadepIns o 31 JO S1SISU0D awiayds pasodoud ay|
snoJod se yons ‘sanbjuyday uoijesyjyur asn | =
N N SN U9)e| 404 JO1eMuUled 9403S T ,m (Clle[]l[e [ NN IEVEIEIETRVAN
1)
¥008LT N
(N/A) (N/A) 3 (8ulyioN ‘Bunse3) “Ja4 pUO SO
tmeQO\Q. 3/qIsba W.. 970vES 3
Ayosessiy s8euielq ‘qz
ON ¢9|qIsesj uonedljiul s|
NVS T3S uopuo ‘py A4ossQ 9po2 150d 73 sSaIpPY
[9A3] pUNOJ3 Mojag W [9A3] J93eMpPUNOJ3 03 yidaqQ
s/w a1eJ uoneJl|lyul S
Aed uoliedljisse|d Agojoad yooJupag
(s1e11doudde
peoy AJ0SsSQO alaym aseyd / adels / Juswydied
Aed uonedjisse|d A3oj0agd |ediysadng
-qns Suipnjaul) aweN aus /199fo.d
Aujiqisead uonieuy|yu| "eg

[1I2UN0H

—~____—
ALIMOHLNVYNOANOTYHA1IVIYD v\\a}«.?o




Z0'6T0OTA BWIOJ0I4 98eUlRI] 9|gRUIRISNS UOPUOT

H 031 v x|puaddy 9- 93ed éAnuswe (9 59 0 ovIT [elol
H 031 v x|puaddy 9- a3ed dANIsIaAIpolq (g 59 ovTT S$jue} uolienuany
H 01V Xipuaddy 9-¢ 23ed ¢4jounu ayy jo Auljenb Jsiem (e 0 0 0 spuod/suiseg
0 0 0 SO[EMS
01V xlpuaddy 9-¢ 23ed 13A0.d U s9.nsesL 0 0 0 SyuawaAed snoIAIRd
H O v Xip sans pasodoud 2yl moy 40 uolzesisuowaq i
0 0 0 s1d 343 / uonualalolg
o xipuaddy A891e115 90UBUDUIBIN 0 0 0 suledp 49114
sue|d Suideaspue| pajieaq 0 0 0 sdi3s 49314
0 0 0 $}00J an|g
«buadd S93IN0J MO|} 90UBP3IXD Sulpn|oul 00 00 PSPv—
HXIP v ‘s3uimedp udisap adeuledp pajlerag 0 4004 4004 . o
~ 0 0 SWa1SAS UOIIeII|IU|
H XIpuaddy 1noAe7 quswdolanaq pajiereql £ 0 0 8unsaniey Jaremurey
1odau abpuinip fo U011935/3604 s|ieys@ Suiyoddns JayiQ gy m (W) jon (,w) (,w)paio
< 3b0.03 D3JD UD WUaWYIID
H 01 v xipuaddy 9-¢ 23ed (ag) @ > i o)
suol1edl419ds 1 saunsesw sgns pasodoud = saJnseal sans pasodold 3¢
—h
o
suolje|nded dlnelpAy pue 2130j0JpAyl 3 |0J3U0D
o addy 9-y a8e 3 e A
H 01V xipusddy 9-p Sed pa|ielap — (eg) 98e403s 1 sajed s81eyosigl ASIGOIPAH MO|4 JO POYISIN |edidulid ‘g€
o
S
uo11e20| 984BYISIp 4O J01B|NSDI/I2UMO %0V pasn aoubmojjo 2bupyd 330WiID
H 03} V¥ XIpuaddy 9-¢ a3ed wouJy jerosdde / @ouspuodsaliod ‘sueid -
AN — (2g) s|ieasp a8.4eyosip pasodoud vt 59 D +00L UL
LV'T 59 ¥S LY'T oor ul'y
: : ul
H 01 V¥ xipuaddy 9-1 23ed (az) Ayoueualy s3eulelq vt ik &v 01 s
JA S9 91 6€°0 Lurrg
90 409D
S1|NS3J o3RI Ul 7 ) e
H 031 ¥ XIpuaddy 9-1 a8ed Suipnpoul ‘syuodad aAna1diaiul pue |enjoey (/1) 304 1 (¢ #0449 (/1) 2304 (s/]) 2104 fJoun.
|ea1uy23093 — (e7) ANjIQISES} UOIIBJY|IHU] eDibyosip| - Jof 2biols sbioyosip (49) pjarfusaaio
. o - pasodoid | pasnbay bunsix3 4
J40dau abouinip fo U01323s/360d A8a1e115 98eUIRIQ 79 984RYISI] BY 93e.03S palinbay g soiey adieyasiq ‘eg

A831e115 a8eulelq °¢

ALIHOHLINVNOANOTYILVYIYD

[1I9uno)n
—~____—
v\se..«.?c




