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1. ACRONYMS AND ABBREVIATIONS 
 
 
CIRIA  Construction Industry Research and Information Association 
 
DEFRA  Department for Environment, Food and Rural Affairs 
 
EA  Environment Agency 
 
ha  Hectares 
 
LLFA  Lead Local Flooding Authority 
 
LPA  Local Planning Authority 
 
m  Metres 
 
NPPF  National Planning Policy Framework 
 
NPPG  National Planning Policy Guidance to the National Planning Policy Framework 
 
NTS  Non-statutory Technical Standards 
 
LFRA  Local Flood Risk Assessment 
 
SuDS  Sustainable Drainage Systems 
 
LBRUT  London Borough of Richmond Upon Thames 
 
PPG  Planning Practise Guide 
 
BGS  British Geological Society 
 
TE2100  Thames Estuary 2100 
 
SPZ  Source Protection Zone 
 
CDA  Critical Drainage Area 
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1. INTRODUCTION 

1.1. Appointment and Brief 
 

This Surface and Foul Water Drainage Strategy (DS) including a Flood Risk Assessment (FRA) 

has been prepared by Constructure Ltd on behalf of :HVWODNH�3URSHUW\�/LPLWHG���³7KH�$SSOLFDQW´�� 

for the Proposed Development at 47, 47a & 49 Lower Mortlake Road, Richmond, London, TW9 

2LW �KHUHE\�UHIHUUHG�WR�DV�WKH�µ6LWH¶�� 

The purpose of this document is to outline the development of the proposed DS, providing 

sufficient detail to enable both a thorough review of design principles adopted and further 

refinement of the design as part of the ongoing development of the project. 

It aims to demonstrate the foul and surface water management at the Application Site, as follows: 

� By providing an analysis of the impact of the proposed development on surrounding foul water 

infrastructure and identify the constraints present on the site in terms of suitability of 

conventional gravity drainage; and 

� By demonstrating the principles of surface water management in terms of constraints on 

discharge, permitted discharge rates and required volumes of attenuation (where required), 

describing how these can be accommodated within the development proposals. 

The proposed DS outline below may be subject to further detailed analysis at design stage. 

 

1.2. Aims and Objectives 
 

The DS has been prepared with reference to the following requirements: 

 

�  The DS must: 

ʹ Ensure that flood risk to the Application Site and surrounding area is not increased over 
the lifetime of the Proposed Development; 

ʹ Conform with all relevant national and local flood risk polices; 

ʹ Adopt current design standards; and 

ʹ Consider long-term maintenance with respect to practicality, ownership and funding. 

 

� The DS should: 

ʹ Mimic the existing drainage characteristics of the Application Site as far as is practical; 
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ʹ Look for opportunities to provide a reduction in flood risk to the Application Site and the 
surrounding area; 

ʹ Adhere to current best practice guidance; 

ʹ Contribute to the enhanced amenity and aesthetic value of the Application Site; and 

ʹ Propose opportunities for biological enhancement and provide habitats for wildlife in urban 
areas. 

 

1.3. Limitations 
 

The purpose of this report is as outlined in Section 1.2, together with those related matters 

specifically referred to, and it is not intended to be used for any other purposes. The report is for 

the sole benefit and may only be relied upon by the addressee, to whom we will owe a duty of 

care. The report and any part of it is confidential to the addressee and should not be disclosed to 

any third party for any purpose, without the prior written consent of Constructure Ltd as to the form 

and context of such disclosure. The granting of such consent shall not entitle the third party to 

place reliance on the report, nor shall it confer any third-party rights pursuant to the Contracts 

(Rights of Third Parties) Act. The report may not be assigned to any third party. 
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1.4. Reference Information 
 

The following information has been obtained and interrogated as part of this study: 

 

� Lynas Smith Drawing Ref: 15-001-P1 ± Location Plan. 

� British Geological Society ± Geological Maps. 

� UK SUDS HR Wallingford ± Surface Water Storage Requirements 

 

In addition, the following documents have been consulted: 

 

� Communities and Local Government Document. (2021). The National Planning Policy 
Framework; 

� Environment Agency. (2016). Flood Risk Assessments: Climate Change Allowances; 

� Environment Agency. (2013). Rainfall Runoff Management for Developments; 

� Environment Agency. (2019). Flood Risk Assessments: Climate Change Allowances; 

� CIRIA. (2015). C753 ± The SuDS Manual; 

� Secretary of State. (2015). Building Regulations Approved Document H; 

� Butler & Davies. (2012). 2nd Ed. Urban Drainage; 

� DEFRA / EA Interactive online mapping (magic.defra.gov.uk); 

� Department for Environment, Food and Rural Affairs. (2015). Non-Statutory Technical 
Standards for Sustainable Drainage Systems; 

� Department for Environment, Food and Rural Affairs & Environment Agency. (2017). Flood 
Risk Assessment for Planning Applications; 

� London Borough of Richmond upon Thames Design Guide, Design Strategy SPD; 

� London Borough of Richmond upon Thames Design Local Development Framework, Core 
Strategy and Policies for Management of Development; and 

� London Borough of Richmond upon Thames Design Local Flood Risk Management Strategy. 

� London Borough of Richmond upon Thames (LoDEG pro forma) 
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2.  PROJECT BACKGROUND 

2.1. Site Location and Existing Land Use 
 

The Application Site is situated off Lower Mortlake Road.  Specifically, the Site is located close to 
the junction with Salisbury Road. 

The Ordinance Survey (OS) grid reference for the application site is 518381 E, 175449 N and the 
post code is TW9 2LW. 

The Site is currently an un-occupied yard that formally was a car wash business site and consists 
of addresses 47, 47a and 49. Where oriented North:- 

� The North elevation abuts residential properties 1-3 Avoca Villas with access off Blue Anchor 
Alley; 

� The East elevation abuts a residential dwelling 51 Lower Mortlake Road; 

� The South elevation faces onto Lower Mortlake Road; and 

� The West elevation faces onto 45 Lower Mortlake Road. 

 

2.2. Existing Drainage Infrastructure 
 

The Sewerage Undertaker for the area is Thames Water and review of their asset records (see 
appendices) suggests the following public infrastructure within close vicinity of the Application Site: 

� To the South Elevation: 

ʹ 750 mm diameter foul water sewer flowing West to East along Lower Mortlake Road 
(Northern side) its depth is not known. 

ʹ 300mm diameter foul water sewer flowing West to East along Lower Mortlake Road 
(Northern side) its depth is not known. 

ʹ 600 mm diameter surface water sewer flowing West to East along Lower Mortlake Road 
(Northern side) its depth is not known. 

ʹ 750 mm diameter surface water sewer flowing West to East along Lower Mortlake Road 
(Southern side) its depth is not known. 

 

The existing Application Site is not known to have any surface water flow restriction or benefit from 
existing SuDS features. 

Similarly, it is assumed that the existing Application Site discharges both foul and surface water to 
the public sewer network.  However, at the time of writing the exact location and condition of the 
existing connection is unknown as a CCTV survey has not yet been carried out but is likely to form 
part of the intrusive surveys. 
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2.3. Topography 
 

Currently there is no topographical survey drawing available. However, the Site appears to be 
around 6.5m Above Ordnance Datum and is generally flat with a possible slight fall towards the 
highway. It is approximately 610m² in area and therefore below the 1.0ha trigger for a full Flood 
Risk Assessment. 

 

2.4. Geology and Hydrogeology 
 

British Geological Survey (BGS) online mapping indicates that the Application Site is situated on a 
bedrock of London Clay overlain by the Kempton Park Gravel Member. This is a coarse to fine 
grain superficial deposit. 

Due to the London Clay bedrock, tKH�(QYLURQPHQW�$JHQF\¶V�RQOLQH�JURXQGZDWHU�PDSSLQJ�confirms 
that the site is not located within a Groundwater Source Protection Zone (SPZ). The Kempton Park 
Gravel Member may contain a perched water table trapped above the Clay and therefore trenches 
may require pumping out during construction. However, both bedrock and superficial soils are 
classified as unproductive or secondary undifferentiated aquifers, which are not permeable layers 
capable of supporting water supplies at a local or strategic level. 

Trial pits will confirm at what level this water table may be (see Hydrology below). 

 

2.5. Hydrology 
 

From Thames Waters sewer records, there appears to be two foul/combined and two surface 
ZDWHU�VHZHUV�LQ�/RZHU�0RUWODNH�5RDG���2QH�RI�WKH�IRXO�VHZHUV�LV�D���´ (750mm) pipe. The other is 
��´�����PP�. From the writers experience it is likely that the larger of the two is a main trunk sewer 
and will be relatively deep in comparison to the more local 300mm.  It is to this (the 300mm) that 
the Application Site is likely to connect. Unfortunately, the sewer records do not provide invert or 
cover levels. 

$���´�����PP��DQG�a ��´�����PP��GLDPHWHU�VXUIDFH�ZDWHU�VHZHU lie either side of Lower Mortlake 
Road with the smaller being on the AppliFDWLRQ�6LWH¶V�VLGH� 

It is assumed that surface water currently generated by the Application Site is combined with its 
foul water and discharges to the foul/combined sewer as was normal practice in London.  If this is 
the case, the separation of surface water for the new development will occur on site and discharge 
to the 600mm surface water sewer, this is subject to Thames Waters agreement and their capacity 
check. 

The British Geological Survey maps show that Kempton Park Gravels are present may enable 
infiltration to take place. This is the preferred method of surface water disposal, at source, in the 
SuDS hierarchal tree. 

On site infiltration testing should therefore be carried out to provide: 

x An insight as to a safe method of excavation should a high perched water table be found; 
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x And if not, its infiltration capabilities. 

 

For the purposes of this report an estimated figure, 3.0x10-5m/s from table 25.1 of the CIRIA C753 
manual has been used to provide a guide as to the size of a possible infiltration method most 
suited to this site. This does not preclude during final design stages other infiltration techniques or 
methods from being implemented. It is merely to demonstrate what could be achieved. 

Clearly, should a better infiltration rate be recorded the size and scope of attenuation devices can 
be reduced. Conversely, should it be worse, it will need to be increased.  It is likely that the 
requirement of Part H of the Building Regulations may preclude the use of some infiltration 
techniques, due to the lack of space to locate such devices between or near structures. See 2.6 
below. 

 

Greenfield Runoff Rates 
 
Greenfield runoff rates have been estimated for the site using the Institute of Hydrology Report 124 
method, in accordance with the latest Environment Agency Guidance, as summarised below and 
are included within the appendices of this study: 

 

CATCHMENT AREA 1:1 AEP EVENT 1:30 AEP EVENT 1:100 AEP EVENT 

Total Site 0.060 Ha 0.1l/s 0.2 l/s 0.3 l/s 

 

Peak Existing Runoff Rates 
 
Peak existing runoff rates have been calculated using the Modified Rational Method and obtained 
from the Causeway Flow simulation model for the 1:1 AEP, 1:30 AEP and 1:100 AEP events 
respectively with a 20 % and 40 % climate change allowances included to the 1:100 AEP event.  

The following design inputs were adopted in accordance with guidance contained within the Flow 
Design software: 

 

� Storm Duration:    60 Minutes. 

� Volumetric Runoff Coefficient (Cv): 0.75 

� Routing Coefficient (Cr):   1.30 

 

Findings as summarised below and included within the appendices of this study: 

 



^hZ&�����E��&Kh>�t�d�Z��Z�/E�'��^dZ�d�'z�
/E�>h�/E'�&>KK��Z/^<��^^�^^D�Ed�

�

� �
�

��d�,D�Ed� �Z��� й�
/DW�ZD���>��

ϭ͗ϭ���W�
�s�Ed�

ϭ͗ϯϬ���W�
�s�Ed�

ϭ͗ϭϬϬ���W�
�s�Ed�

ϭ͗ϭϬϬ���W�н�
ϭ͘Ϯ����

ϭ͗ϭϬϬ���W�н�
ϭ͘ϰ����

dŽƚĂů�^ŝƚĞ� Ϭ͘ϬϲϬ,Ă� ϭϬϬ�й� ϳ͘ϰ�ůͬƐ� ϭϳ͘ϵ�ůͬƐ� Ϯϯ͘Ϯ�ůͬƐ� Ϯϳ͘ϵ�ůͬƐ� ϯϮ͘ϲ�ůͬƐ�

�

Ϯ͘ϲ͘� WƌŽƉŽƐĞĚ��ĞǀĞůŽƉŵĞŶƚ�
�

7KH�VFKHPH�DV�RXWOLQHG�RQ�WKH�SURSRVHG�OD\RXWV��VHH�DSSHQGLFHV��SURSRVHV�WKH�FRQVWUXFWLRQ�RI�D�
SDUW�������VWRUH\�EXLOGLQJ��SOXV�ORZHU�JURXQG��WR�SURYLGH����FR�OLYLQJ�XQLWV��VXL�JHQHULV��DQG�
DVVRFLDWHG�LQWHUQDO�DPHQLW\�VSDFH�DW�ORZHU�JURXQG�IORRU�OHYHO��ZLWK�QHZ�ORZHU�JURXQG�OHYHO�DPHQLW\�
VSDFH�WR�QHLJKERXULQJ�EXLOGLQJV��DQG�DORQJVLGH�H[WHUQDO�FRPPXQDO�VSDFH�DW�JURXQG�DQG�ORZHU�
JURXQG�

7KH�EDVHPHQW�WR�1R���D�KDV�µH[WHUQDO¶�DUHDV�WKDW�FRXOG�KRXVH�DQ�LQILOWUDWLRQ�VWUXFWXUH��SURYLGLQJ�D�
UHOD[DWLRQ�RI�WKH�%XLOGLQJ�5HJXODWLRQ�UHTXLUHPHQW�RI�µ1R�VRDNDZD\�ZLWKLQ����P�RI�D�VWUXFWXUH¶�LV�
JLYHQ��7KH�DUHDV�WR�WKH�UHPDLQLQJ�EDVHPHQWV�RI����DQG�����FXUUHQWO\�ODQG�EHQHDWK�H[LVWLQJ����DQG�
���DUH�WRR�VPDOO�WR�EH�RI�DQ\�EHQHILFLDO�6X'6�XVH��

7KH�URRI�FRXOG�KRXVH�D�µEOXH�URRI¶�FRQILJXUDWLRQ�WR�HQDEOH�KLJK�OHYHO�DWWHQXDWLRQ�DQG�WKXV�UHGXFH�
WKH�YROXPH�RI�VWRUDJH�UHTXLUHG�DW�ORZHU�OHYHO��,W�LV�SRVVLEOH�WKDW�GXULQJ�WKH�GHVLJQ�VWDJH�LW�EHFRPHV�
DSSDUHQW�WKDW�SXPSLQJ�EHQHDWK�WKH�ORZHU�OHYHO�LV�UHTXLUHG��

� �



SURFACE AND FOUL WATER DRAINAGE STRATEGY 
INCLUDING FLOOD RISK ASSESSMENT 

 

 

FSDFSDF 

 
 

 

 

 
SE

CT
IO

N
 3

 
AN

AL
YS

IS
 O

F 
N

AT
IO

N
AL

 A
N

D 
LO

CA
L 

PO
LI

CY
 

  



SURFACE AND FOUL WATER DRAINAGE STRATEGY 
INCLUDING FLOOD RISK ASSESSMENT 

 

 

FSDFSDF 

 
 

3. ANALYSIS OF NATIONAL AND LOCAL POLICY 

3.1. National Policy 
 

National Planning Policy Framework (NPPF) 

Communities and Local Government Document. (2021). The National Planning Policy Framework 
requires any Planning Application to demonstrate that the Proposed Development will be safe for the 
duration of LWV¶ design life, taking into account the vulnerability of its¶ users and without increasing 
flood risk elsewhere and reducing flood risk overall, where possible. 

 

Non-Statutory Technical Standards for Sustainable Drainage Systems 

Department for Environment, Food and Rural Affairs. (2015). Non-Statutory Technical Standards 
for Sustainable Drainage Systems state that the peak rate of discharge from a redevelopment 
during the 1:1 year and 1:100 year rainfall events should be as close as reasonably practical to the 
corresponding greenfield runoff rate, but should never exceed that of the pre-development state. 

The standards also recommend that, where reasonably practicable, the runoff volume generated 
from the 1:100 year, 6 hour rainfall event should be constrained to the corresponding greenfield 
runoff volume. 

 

Building Regulations Approved Document H 

Secretary of State. (2015). Building Regulations Approved Document H establishes a hierarchy for 
surface water disposal and encourages a SuDS approach. The hierarchy stipulates that surface 
water runoff which is not collected for re-use must be discharged in the following order of priority: 

 

1. Discharge to ground via infiltration; or, where not reasonably practicable; 

2. Discharge to a surface water body (i.e. river, watercourse or the like); or, where not 
reasonably practicable: 

3. Discharge to a surface water sewer, highway drain or other surface water drainage system; 
or, where not reasonably practicable: 

4. Discharge to a combined sewer. 

 

3.2. Local Policy 
 

Lead Local Flood Authority SUDS Policy Statement 

The London Borough of Richmond upon Thames, in their role as Lead Local Flood Authority 
(LLFA), stipulates the required standards for sustainable drainage systems for all major 
developments within their jurisdiction. 
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The London Borough of Richmond upon Thames, Local Development Framework, Design Guide 
and the Flood Risk Management Strategy outlines the following main policies, relevant to the 
development of the DS, as follows: 

� Developments will be expected to incorporate Sustainable Drainage Systems (SuDS) to 
reduce the risk of surface water flooding, both to the site in question and to the surrounding 
area; 

� Any proposed development must attempt to make use of and work within the constraints of the 
existing site topography where possible; 

� Any SuDS system must consider the effects of climate change and reduce the potential for 
environmental damage both on and off site; 

� Preference should be for the adoption of SuDS systems which enhance public realm, wherever 
possible; 

� Drainage Strategies must assess the hydrology of the site along with landform, geology, 
drainage and flood risk and incorporate this within the adopted SuDS proposal; and 

� Recommendations given within national policy (as outlined above) should be adhered to in full, 
unless demonstrated to be inappropriate. 

 

3.3. Assessing Flood Risk 
 

The Department for Environment, Food and Rural Affairs & Environment Agency (2017). Flood 
Risk Assessment for Planning Applications confirms that detailed flood risk assessment is required 
where the Application Site is: 

� Located in Flood Zone 2 or 3, including minor development and change of use; or 

� More than 1 hectare (Ha) in Flood Zone 1; or 

� Less than 1 Ha in Flood Zone 1, including change of use in a development type to a more 
vulnerable class, where the development could be affected by sources of flooding other than 
by rivers and the sea; or 

� In an area within Flood Zone 1 that has critical drainage problems as notified by the 
Environment Agency. 

 

7KH�*RYHUQPHQW¶V�RQOLQH�)ORRG�0DS�IRU�3ODQQLQJ�LQGLFDWHV�WKDW�WKH�3URSRVHG�'HYHORSPHQW�LV�
situated within Flood Zone 1. In accordance with Table 1 (Flood Zones) of the NPPF, this classifies 
the site of having a less than 1:1000 annual probability of river or sea flooding. See appendices. 

Table 2 (Flood Risk Vulnerability Classification) of the NPPF classifies the existing commercial 
yard DV�µLess 9XOQHUDEOH¶��ZLWK�a change in proposed use of the site and an introduction of a 
EDVHPHQW�WKLV�LV�FODVVHG�DV�µ0RUH�9XOQHUDEOH¶� 
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Table 3 (Flood Risk Vulnerability and Flood Zone Compatibility) of the NPPF states that More 
Vulnerable development is compatible within Flood Zone 1 and therefore the Sequential Test is 
considered to be satisfied and an Exception Test is not required here. 

Data as to recorded flood sources other than from a from rivers and the sea have been requested 
from the LLFA and Environment Agency for completeness. At the time of writing, we are yet to 
receive a formal response from either party. 

Finally, the site is within Flood Zone 1 and the total area for the Application Site has been 
determined as 0.061 hectares (610m²), both fall below the trigger criteria for a formal Flood Risk 
Assessment 

Therefore, on this basis provision of a full formal Flood Risk Assessment is not considered to be 
required for the Proposed Development and it is felt that flood risk does not represent a constraint 
to the development of the Site. 

 

3.4. Easements and Other Constraints 
 

Utilities records obtained for the site included within the Appendices of this study suggest the 
presence of several existing utilities on, or within the immediate vicinity, of the Application Site. All 
of these may benefit from easements and may therefore impact on the future development of the 
Application Site and DS, during the course of the ongoing design development. 

 

3.5. Below Ground Drainage Diversions and Other Constraints 
 

No diversions of publicly owned drainage infrastructure are known to be present at the Application 
Site at the time of writing. 

Similarly, no other notable constraints are envisaged apart from the size of the proposed footprint 
and the area available for SuDS structures 

 

3.6. Opportunities 
The redevelopment of the Application Site presents an opportunity to contribute to a reduction in 
flood risk by reducing the current rate of discharge to the public sewer network and whilst not 
decreasing the overall volume discharged, the reduced rate proposed will ease the immediate 
burden on the sewerage network during peak storm events.  

The incorporation of attenuation within the Proposed Development should seek to offer a reduction 
in peak runoff rates in accordance with both the national and local policies described above. 
Subsequently, a reduction in peak flow rates would result in a lower surface water flood risk 
downstream of the Proposed Development, with larger reductions providing a greater betterment. 

Surface water generated by the Application Site is believed to discharge un-treated directly to the 
public surface water network. Subsequently the management of surface water in accordance with 
the requirements of local policy and CIRIA. (2015). C753 ± The SuDS Manual would result in an 
increase in the quality of the surface water generated by the Application Site as a result of the 
Proposed Development.  
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4. FOUL WATER MANAGEMENT 

4.1. Existing Discharge Rates and Points of Connection 
Currently, the Application Site features an existing car wash facility and a lock up facility 

At the time of writing, the location of the existing point of connection to the public foul water sewer 
is unknown and it is intended that this will be investigated further as part of ongoing intrusive 
survey works. 

Estimated foul water volume has been determined as 4000 l/day in accordance with Butler & 
Davies. (2012). 2nd Ed. Urban Drainage, assuming the following: 

 

� Infiltration Factor:  1.10 

� Peak Flow Factor: 6 

� Per Capita Contribution: 200 l/person/day (or 4000 l/unit/day, whichever is the greater in 
accordance with recommendations within Design & Construction Guidance. 

 

We do not know what the level of peak foul water flows for the existing premises may have been, 
as it would have been dependent on the number of cars per day that were valeted, and the number 
of people formerly employed on site. 

 

4.2. Proposed Discharge Rates and Points of Connection 
The Proposed Development will provide a total of fourteen new co-living flats. A population of 1 
persons per unit has been assumed as part of this assessment. A schedule of accommodation has 
been provided which does not increase the foul flows from previously 

Using similar design assumptions, the estimated foul water volume has been determined as the 
equivalent of 39600 l/day, corresponding to a peak foul water flow of 0.46 l/s assuming a 24 hour 
µXVDJH¶� 

Where possible, existing foul water connections will be re-utilised for the Proposed Development 
and all foul water drainage will be designed and constructed in accordance with the Building 
Regulations Part H and/or Design and Construction Guidance. 

The proposed foul water drainage will require pumping to a shallow on-site termination chamber, 
prior to discharge via gravity to the public sewer. This will be smaller in size than the surface water 
systems submersible pump and separate to it.  Its discharge rate will be subject to the most 
efficient impeller/motor combination for the head with the maximum discharge rate limited to 2.0l/s 
unless the manufacturers are happy that their units can discharge at lower values without causing 
possible future maintenance issues. 

 

 

 



SURFACE AND FOUL WATER DRAINAGE STRATEGY 
INCLUDING FLOOD RISK ASSESSMENT 

 

 

FSDFSDF 

 
 

4.3. Analysis 
 

The Proposed Development will generate a nett increase in foul water volume and therefore 
demand to the public foul water sewer network. This can be offset by the controlled volume 
discharged by the surface water system 

Given however the relatively small nature of the increased flow assuming a conventional gravity 
discharge, it would be unlikely that the public sewer network would not have enough capacity to 
cater for the Proposed Development. However, this will be discussed with Thames Water at the 
time of S106 application. 

Confirmation as to the capacity of the combined sewer has not been sought from Thames Water at 
the time of writing.  However, it is recommended that a S106 application be made at an early 
design stage to clarify.  It should also be remembered that the increase in foul water waste is easily 
offset by the decrease in surface water discharge rate due to the flow control device restriction. 
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5. SURFACE WATER MANAGEMENT 

5.1. Proposed Drainage Catchments 
Owing to the relatively small area of the Application Site less than 1.0ha, it is proposed to utilise a 
single drainage catchment in the development of the surface water drainage design. 

 

5.2. SuDS Management Train 
In accordance with the discharge hierarchy identified in Section 3, surface water generated by the 
Proposed Development should be discharged to ground via infiltration, where practicable to do so. 

Infiltration / percolation testing in accordance with BRE Digest 367 could be undertaken at the 
application site as part of intrusive site investigation. This test comprises the formation of a trial pit 
to a depth of 1.00 m below ground level, squaring of the pit sides and subsequent rapid filling with 
potable water. The fall in water level from 75 % to 25 % effective fill depth is then timed to 
ascertain an infiltration rate in m/s. 

In the case of the Application Site, an infiltration method of disposal is unlikely to be accepted due 
to the current Building Regulation requirement that a minimum of 5.0m should be maintained 
between a soakaway and a structure. 

Similarly, the presence of a watercourse as a method of disposal is not available and therefore, the 
Public Combined Sewer to the South of the Application Site is believed the most likely receptive 
point into which surface water could be discharged. 

Subsequently it is proposed that the Application Site will dispose of surface water into this public 
system, re-utilising existing connections where possible or via new appropriately designed 
connections.  This is subject to seeking appropriate approvals from the sewerage undertaker. 

 

5.3. Catchment Contributing Areas 
A breakdown of the contributing areas for the proposed surface water drainage system, are as 
follows: 

 

CATCHMENT  OPEN SPACE DEVELOPABLE AREA  %IMPERMEABLE IMPERMEABLE / DESIGN AREA 

Total Site  0.010 Ha 0.051 Ha 83.0 % 0.050 Ha 

 

It should be noted that as the Application Site proposes no permeable surfaces owing to the 
constraints and subsequently no allowance for urban creep has been considered. However due to 
the London Clay the total area of 0.061Ha has been used in the calculations. 

 

5.4. Allowance for Climate Change 
Table 2 (Peak Rainfall Intensity Allowance in Small and Urban Catchments) of 
Environment Agency. (2019). Flood Risk Assessments: Climate Change Allowances 
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confirms the climate change allowance of 40% should be adopted for the Application 
Site, assuming a lifespan of 100 years for residential development as recommended 
within the NPPF. 

 

5.5. Allowable Discharge Rates 
In accordance with the national and local policies outlined within Section 3 the Proposed 
Development should seek to limit the peak flow rate to the greenfield runoff rates, wherever 
practicable. Where this cannot be achieved, a betterment rate may be considered acceptable. 

As has already been confirmed in Section 2, the greenfield runoff rate for the Application Site has 
been determined as 0.3 l/s for the 1:100 AEP event and it is not considered practicable to limit the 
discharge rate to such a low value in this instance. 

Environment Agency. (2013). Rainfall Runoff Management for Developments stipulates that a 
minimum discharge rate of 5.0 l/s should be adopted to mitigate risks associated with blockage of 
the flow control device, which could present an unacceptable increase in flood risk. 

It should however be noted that, commercially available flow control technologies have since been 
developed which can better this minimum value, with published minimum flow rates of 0.7 l/s being 
achievable using vortex-flow systems, for design head values as low as 0.4 m. 

Notwithstanding this, a clear balance must be struck between limiting discharge flows, maintaining 
practicality of construction, minimising ongoing maintenance requirements, and ensuring the 
scheme remains commercially viable. 

Owing to the constraints present at the Application Site due to its small plan area and likely space 
restrictions, it is considered prudent, from a design perspective, to ensure a constant discharge 
flow to minimize attenuation volume requirements and mitigate flood risk. 

This limits the choice of available flow control devices to that of a float operated system as other 
types (i.e. vortex systems, throttle pipes, orifice plates etc.) are reliant upon the generation of head 
pressure to develop the specified peak discharge rates. In simple terms, these systems require a 
larger volume of water behind the device to activate the peak discharge flows and hence require 
larger attenuation volumes. 

It is therefore proposed to limit the discharge from the Proposed Development to 5.0 l/s. 

Limiting the maximum discharge rate from the Proposed Development to this value would present 
a reduction in peak discharge rates for the key design events and an overall betterment of: 

 

� 84.7 % during the 1:100 AEP event, including the 40 % allowance for climate change. 

� 78.4 % during the 1:100 AEP event. 

� 72.0 % during the 1:30 AEP event. 
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5.6. Proposed SUDS Features 
 

Due to the constraints imposed on the Proposed Development, the incorporation of above-ground 
SuDS features offering complementary benefits is not considered feasible, save for the use of a 
communal water butt to store water for irrigation purposes. 

Similarly, owing to the limited area of proposed external works, it is not considered feasible to adopt 
permeable surfaces at the Proposed Development. It is likely that the during the design stage it will 
become apparent that some form of pumping will be necessary to lift the surface water to a higher 
level chamber to enable it to discharge to the public sewer via gravity. 

Options available are either;  

x to install a 2.1m dia concrete ring 4.4m deep beneath the basement to form the attenuation 
tank within the limited area of external works. The attenuation tank will also act as the wet 
well for a twin pump system the eventual design of which will take into consideration the 
head and the distance to the termination inspection chamber. It will discharge at a rate of 
no more than 5.0l/s or; 

x To provide the attenuation at roof level in the form of a Blue Roof and enabling the 
discharge to continue under gravity to the Public Sewer or/and; 

x By creating blue roofs, reduce the volume and therefore depth of any pumping station at 
below basement level, if a suitable arrangement for a direct outfall to the public sewer 
cannot be found. 

The required attenuation volume has been determined for a range of storm events in accordance 
with the requirements of the non-statutory standards for sustainable drainage systems.  See 
appendix D 

Estimated attenuation volumes have been calculated in two stages. Firstly, an anticipated range 
has been determined using the Quick Storage Estimate function of an Industry Standard design 
package, to inform further rigorous assessment.  Secondly, a preliminary model has then been 
developed using that package to determine a more refined attenuation estimate as summarised in 
the table below, with calculations given in the appendices. 

The preliminary model is based upon a single attenuation tank, with discharge from the structure 
limited to 5.0 l/s via a pump to the existing surface water sewer in Lower Mortlake Road. The rising 
main should discharge to a termination inspection chamber enabling a gravity to outfall to the 
sewer, as required by the Water Authority. 

Following a storage estimate exercise, a minimum volume of 12.5 m3 will be required in order to 
provide the maximum achievable betterment of 84.7% during the 1:100 AEP event plus a 40% 
allowance for climate change, as outlined above. However, during the extreme event 0.3m³ of 
flooding will occur, this is deemed acceptable. 

It should also be understood that the during the peak storm event the neighbourhood might be 
experiencing is unlikely to be at the same time as a pumps automated system reaches the start 
level within the pumping station, should such a system be fitted.  As such the peak flow in the 
receiving sewer may have already passed or not yet occurred. 
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As there is minimal change in impermeable area, there would be little increase in discharge 
volumes as a result of the 1:100 AEP 6-hour event and therefore this has not been considered 
further. 

 

STORM EVENT  CONTRIBUTING 
AREA 

MAXIMUM 
DISCHARGE 

ATTENUATION VOL 
(RANGE) 

ATTENUATION VOL 
(OPTIMISED) 

1:1 AEP 0.060 Ha 5.0 l/s 1.0 ʹ 3.0 m3 3.0m³ 

1:30 AEP 0.060 Ha 5.0 l/s 3.0 - 7.0 m3 7.0m³ 

1:100 AEP 0.060 Ha 5.0 l/s 7.0 ʹ 9.0 m3 9.0m3 

1:100 AEP + 20% 
CC 

0.060 Ha 5.0 l/s 9.0 ʹ 12.0 m3 12.0m3 

1:100 AEP + 40% 
CC 

0.060 Ha 5.0 l/s 12.0 ʹ 15.0 m3 15.0m3 

 

With the above in consideration, the Proposed Development would therefore contribute to a 
reduction in flood risk associated with the exceedance of the public surface water sewer network in 
the vicinity of the Application Site.  But it would provide a significant reduction in peak runoff rates 
and avoid an increase in the total runoff volume. 

 

5.7. Water Quality 
 

The Proposed Development would utilise existing connections to the public surface water sewers 
in the immediate vicinity of the site, wherever possible. 

As there is a significant change of use of the Proposed Development this would greatly reduce 
former pollutant loading and subsequently the vulnerability of the existing surface water sewer is 
considered to be high with likely hydrocarbon levels. 
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5.8. Ownership and Maintenance 
To ensure the long-term performance of the proposed DS, the on-site drainage system will be owned and maintained by the site operator or a 
maintenance company (MC) in accordance with the indicative schedule below: 

 

ELEMENT / DRAINAGE COMPONENT OWNERSHIP / 
ADOPTION 

MAINTENANCE REQUIREMENTS 

Pumping stations Site Operator / MC To be monitored electronically and be on a maintenance regime with a professional 
service team. 

Inspection and service annually. 

Rain Water Pipes Site Operator / MC Clearance of leaves / debris from guttering and hopper inlets. Rodding points provided 
to clear blockages via conventional rodding methods. 

Inspection annually and before / after extreme storm events. 

6RLO�9HQW�3LOHV���³6WXE�6WDFNV´ Site Operator / MC Rodding points to be provided to clear blockages via conventional rodding methods. 

Inspection annually. 

Gullies (Internal & External) Site Operator / MC To be monitored for silt build-up and cleaned as required. Where provided, ensure air 
traps are primed and sealed to prevent smells. 

Inspection quarterly. 

Surface Water Drainage Channels Site Operator / MC To be monitored and cleaned via jetting when any debris / silt reduces the cross-
sectional area by 25% or more. Inspection to include both the channel and silt trap / 
gulley outlets. 

Inspection annually and before / after extreme storm events. 
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Below Ground Pipework Generally Site Operator / MC To be inspected for reduction in cross-sectional area (i.e due to blockage, silt or debris 
build-up, root ingress etc) general condition of materials, pipe displacement and the 
like. 

Inspection annually and where appropriate before / after extreme storm events. 

Manholes / Inspection Chambers 
Generally 

Site Operator / MC To be inspected for debris and integrity of chambers and covers generally. 

Inspection annually and where appropriate before / after extreme storm events. 
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6. CONCLUSIONS 
� The scheme proposes the construction of a part 1/2/3 storey building (plus lower ground) to 

provide 14 co-living units, basements and associated internal amenity space at lower ground 
floor level, with new lower ground level amenity space to neighbouring buildings, and 
alongside external communal space at ground and lower ground. 

� It is assumed that both surface and foul water sewer currently generated by the Site is 
discharged to the combined public sewer network in Lower Mortlake Road. The number of 
connections is likely to be one of both foul and surface water. However, the location and 
condition of the existing connection to the public sewer is not at present known at the time of 
writing. 

� Due to the proximity of the foundations and adjacent structures, the incorporation of soakaways 
or other infiltration devices is not considered to be practical.  

� The peak greenfield runoff rate at the site has been determined as being well below the 
minimum practicable discharge rates for commercially available flow restriction devices. A 
discharge limit of 5.0 l/s has been adopted as the minimum.  To limit discharge to less than this 
value would result in an unacceptable increase in flood risk associated with surcharge of the 
limited area available for the wet well and the vast increase in volume needed to achieve 
Greenfield rates. Consequently, it is not considered practicable to limit discharge from the 
development to the greenfield runoff rate in accordance with SuDS Policy 14. 

� The discharge from the site post-development will be limited to a maximum rate of 5.0 l/s 
during all events up to and including the 1:100 AEP event including a 40% allowance for climate 
change. This would provide a significant betterment to the existing condition without introducing 
an additional source of flood risk. 

� To achieve the above limitations of discharge, a 10.0m3 of wet well attenuation will be provided 
under the proposed sunken garden, pumping to a termination inspection chamber prior to out 
falling, by gravity, to the Public sewerage system. 

� Alternately, and subject to the final design, a blue roof could be considered to attenuate at least 
part of the volume required enabling discharge by gravity reducing the size of wet well for a 
submersible pumping station or eliminating it. 

� A separate and smaller pumping station will be located under the bin store for the foul waste 
ensuring the minimum 24hr storage capacity. 

� The development proposals will increase the peak foul water flows from the site. However, 
given the relatively small flow rates in either instance, it would be unlikely that the public sewer 
network would not have sufficient capacity to cater for the Proposed Development. Clarification 
has not been sought from Thames Water at the time of writing. 

� The development proposals will contribute to a reduction in flood risk associated with the 
exceedance of the public surface water sewer network in the vicinity of the site by providing a 
significant reduction in both peak discharge rates and reducing volume during peak storm 
intensities. 

� The proposed Drainage Strategy has been prepared to be robust and to demonstrate that it is 
possible to drain the site in a sustainable manner in keeping with local policy requirements 
without increasing flood risk to or from the Proposed Development. It should be noted that this 



 
 

  
 

strategy presents one possible solution to demonstrate that the Proposed Development can be 
sustainably drained and should not be interpreted as the definitive solution. 
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0845 070 9148 
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15Bermondsey Street 
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Search address supplied 47a 
Lower Mortlake Road 
Richmond 
TW9 2LW 
 
 
 
 
 
 

 
 
Your reference 1899 - 47A Lower Mortlake Road 
 
Our reference ALS/ALS Standard/2019_4072169 
 
 
Search date  9 September 2019 
 
 
 
 
 
 
 

Keeping you up-to-date 
 
Notification of Price Changes 
 

From 1 September 2018 Thames Water Property Searches will be increasing the price of its Asset Location Search in 

line with RPI at 3.23%. 

 

For further details on the price increase please visit our website: www.thameswater-propertysearches.co.uk 

Please note that any orders received with a higher payment prior to the 1 September 2018 will be non-refundable. 
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Search address supplied: 47a, Lower Mortlake Road, Richmond, TW9 2LW 
 
Dear Sir / Madam 
 
An Asset Location Search is recommended when undertaking a site development.It is 
essential to obtain information on the size and location of clean water and sewerage assets 
to safeguard against expensive damage and allow cost-effective service design.  
 
The following records were searched in compiling this report: - the map of public sewers & 
the map of waterworks. Thames Water Utilities Ltd (TWUL) holds all of these. 
 
This searchprovides maps showing the position, size of Thames Water assets close to the 
proposed development and also manhole cover and invert levels, where available. 
 
Please note that none of the charges made for this report relate to the provision of Ordnance 
Survey mapping information. The replies contained in this letter are given following 
inspection of the public service records available to this company. No responsibility can be 
accepted for any error or omission in the replies. 
 
You should be aware that the information contained on these plans is current only on the day 
that the plans are issued. The plans should only be used for the duration of the work that is 
being carried out at the present time. Under no circumstances should this data be copied or 
transmitted to parties other than those for whom the current work is being carried out. 
 
Thames Water do update these service plans on a regular basis and failure to observe the 
above conditions could lead to damage arising to new or diverted services at a later date. 
 
 
Contact Us 
 
If you have any further queries regarding this enquiry please feel free to contact a member of 
the team on 0845 070 9148, or use the address below: 
 
Thames Water Utilities Ltd     
Property Searches         
PO Box 3189         
Slough 
SL1 4WW  
 
Email: searches@thameswater.co.uk 
Web: www.thameswater-propertysearches.co.uk 
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Waste Water Services 
 

Please provide a copy extract from the public sewer map. 
 
 
 
Enclosed is a map showing the approximate lines of our sewers. Our plans do not 
show sewer connections from individual properties or any sewers not owned by 
Thames Water unless specifically annotated otherwise. Records such as "private" 
pipework are in some cases available from the Building Control Department of the 
relevant Local Authority. 
 
Where the Local Authority does not hold such plans it might be advisable to consult the 
property deeds for the site or contact neighbouring landowners. 
 
This report relates only to sewerage apparatus of Thames Water Utilities Ltd, it does 
not disclose details of cables and or communications equipment that may be running 
through or around such apparatus. 
 
The sewer level information contained in this response represents all of the level data 
available in our existing records. Should you require any further Information, please 
refer to the relevant section within the 'Further Contacts' page found later in this 
document. 
           
 
For your guidance: 
• The Company is not generally responsible for rivers, watercourses, ponds, culverts 

or highway drains. If any of these are shown on the copy extract they are shown for 
information only. 

• Any private sewers or lateral drains which are indicated on the extract of the public 
sewer map as being subject to an agreement under Section 104 of the Water 
Industry Act 1991 are not an ‘as constructed’ record. It is recommended these 
details be checked with the developer. 

 
 
Clean Water Services 

 
Please provide a copy extract from the public water main map. 
 
 
 
Enclosed is a map showing the approximate positions of our water mains and 
associated apparatus. Please note that records are not kept of the positions of 
individual domestic supplies. 
 
For your information, there will be a pressure of at least 10m head at the outside stop 
valve. If you would like to know the static pressure, please contact our Customer 
Centre on 0800 316 9800. The Customer Centre can also arrange for a full flow and 
pressure test to be carried out for a fee. 
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For your guidance: 
• Assets other than vested water mains may be shown on the plan, for information 

only. 
• If an extract of the public water main record is enclosed, this will show known public 

water mains in the vicinity of the property. It should be possible to estimate the 
likely length and route of any private water supply pipe connecting the property to 
the public water network. 

 
 
                
 
Payment for this Search 
 
A charge will be added to your suppliers account. 
 



 

  
Thames Water Utilities Ltd, Property Searches, PO Box 3189, Slough SL1 4WW,  DX 151280 Slough 13 
T 0845 070 9148 E searches@thameswater.co.uk I www.thameswater-propertysearches.co.uk 
 

Page 5 of 13 

 

Further contacts: 
 
 

Waste Water queries 
 

Should you require verification of the invert levels of public sewers, by site 
measurement, you will need to approach the relevant Thames Water Area Network 
Office for permission to lift the appropriate covers. This permission will usually 
involve you completing a TWOSA form. For further information please contact our 
Customer Centre on Tel: 0845 920 0800. Alternatively, a survey can be arranged, 
for a fee, through our Customer Centre on the above number. 
 
If you have any questions regarding sewer connections, budget estimates, 
diversions, building over issues or any other questions regarding operational issues 
please direct them to our service desk. Which can be contacted by writing to: 
 
 

Developer Services (Waste Water) 
Thames Water 
Clearwater Court 
Vastern Road 
Reading 
RG1 8DB 
 
Tel:  0800 009 3921 
Email: developer.services@thameswater.co.uk 

 
 
 

Clean Water queries 
 
Should you require any advice concerning clean water operational issues or clean 
water connections, please contact: 
 

Developer Services (Clean Water) 
Thames Water 
Clearwater Court 
Vastern Road 
Reading 
RG1 8DB 

 
Tel:  0800 009 3921 
Email: developer.services@thameswater.co.uk 
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Asset Location Search Sewer Map - ALS/ALS Standard/2019_4072169  

The width of the displayed area is 200 m and the centre of the map is located at OS coordinates 518343,175416  
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 and established on site before any works are undertaken. 
 
Based on the Ordnance Survey Map with the Sanction of the controller of H.M. Stationery Office, License no. 100019345 Crown Copyright Reserved. 
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NB. Levels quoted in metres Ordnance Newlyn Datum. The value -9999.00 indicates that no survey information is available 
 

Manhole Reference Manhole Cover Level Manhole Invert Level 
44XV 
4408 
441B 
431C 
44XS 
44WZ 
44WX 
44WR 
34ZS 
35YV 
3406 
35YR 
34ZV 
3409 
35XR 
34ZQ 
34ZP 
44XT 
4508 
4501 
441F 
441E 
441J 
441K 
44XR 
441H 
3407 
331A 
3410 
331B 
 3401 
3306 
3305 
331F 
3408 
331E 
3411 
331D 
431D 
431G 
431M 
431E 
431L 
431J 
431H 
4413 
431K 
4403 
4414 
441G 
4415 
431I 
4416 
4314 
33ZW 
4309 
331H 
2402 
34YY 
241L 
 34YS 
2406 
241J 
241I 
34YP 
34YQ 
24YZ 
34XX 
24ZR 
24ZQ 
35YW 
3502 
3517 
3307 
2311 
23ZX 
2302 
2306 
24YV 
3412 
24YX 
24YR 
2401 
341C 
341B 
2407 
341D 
341A 
2405 
34WZ 
 241A 

n/a 
6.27 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
6.92 
n/a 
n/a 
6.88 
n/a 
n/a 
n/a 
n/a 
6.9 
6.92 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
6.62 
n/a 
6.64 
n/a 
 n/a 
6.61 
6.58 
n/a 
n/a 
n/a 
6.51 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
6.38 
n/a 
n/a 
6.42 
n/a 
6.34 
6.63 
6.22 
6.96 
n/a 
6.94 
n/a 
6.92 
n/a 
n/a 
 n/a 
6.98 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
6.75 
6.75 
6.55 
6.18 
n/a 
n/a 
6.15 
n/a 
6.48 
n/a 
n/a 
6.76 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
 n/a 

n/a 
2.34 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
4.36 
n/a 
n/a 
5.61 
n/a 
n/a 
n/a 
n/a 
5.24 
3.98 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
2.28 
n/a 
3.63 
n/a 
 -3.52 
3.21 
4.22 
n/a 
n/a 
n/a 
3.65 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
3.65 
n/a 
n/a 
3.35 
n/a 
3.35 
5.99 
4 
5.19 
n/a 
4.48 
n/a 
1.21 
n/a 
n/a 
 n/a 
3.63 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
1.4 
3.7 
3.15 
3.62 
n/a 
-3.45 
2.61 
n/a 
3.62 
n/a 
n/a 
.86 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
 n/a 
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Manhole Reference Manhole Cover Level Manhole Invert Level 
34YW 
34XQ 
34ZX 
34ZW 
24ZT 
24ZV 
241K 
331C 
2308 
2313 
23XW 
23YS 
3304 
23YP 
23XT 
3302 
3310 
2315 
2314 
2309 
2312 
3301 
3309 
3308 
2305 
          
 

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
6.57 
6.58 
n/a 
n/a 
6.5 
n/a 
n/a 
6.53 
n/a 
6.61 
6.51 
6.58 
6.62 
6.39 
6.4 
6.43 
6.88 
          

n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
4.78 
4.64 
n/a 
n/a 
4.16 
n/a 
n/a 
4.46 
n/a 
2.98 
4.37 
4.47 
3.06 
4.22 
3.09 
3.12 
2.37 
          
 

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 and established on site before any works are undertaken. 
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ALS Sewer Map Key

Foul: A sewer designed to convey waste water from domestic and
industrial sources to a treatment works.

Surface Water: A sewer designed to convey surface water (e.g. rain
water from roofs, yards and car parks) to rivers or watercourses.

Combined: A sewer designed to convey both waste water and surface
water from domestic and industrial sources to a treatment works.

Trunk Surface Water

Storm Relief

Vent Pipe

Proposed Thames Surface
Water Sewer

Gallery

Surface Water Rising
Main

Sludge Rising Main

Vacuum

Public Sewer Types (Operated & Maintained by Thames Water)

Notes:
1) All levels associated with the plans are to Ordnance Datum Newlyn.
2) All measurements on the plans are metric.
3) Arrows (on gravity fed sewers) or flecks (on rising mains) indicate direction of

flow.
4) Most private pipes are not shown on our plans, as in the past, this information has

not been recorded.
5) ‘na’ or ‘0’ on a manhole level indicates that data is unavailable.

Trunk Foul

Trunk Combined

Bio-solids (Sludge)

Proposed Thames Water
Foul Sewer

Foul Rising Main

Combined Rising Main

Proposed Thames Water
Rising Main

Sewer Fittings
A feature in a sewer that does not affect the flow in the pipe. Example: a vent
is a fitting as the function of a vent is to release excess gas.

Operational Controls
A feature in a sewer that changes or diverts the flow in the sewer. Example:
A hydrobrake limits the flow passing downstream.

Air Valve

Dam Chase

Fitting

Meter

Vent Column

Control Valve

Drop Pipe

Ancillary

Weir

End Items
End symbols appear at the start or end of a sewer pipe. Examples: an
Undefined End at the start of a sewer indicates that Thames Water has no
knowledge of the position of the sewer upstream of that symbol, Outfall on a
surface water sewer indicates that the pipe discharges into a stream or river.

Outfall

Undefined End

Inlet

Other Symbols
Symbols used on maps which do not fall under other general categories

Summit

Public/Private Pumping Station/

Invert Level

Change of characteristic indicator (C.O.C.I.)

Other Sewer Types (Not Operated or Maintained by Thames Water)

Areas

Lines denoting areas of underground surveys, etc.

Agreement

Chamber

Operational Site

Conduit Bridge

Foul Sewer

Combined Sewer

Culverted Watercourse

Surface Water Sewer

Gulley

Proposed

Abandoned Sewer

Tunnel

6) The text appearing alongside a sewer line indicates the internal diameter of
the pipe in milimetres. Text next to a manhole indicates the manhole
reference number and should not be taken as a measurement. If you are
unsure about any text or symbology present on the plan, please contact a
member of Property Insight on 0845 070 9148.

P P

M

W
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Asset Location Search Water Map - ALS/ALS Standard/2019_4072169  

The width of the displayed area is 200 m and the centre of the map is located at OS coordinates 518343, 175416. 
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 and established on site before any works are undertaken. 
 
Based on the Ordnance Survey Map with the Sanction of the controller of H.M. Stationery Office, License no. 100019345 Crown Copyright Reserved.
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ALS Water Map Key

PIPE DIAMETER DEPTH BELOW GROUND

Up to 300mm (12”) 900mm (3’)

300mm - 600mm (12” - 24”) 1100mm (3’ 8”)

600mm and bigger (24” plus) 1200mm (4’)

DistributionMain: The most common pipe shown on water maps.
With few exceptions, domestic connections are only made to
distribution mains.

Trunk Main: A main carrying water from a source of supply to a
treatmentplant or reservoir, or from one treatmentplant or reservoir
to another. Also a main transferring water in bulk to smaller water
mains used for supplying individual customers.

Supply Main: A supply main indicates that the water main is used
as a supply for a single property or group of properties.

Fire Main: Where a pipe is used as a fire supply, the word FIRE will
be displayed along the pipe.

Metered Pipe: A metered main indicates that the pipe in question
supplies water for a single property or group of properties and that
quantity of water passing through the pipe is metered even though
there may be no meter symbol shown.

Transmission Tunnel: A very large diameter water pipe. Most
tunnels are buried very deep underground. These pipes are not
expected to affect the structural integrity of buildingsshown on the
map provided.

ProposedMain: A main that is still in the planningstages or in the
process of being laid. More details of the proposed main and its
reference number are generally included near the main.

Water Pipes (Operated & Maintained by Thames Water)

Hydrants
Single Hydrant

Meters
Meter

Valves
General PurposeValve

Air Valve

End Items
ٞSymbol indicating what happens at the end of 

a water main.

Blank Flange

Capped End

Undefined End

Manifold

Customer Supply

Fire Supply

Emptying Pit

Operational Sites
Booster Station

Other

Other (Proposed)

Pumping Station

Service Reservoir

Shaft Inspection

TreatmentWorks

Unknown

Other Symbols

Other Water Pipes (Not Operated or Maintained by Thames Water)

Data Logger

Other Water Company Main: Occasionally other water company
water pipes may overlap the border of our clean water coverage
area. These mains are denoted in purple and in most cases have
the owner of the pipe displayed along them.

Private Main: Indiates that the water main in question is not owned
by Thames Water. These mains normally have text associated with
them indicating the diameter and owner of the pipe.

3” SUPPLY

3” FIRE

3” METERED

L

C
F

4”

16”

Water Tower

?

Pressure ControlValve

CustomerValve
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All sales are made in accordance with Thames Water Utilities Limited (TWUL) standard terms and conditions 
unless previously agreed in writing. 
 

1. All goods remain in the property of Thames Water Utilities Ltd until full payment is received. 
2. Provision of service will be in accordance with all legal requirements and published TWUL policies. 
3. All invoices are strictly due for payment 14 days from due date of the invoice.  Any other terms must 

be accepted/agreed in writing prior to provision of goods or service, or will be held to be invalid. 
4. Thames Water does not accept post-dated cheques-any cheques received will be processed for 

payment on date of receipt. 
5. In case of dispute TWUL`s terms and conditions shall apply. 
6. Penalty interest may be invoked by TWUL in the event of unjustifiable payment delay.  Interest 

charges will be in line with UK Statute Law ‘The Late Payment of Commercial Debts (Interest) Act 
1998’. 

7. Interest will be charged in line with current Court Interest Charges, if legal action is taken. 
8. A charge may be made at the discretion of the company for increased administration costs. 

 
A copy of Thames Water’s standard terms and conditions are available from the Commercial Billing Team 
(cashoperations@thameswater.co.uk). 
 
We publish several Codes of Practice including a guaranteed standards scheme.  You can obtain copies of 
these leaflets by calling us on 0800 316 9800 
 
If you are unhappy with our service you can speak to your original goods or customer service provider.  If you 
are not satisfied with the response, your complaint will be reviewed by the Customer Services Director.  You 
can write to her at: Thames Water Utilities Ltd. PO Box 492, Swindon, SN38 8TU. 
 
If the Goods or Services covered by this invoice falls under the regulation of the 1991 Water Industry Act, and 
you remain dissatisfied you can refer your complaint to Consumer Council for Water on 0121 345 1000 or 
write to them at Consumer Council for Water, 1st Floor, Victoria Square House, Victoria Square, Birmingham, 
B2 4AJ. 
 

Ways to pay your bill 
 

Credit Card 
 
Call 0845 070 9148 
quoting your invoice 
number starting CBA or 
ADS / OSS 

BACS Payment
 
Account number 
90478703 
Sort code 60-00-01  
A remittance advice must 
be sent to:  
Thames Water Utilities 
Ltd., PO Box 3189, 
Slough SL1 4WW.  
or email 
ps.billing@thameswater.
co.uk 

Telephone Banking
 
By calling your bank and 
quoting: 
Account number 
90478703 
Sort code 60-00-01 
and your invoice number 

Cheque 
 
Made payable to ‘Thames 
Water Utilities Ltd’  
Write your Thames Water 
account number on the 
back. 
Send to:  
Thames Water Utilities 
Ltd., PO Box 3189, 
Slough SL1 4WW 
or by DX to 151280 
Slough 13 

 
Thames Water Utilities Ltd Registered in England & Wales No. 2366661 Registered Office Clearwater Court, Vastern Rd, Reading, Berks, RG1 8DB. 
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Search Code 
 
IMPORTANT CONSUMER PROTECTION INFORMATION 
 
This search has been produced by Thames Water Property Searches, Clearwater Court, Vastern Road, 
Reading RG1 8DB, which is registered with the Property Codes Compliance Board (PCCB) as a subscriber to 
the Search Code. The PCCB independently monitors how registered search firms maintain compliance with 
the Code. 
 
The Search Code: 

• provides protection for homebuyers, sellers, estate agents, conveyancers and mortgage lenders who 
rely on the information included in property search reports undertaken by subscribers on residential 
and commercial property within the United Kingdom 

• sets out minimum standards which firms compiling and selling search reports have to meet 
• promotes the best practise and quality standards within the industry for the benefit of consumers and 

property professionals 
• enables consumers and property professionals to have confidence in firms which subscribe to the 

code, their products and services. 
 
By giving you this information, the search firm is confirming that they keep to the principles of the Code. This 
provides important protection for you. 
 
The Code’s core principles 
Firms which subscribe to the Search Code will: 

• display the Search Code logo prominently on their search reports 
• act with integrity and carry out work with due skill, care and diligence 
• at all times maintain adequate and appropriate insurance to protect consumers 
• conduct business in an honest, fair and professional manner 
• handle complaints speedily and fairly 
• ensure that products and services comply with industry registration rules and standards and relevant 

laws 
• monitor their compliance with the Code 

 
Complaints 
If you have a query or complaint about your search, you should raise it directly with the search firm, and if 
appropriate ask for any complaint to be considered under their formal internal complaints procedure. If you 
remain dissatisfied with the firm’s final response, after your complaint has been formally considered, or if the 
firm has exceeded the response timescales, you may refer your complaint for consideration under The 
Property Ombudsman scheme (TPOs). The Ombudsman can award compensation of up to £5,000 to you if 
the Ombudsman finds that you have suffered actual loss and/or aggravation, distress or inconvenience as a 
result of your search provider failing to keep to the code. 
 
Please note that all queries or complaints regarding your search should be directed to your search 
provider in the first instance, not to TPOs or to the PCCB. 
 
TPOs Contact Details 
The Property Ombudsman scheme 
Milford House  
43-55 Milford Street 
Salisbury 
Wiltshire SP1 2BP 
Tel: 01722 333306 
Fax: 01722 332296 
Web site: www.tpos.co.uk 
Email: admin@tpos.co.uk 
 
You can get more information about the PCCB from www.propertycodes.org.uk 
 
PLEASE ASK YOUR SEARCH PROVIDER IF YOU WOULD LIKE A COPY OF THE SEARCH CODE 
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DŝŶŝŵƵŵ�sĞůŽĐŝƚǇ�;ŵͬƐͿ
�ŽŶŶĞĐƟŽŶ�dǇƉĞ

DŝŶŝŵƵŵ��ĂĐŬĚƌŽƉ�,ĞŝŐŚƚ�;ŵͿ
WƌĞĨĞƌƌĞĚ��ŽǀĞƌ��ĞƉƚŚ�;ŵͿ

/ŶĐůƵĚĞ�/ŶƚĞƌŵĞĚŝĂƚĞ�'ƌŽƵŶĚ
�ŶĨŽƌĐĞ�ďĞƐƚ�ƉƌĂĐƟĐĞ�ĚĞƐŝŐŶ�ƌƵůĞƐ

ϯϬ͘ϬϬ
ϱϬ͘Ϭ
ϭ͘ϬϬ
>ĞǀĞů�^ŽĸƚƐ
Ϭ͘ϮϬϬ
ϭ͘ϮϬϬ
Ĳ
Ĳ

EŽĚĞƐ

EĂŵĞ �ƌĞĂ
;ŚĂͿ

d�ŽĨ��
;ŵŝŶƐͿ

�ŽǀĞƌ
>ĞǀĞů
;ŵͿ

�ŝĂŵĞƚĞƌ
;ŵŵͿ

tŝĚƚŚ
;ŵŵͿ

�ĂƐƟŶŐ
;ŵͿ

EŽƌƚŚŝŶŐ
;ŵͿ

�ĞƉƚŚ
;ŵͿ

ŝĐϭ
ŝĐϮ
^ĞǁĞƌ
�ĞƉƚŚͬ�ƌĞĂ�ϭ

Ϭ͘ϬϰϬ
Ϭ͘ϬϮϬ

Ϯ͘ϬϬ
Ϯ͘ϬϬ

ϭϲ͘ϭϲϬ
ϭϲ͘ϬϬϬ
ϭϱ͘ϲϮϬ

ϲϬϬ
ϭϮϬϬ

ϰϰϬ ϱϲϴϴϲϵ͘ϮϳϮ
ϱϲϴϴϳϳ͘ϰϮϴ
ϱϲϴϴϴϬ͘ϬϬϯ
ϱϲϴϴϳϳ͘ϯϰϱ

ϭϴϮϯϳϵ͘ϰϲϬ
ϭϴϮϯϲϯ͘ϲϲϮ
ϭϴϮϯϱϴ͘ϰϭϴ
ϭϴϮϯϲϯ͘ϵϵϯ

Ϭ͘ϱϲϬ
Ϭ͘ϱϱϬ
ϭ͘ϮϳϬ

>ŝŶŬƐ�;/ŶƉƵƚͿ

EĂŵĞ h^
EŽĚĞ

�^
EŽĚĞ

>ĞŶŐƚŚ
;ŵͿ

ŬƐ�;ŵŵͿ�ͬ
Ŷ

h^�/>
;ŵͿ

�^�/>
;ŵͿ

&Ăůů
;ŵͿ

^ůŽƉĞ
;ϭ͗yͿ

�ŝĂ
;ŵŵͿ

d�ŽĨ��
;ŵŝŶƐͿ

ZĂŝŶ
;ŵŵͬŚƌͿ

ϭ͘ϬϬϬ
ϭ͘ϬϬϭ

ŝĐϭ
ŝĐϮ

ŝĐϮ
^ĞǁĞƌ

ϭϳ͘ϳϳϵ
ϱ͘ϴϰϮ

Ϭ͘ϲϬϬ
Ϭ͘ϲϬϬ

ϭϱ͘ϲϬϬ
ϭϱ͘ϰϱϬ

ϭϱ͘ϰϱϬ
ϭϰ͘ϯϱϬ

Ϭ͘ϭϱϬ
ϭ͘ϭϬϬ

ϭϭϴ͘ϱ
ϱ͘ϯ

ϭϱϬ
ϭϱϬ

Ϯ͘ϯϮ
Ϯ͘ϯϰ

ϱϬ͘Ϭ
ϱϬ͘Ϭ

^ŝŵƵůĂƟŽŶ�^ĞƫŶŐƐ

ZĂŝŶĨĂůů�DĞƚŚŽĚŽůŽŐǇ
&^Z�ZĞŐŝŽŶ

DϱͲϲϬ�;ŵŵͿ
ZĂƟŽͲZ

^ƵŵŵĞƌ��s
tŝŶƚĞƌ��s

�ŶĂůǇƐŝƐ�^ƉĞĞĚ
^ŬŝƉ�^ƚĞĂĚǇ�^ƚĂƚĞ

&^Z
�ŶŐůĂŶĚ�ĂŶĚ�tĂůĞƐ
ϮϬ͘ϬϬϬ
Ϭ͘ϰϬϬ
Ϭ͘ϳϱϬ
Ϭ͘ϴϰϬ
EŽƌŵĂů
ǆ

�ƌĂŝŶ��ŽǁŶ�dŝŵĞ�;ŵŝŶƐͿ
�ĚĚŝƟŽŶĂů�^ƚŽƌĂŐĞ�;ŵϹͬ ŚĂͿ

�ŚĞĐŬ��ŝƐĐŚĂƌŐĞ�ZĂƚĞ;ƐͿ
ϭ�ǇĞĂƌ�;ůͬƐͿ

ϯϬ�ǇĞĂƌ�;ůͬƐͿ
ϭϬϬ�ǇĞĂƌ�;ůͬƐͿ

�ŚĞĐŬ��ŝƐĐŚĂƌŐĞ�sŽůƵŵĞ
ϭϬϬ�ǇĞĂƌ�нϰϬй�ϯϲϬ�ŵŝŶƵƚĞ�;ŵϹͿ

ϮϰϬ
ϮϬ͘Ϭ
Ĳ
Ϭ͘ϭ
Ϭ͘Ϯ
Ϭ͘ϯ
Ĳ
ϳ

^ƚŽƌŵ��ƵƌĂƟŽŶƐ
ϭϱ ϯϬ ϲϬ ϭϮϬ ϭϴϬ ϮϰϬ ϯϲϬ ϰϴϬ ϲϬϬ ϳϮϬ ϵϲϬ ϭϰϰϬ

ZĞƚƵƌŶ�WĞƌŝŽĚ
;ǇĞĂƌƐͿ

�ůŝŵĂƚĞ��ŚĂŶŐĞ
;���йͿ

�ĚĚŝƟŽŶĂů��ƌĞĂ
;��йͿ

�ĚĚŝƟŽŶĂů�&ůŽǁ
;Y�йͿ

ϭ
ϯϬ

ϭϬϬ
ϭϬϬ
ϭϬϬ

Ϭ
Ϭ
Ϭ

ϮϬ
ϰϬ

Ϭ
Ϭ
Ϭ
Ϭ
Ϭ

Ϭ
Ϭ
Ϭ
Ϭ
Ϭ

WƌĞͲĚĞǀĞůŽƉŵĞŶƚ��ŝƐĐŚĂƌŐĞ�ZĂƚĞ

^ŝƚĞ�DĂŬĞƵƉ
'ƌĞĞŶĮĞůĚ�DĞƚŚŽĚ

WŽƐŝƟǀĞůǇ��ƌĂŝŶĞĚ��ƌĞĂ�;ŚĂͿ
^��Z�;ŵŵͿ
^Žŝů�/ŶĚĞǆ

'ƌĞĞŶĮĞůĚ
/,ϭϮϰ
Ϭ͘ϬϲϬ
ϱϵϵ
Ϯ

^WZ
ZĞŐŝŽŶ

'ƌŽǁƚŚ�&ĂĐƚŽƌ�ϭ�ǇĞĂƌ
'ƌŽǁƚŚ�&ĂĐƚŽƌ�ϯϬ�ǇĞĂƌ

'ƌŽǁƚŚ�&ĂĐƚŽƌ�ϭϬϬ�ǇĞĂƌ

Ϭ͘ϯϬ
ϲ
Ϭ͘ϴϱ
Ϯ͘ϰϬ
ϯ͘ϭϵ



,Ƶůů�ZĂŝƐĞƌ�>ƚĚ
�ĂŐŵĂƌ�,ŽƵƐĞ
�ŽǁĞƐ
WKϯϭ�ϳ�:

&ŝůĞ͗��ǆŝƐƟŶŐͲϬ͘ϬϲŚĂ͘ƉĨĚ
EĞƚǁŽƌŬ͗�^ƚŽƌŵ�EĞƚǁŽƌŬ
:ŽŶ��ƵƌŐĞƐƐ
ϮϱͬϬϭͬϮϬϮϮ

WĂŐĞ�Ϯ
>ŽǁĞƌ�DŽƌƚůĂŬĞ�ZŽĂĚ
ZŝĐŚŵŽŶĚ
�ǆŝƐƟŶŐ��ŽŶĚŝƟŽŶ

&ůŽǁн�ǀϭϬ͘ϯ��ŽƉǇƌŝŐŚƚ�Ξ�ϭϵϴϴͲϮϬϮϮ��ĂƵƐĞǁĂǇ�dĞĐŚŶŽůŽŐŝĞƐ�>ƚĚ

WƌĞͲĚĞǀĞůŽƉŵĞŶƚ��ŝƐĐŚĂƌŐĞ�ZĂƚĞ

�ĞƩĞƌŵĞŶƚ�;йͿ
Y�Ăƌ

Y�ϭ�ǇĞĂƌ�;ůͬƐͿ

Ϭ
Ϭ͘ϭ
Ϭ͘ϭ

Y�ϯϬ�ǇĞĂƌ�;ůͬƐͿ
Y�ϭϬϬ�ǇĞĂƌ�;ůͬƐͿ

Ϭ͘Ϯ
Ϭ͘ϯ

WƌĞͲĚĞǀĞůŽƉŵĞŶƚ��ŝƐĐŚĂƌŐĞ�sŽůƵŵĞ

^ŝƚĞ�DĂŬĞƵƉ
'ƌĞĞŶĮĞůĚ�DĞƚŚŽĚ

WŽƐŝƟǀĞůǇ��ƌĂŝŶĞĚ��ƌĞĂ�;ŚĂͿ
^Žŝů�/ŶĚĞǆ

^WZ
�t/

'ƌĞĞŶĮĞůĚ
&^Zͬ&�,
Ϭ͘ϬϲϬ
Ϯ
Ϭ͘ϯϬ
ϵϬ͘ϮϮϮ

ZĞƚƵƌŶ�WĞƌŝŽĚ�;ǇĞĂƌƐͿ
�ůŝŵĂƚĞ��ŚĂŶŐĞ�;йͿ

^ƚŽƌŵ��ƵƌĂƟŽŶ�;ŵŝŶƐͿ
�ĞƩĞƌŵĞŶƚ�;йͿ

WZ
ZƵŶŽī�sŽůƵŵĞ�;ŵϹͿ

ϭϬϬ
ϰϬ
ϯϲϬ
Ϭ
Ϭ͘ϮϴϬ
ϭϱ

�ƉƉƌŽǀĂů�^ĞƫŶŐƐ

EŽĚĞ�^ŝǌĞ
EŽĚĞ�>ŽƐƐĞƐ

>ŝŶŬ�^ŝǌĞ
DŝŶŝŵƵŵ��ŝĂŵĞƚĞƌ�;ŵŵͿ

>ŝŶŬ�>ĞŶŐƚŚ
DĂǆŝŵƵŵ�>ĞŶŐƚŚ�;ŵͿ

�ŽŽƌĚŝŶĂƚĞƐ
�ĐĐƵƌĂĐǇ�;ŵͿ

�ƌŽƐƐŝŶŐƐ
�ŽǀĞƌ��ĞƉƚŚ

DŝŶŝŵƵŵ��ŽǀĞƌ��ĞƉƚŚ�;ŵͿ
DĂǆŝŵƵŵ��ŽǀĞƌ��ĞƉƚŚ�;ŵͿ

�ĂĐŬĚƌŽƉƐ
DŝŶŝŵƵŵ��ĂĐŬĚƌŽƉ�,ĞŝŐŚƚ�;ŵͿ
DĂǆŝŵƵŵ��ĂĐŬĚƌŽƉ�,ĞŝŐŚƚ�;ŵͿ

&Ƶůů��ŽƌĞ�sĞůŽĐŝƚǇ

Ĳ
Ĳ
Ĳ
ϭϱϬ
Ĳ
ϭϬϬ͘ϬϬϬ
Ĳ
ϭ͘ϬϬϬ
Ĳ
Ĳ

ϯ͘ϬϬϬ
Ĳ

ϭ͘ϱϬϬ
Ĳ

DŝŶŝŵƵŵ�&Ƶůů��ŽƌĞ�sĞůŽĐŝƚǇ�;ŵͬƐͿ
DĂǆŝŵƵŵ�&Ƶůů��ŽƌĞ�sĞůŽĐŝƚǇ�;ŵͬƐͿ

WƌŽƉŽƌƟŽŶĂů�sĞůŽĐŝƚǇ
ZĞƚƵƌŶ�WĞƌŝŽĚ�;ǇĞĂƌƐͿ

DŝŶŝŵƵŵ�WƌŽƉŽƌƟŽŶĂů�sĞůŽĐŝƚǇ�;ŵͬƐͿ
DĂǆŝŵƵŵ�WƌŽƉŽƌƟŽŶĂů�sĞůŽĐŝƚǇ�;ŵͬƐͿ

^ƵƌĐŚĂƌŐĞĚ��ĞƉƚŚ
ZĞƚƵƌŶ�WĞƌŝŽĚ�;ǇĞĂƌƐͿ

DĂǆŝŵƵŵ�^ƵƌĐŚĂƌŐĞĚ��ĞƉƚŚ�;ŵͿ
&ůŽŽĚŝŶŐ

ZĞƚƵƌŶ�WĞƌŝŽĚ�;ǇĞĂƌƐͿ
dŝŵĞ�ƚŽ�,ĂůĨ��ŵƉƚǇ

�ŝƐĐŚĂƌŐĞ�ZĂƚĞƐ
�ŝƐĐŚĂƌŐĞ�sŽůƵŵĞ

ϭϬϬ�ǇĞĂƌ�ϯϲϬ�ŵŝŶƵƚĞ�;ŵϹͿ

ϯ͘ϬϬϬ
Ĳ

Ϭ͘ϳϱϬ
ϯ͘ϬϬϬ
Ĳ

Ϭ͘ϭϬϬ
Ĳ
ϯϬ
ǆ
Ĳ
Ĳ



,Ƶůů�ZĂŝƐĞƌ�>ƚĚ
�ĂŐŵĂƌ�,ŽƵƐĞ
�ŽǁĞƐ
WKϯϭ�ϳ�:

&ŝůĞ͗��ǆŝƐƟŶŐͲϬ͘ϬϲŚĂ͘ƉĨĚ
EĞƚǁŽƌŬ͗�^ƚŽƌŵ�EĞƚǁŽƌŬ
:ŽŶ��ƵƌŐĞƐƐ
ϮϱͬϬϭͬϮϬϮϮ

WĂŐĞ�ϯ
>ŽǁĞƌ�DŽƌƚůĂŬĞ�ZŽĂĚ
ZŝĐŚŵŽŶĚ
�ǆŝƐƟŶŐ��ŽŶĚŝƟŽŶ

&ůŽǁн�ǀϭϬ͘ϯ��ŽƉǇƌŝŐŚƚ�Ξ�ϭϵϴϴͲϮϬϮϮ��ĂƵƐĞǁĂǇ�dĞĐŚŶŽůŽŐŝĞƐ�>ƚĚ

ZĞƐƵůƚƐ�ĨŽƌ�ϭ�ǇĞĂƌ��ƌŝƟĐĂů�^ƚŽƌŵ��ƵƌĂƟŽŶ͘��>ŽǁĞƐƚ�ŵĂƐƐ�ďĂůĂŶĐĞ͗�ϭϬϬ͘ϬϬй

EŽĚĞ��ǀĞŶƚ h^
EŽĚĞ

WĞĂŬ
;ŵŝŶƐͿ

>ĞǀĞů
;ŵͿ

�ĞƉƚŚ
;ŵͿ

/ŶŇŽǁ
;ůͬƐͿ

EŽĚĞ
sŽů�;ŵϹͿ

&ůŽŽĚ
;ŵϹͿ

^ƚĂƚƵƐ

>ŝŶŬ��ǀĞŶƚ
;hƉƐƚƌĞĂŵ��ĞƉƚŚͿ

h^
EŽĚĞ

>ŝŶŬ �^
EŽĚĞ

KƵƞůŽǁ
;ůͬƐͿ

sĞůŽĐŝƚǇ
;ŵͬƐͿ

&ůŽǁͬ�ĂƉ >ŝŶŬ
sŽů�;ŵϹͿ

�ŝƐĐŚĂƌŐĞ
sŽů�;ŵϹͿ

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ ŝĐϭ ϵ ϭϱ͘ϲϳϴ Ϭ͘Ϭϳϴ ϳ͘ϱ Ϭ͘ϭϯϭϴ Ϭ͘ϬϬϬϬ K<

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ ŝĐϭ ϭ͘ϬϬϬ ŝĐϮ ϳ͘ϱ ϭ͘ϭϲϳ Ϭ͘ϰϲϬ Ϭ͘ϭϭϱϲ

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ ŝĐϮ ϵ ϭϱ͘ϰϵϬ Ϭ͘ϬϰϬ ϭϭ͘ϯ Ϭ͘Ϭϳϰϱ Ϭ͘ϬϬϬϬ K<

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ ŝĐϮ ϭ͘ϬϬϭ ^ĞǁĞƌ ϭϭ͘ϯ ϯ͘Ϭϳϯ Ϭ͘ϭϰϱ Ϭ͘ϬϮϭϱ ϯ͘ϱ

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ ^ĞǁĞƌ ϵ ϭϰ͘ϯϴϵ Ϭ͘Ϭϯϵ ϭϭ͘ϯ Ϭ͘ϬϬϬϬ Ϭ͘ϬϬϬϬ K<
�ĞƉƚŚͬ�ƌĞĂ�ϭ



,Ƶůů�ZĂŝƐĞƌ�>ƚĚ
�ĂŐŵĂƌ�,ŽƵƐĞ
�ŽǁĞƐ
WKϯϭ�ϳ�:

&ŝůĞ͗��ǆŝƐƟŶŐͲϬ͘ϬϲŚĂ͘ƉĨĚ
EĞƚǁŽƌŬ͗�^ƚŽƌŵ�EĞƚǁŽƌŬ
:ŽŶ��ƵƌŐĞƐƐ
ϮϱͬϬϭͬϮϬϮϮ

WĂŐĞ�ϰ
>ŽǁĞƌ�DŽƌƚůĂŬĞ�ZŽĂĚ
ZŝĐŚŵŽŶĚ
�ǆŝƐƟŶŐ��ŽŶĚŝƟŽŶ

&ůŽǁн�ǀϭϬ͘ϯ��ŽƉǇƌŝŐŚƚ�Ξ�ϭϵϴϴͲϮϬϮϮ��ĂƵƐĞǁĂǇ�dĞĐŚŶŽůŽŐŝĞƐ�>ƚĚ

ZĞƐƵůƚƐ�ĨŽƌ�ϯϬ�ǇĞĂƌ��ƌŝƟĐĂů�^ƚŽƌŵ��ƵƌĂƟŽŶ͘��>ŽǁĞƐƚ�ŵĂƐƐ�ďĂůĂŶĐĞ͗�ϭϬϬ͘ϬϬй

EŽĚĞ��ǀĞŶƚ h^
EŽĚĞ

WĞĂŬ
;ŵŝŶƐͿ

>ĞǀĞů
;ŵͿ

�ĞƉƚŚ
;ŵͿ

/ŶŇŽǁ
;ůͬƐͿ

EŽĚĞ
sŽů�;ŵϹͿ

&ůŽŽĚ
;ŵϹͿ

^ƚĂƚƵƐ

>ŝŶŬ��ǀĞŶƚ
;hƉƐƚƌĞĂŵ��ĞƉƚŚͿ

h^
EŽĚĞ

>ŝŶŬ �^
EŽĚĞ

KƵƞůŽǁ
;ůͬƐͿ

sĞůŽĐŝƚǇ
;ŵͬƐͿ

&ůŽǁͬ�ĂƉ >ŝŶŬ
sŽů�;ŵϹͿ

�ŝƐĐŚĂƌŐĞ
sŽů�;ŵϹͿ

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ ŝĐϭ ϵ ϭϱ͘ϳϳϲ Ϭ͘ϭϳϲ ϭϴ͘ϰ Ϭ͘ϮϵϳϮ Ϭ͘ϬϬϬϬ ^hZ�,�Z'��

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ ŝĐϭ ϭ͘ϬϬϬ ŝĐϮ ϭϳ͘ϭ ϭ͘ϰϮϭ ϭ͘Ϭϱϯ Ϭ͘Ϯϭϵϵ

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ ŝĐϮ ϵ ϭϱ͘ϱϭϰ Ϭ͘Ϭϲϰ Ϯϲ͘ϯ Ϭ͘ϭϭϴϱ Ϭ͘ϬϬϬϬ K<

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ ŝĐϮ ϭ͘ϬϬϭ ^ĞǁĞƌ Ϯϲ͘Ϯ ϯ͘ϴϯϱ Ϭ͘ϯϯϳ Ϭ͘ϬϰϬϬ ϴ͘ϲ

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ ^ĞǁĞƌ ϵ ϭϰ͘ϰϭϬ Ϭ͘ϬϲϬ Ϯϲ͘Ϯ Ϭ͘ϬϬϬϬ Ϭ͘ϬϬϬϬ K<
�ĞƉƚŚͬ�ƌĞĂ�ϭ



,Ƶůů�ZĂŝƐĞƌ�>ƚĚ
�ĂŐŵĂƌ�,ŽƵƐĞ
�ŽǁĞƐ
WKϯϭ�ϳ�:

&ŝůĞ͗��ǆŝƐƟŶŐͲϬ͘ϬϲŚĂ͘ƉĨĚ
EĞƚǁŽƌŬ͗�^ƚŽƌŵ�EĞƚǁŽƌŬ
:ŽŶ��ƵƌŐĞƐƐ
ϮϱͬϬϭͬϮϬϮϮ

WĂŐĞ�ϱ
>ŽǁĞƌ�DŽƌƚůĂŬĞ�ZŽĂĚ
ZŝĐŚŵŽŶĚ
�ǆŝƐƟŶŐ��ŽŶĚŝƟŽŶ

&ůŽǁн�ǀϭϬ͘ϯ��ŽƉǇƌŝŐŚƚ�Ξ�ϭϵϴϴͲϮϬϮϮ��ĂƵƐĞǁĂǇ�dĞĐŚŶŽůŽŐŝĞƐ�>ƚĚ

ZĞƐƵůƚƐ�ĨŽƌ�ϭϬϬ�ǇĞĂƌ��ƌŝƟĐĂů�^ƚŽƌŵ��ƵƌĂƟŽŶ͘��>ŽǁĞƐƚ�ŵĂƐƐ�ďĂůĂŶĐĞ͗�ϭϬϬ͘ϬϬй

EŽĚĞ��ǀĞŶƚ h^
EŽĚĞ

WĞĂŬ
;ŵŝŶƐͿ

>ĞǀĞů
;ŵͿ

�ĞƉƚŚ
;ŵͿ

/ŶŇŽǁ
;ůͬƐͿ

EŽĚĞ
sŽů�;ŵϹͿ

&ůŽŽĚ
;ŵϹͿ

^ƚĂƚƵƐ

>ŝŶŬ��ǀĞŶƚ
;hƉƐƚƌĞĂŵ��ĞƉƚŚͿ

h^
EŽĚĞ

>ŝŶŬ �^
EŽĚĞ

KƵƞůŽǁ
;ůͬƐͿ

sĞůŽĐŝƚǇ
;ŵͬƐͿ

&ůŽǁͬ�ĂƉ >ŝŶŬ
sŽů�;ŵϹͿ

�ŝƐĐŚĂƌŐĞ
sŽů�;ŵϹͿ

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ ŝĐϭ ϵ ϭϱ͘ϵϬϲ Ϭ͘ϯϬϲ Ϯϯ͘ϵ Ϭ͘ϱϭϴϳ Ϭ͘ϬϬϬϬ &>KK��Z/^<

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ ŝĐϭ ϭ͘ϬϬϬ ŝĐϮ Ϯϭ͘ϯ ϭ͘ϰϭϵ ϭ͘ϯϬϳ Ϭ͘ϮϯϮϯ

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ ŝĐϮ ϵ ϭϱ͘ϱϮϯ Ϭ͘Ϭϳϯ ϯϯ͘Ϯ Ϭ͘ϭϯϱϵ Ϭ͘ϬϬϬϬ K<

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ ŝĐϮ ϭ͘ϬϬϭ ^ĞǁĞƌ ϯϯ͘Ϭ ϰ͘Ϭϱϰ Ϭ͘ϰϮϰ Ϭ͘Ϭϰϳϲ ϭϭ͘Ϭ

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ ^ĞǁĞƌ ϵ ϭϰ͘ϰϭϴ Ϭ͘Ϭϲϴ ϯϯ͘Ϭ Ϭ͘ϬϬϬϬ Ϭ͘ϬϬϬϬ K<
�ĞƉƚŚͬ�ƌĞĂ�ϭ



,Ƶůů�ZĂŝƐĞƌ�>ƚĚ
�ĂŐŵĂƌ�,ŽƵƐĞ
�ŽǁĞƐ
WKϯϭ�ϳ�:

&ŝůĞ͗��ǆŝƐƟŶŐͲϬ͘ϬϲŚĂ͘ƉĨĚ
EĞƚǁŽƌŬ͗�^ƚŽƌŵ�EĞƚǁŽƌŬ
:ŽŶ��ƵƌŐĞƐƐ
ϮϱͬϬϭͬϮϬϮϮ

WĂŐĞ�ϲ
>ŽǁĞƌ�DŽƌƚůĂŬĞ�ZŽĂĚ
ZŝĐŚŵŽŶĚ
�ǆŝƐƟŶŐ��ŽŶĚŝƟŽŶ

&ůŽǁн�ǀϭϬ͘ϯ��ŽƉǇƌŝŐŚƚ�Ξ�ϭϵϴϴͲϮϬϮϮ��ĂƵƐĞǁĂǇ�dĞĐŚŶŽůŽŐŝĞƐ�>ƚĚ

ZĞƐƵůƚƐ�ĨŽƌ�ϭϬϬ�ǇĞĂƌ�нϮϬй�����ƌŝƟĐĂů�^ƚŽƌŵ��ƵƌĂƟŽŶ͘��>ŽǁĞƐƚ�ŵĂƐƐ�ďĂůĂŶĐĞ͗�ϭϬϬ͘ϬϬй

EŽĚĞ��ǀĞŶƚ h^
EŽĚĞ

WĞĂŬ
;ŵŝŶƐͿ

>ĞǀĞů
;ŵͿ

�ĞƉƚŚ
;ŵͿ

/ŶŇŽǁ
;ůͬƐͿ

EŽĚĞ
sŽů�;ŵϹͿ

&ůŽŽĚ
;ŵϹͿ

^ƚĂƚƵƐ

>ŝŶŬ��ǀĞŶƚ
;hƉƐƚƌĞĂŵ��ĞƉƚŚͿ

h^
EŽĚĞ

>ŝŶŬ �^
EŽĚĞ

KƵƞůŽǁ
;ůͬƐͿ

sĞůŽĐŝƚǇ
;ŵͬƐͿ

&ůŽǁͬ�ĂƉ >ŝŶŬ
sŽů�;ŵϹͿ

�ŝƐĐŚĂƌŐĞ
sŽů�;ŵϹͿ

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ ŝĐϭ ϵ ϭϲ͘Ϭϯϭ Ϭ͘ϰϯϭ Ϯϴ͘ϳ Ϭ͘ϳϮϵϮ Ϭ͘ϬϬϬϬ &>KK��Z/^<

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ ŝĐϭ ϭ͘ϬϬϬ ŝĐϮ Ϯϰ͘ϴ ϭ͘ϲϬϮ ϭ͘ϱϮϭ Ϭ͘ϮϰϮϳ

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ ŝĐϮ ϵ ϭϱ͘ϱϯϭ Ϭ͘Ϭϴϭ ϯϵ͘ϭ Ϭ͘ϭϱϬϱ Ϭ͘ϬϬϬϬ K<

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ ŝĐϮ ϭ͘ϬϬϭ ^ĞǁĞƌ ϯϴ͘ϴ ϰ͘ϮϬϳ Ϭ͘ϰϵϵ Ϭ͘Ϭϱϯϵ ϭϯ͘ϯ

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ ^ĞǁĞƌ ϵ ϭϰ͘ϰϮϱ Ϭ͘Ϭϳϱ ϯϴ͘ϴ Ϭ͘ϬϬϬϬ Ϭ͘ϬϬϬϬ K<
�ĞƉƚŚͬ�ƌĞĂ�ϭ



,Ƶůů�ZĂŝƐĞƌ�>ƚĚ
�ĂŐŵĂƌ�,ŽƵƐĞ
�ŽǁĞƐ
WKϯϭ�ϳ�:

&ŝůĞ͗��ǆŝƐƟŶŐͲϬ͘ϬϲŚĂ͘ƉĨĚ
EĞƚǁŽƌŬ͗�^ƚŽƌŵ�EĞƚǁŽƌŬ
:ŽŶ��ƵƌŐĞƐƐ
ϮϱͬϬϭͬϮϬϮϮ

WĂŐĞ�ϳ
>ŽǁĞƌ�DŽƌƚůĂŬĞ�ZŽĂĚ
ZŝĐŚŵŽŶĚ
�ǆŝƐƟŶŐ��ŽŶĚŝƟŽŶ

&ůŽǁн�ǀϭϬ͘ϯ��ŽƉǇƌŝŐŚƚ�Ξ�ϭϵϴϴͲϮϬϮϮ��ĂƵƐĞǁĂǇ�dĞĐŚŶŽůŽŐŝĞƐ�>ƚĚ

ZĞƐƵůƚƐ�ĨŽƌ�ϭϬϬ�ǇĞĂƌ�нϰϬй�����ƌŝƟĐĂů�^ƚŽƌŵ��ƵƌĂƟŽŶ͘��>ŽǁĞƐƚ�ŵĂƐƐ�ďĂůĂŶĐĞ͗�ϭϬϬ͘ϬϬй

EŽĚĞ��ǀĞŶƚ h^
EŽĚĞ

WĞĂŬ
;ŵŝŶƐͿ

>ĞǀĞů
;ŵͿ

�ĞƉƚŚ
;ŵͿ

/ŶŇŽǁ
;ůͬƐͿ

EŽĚĞ
sŽů�;ŵϹͿ

&ůŽŽĚ
;ŵϹͿ

^ƚĂƚƵƐ

>ŝŶŬ��ǀĞŶƚ
;hƉƐƚƌĞĂŵ��ĞƉƚŚͿ

h^
EŽĚĞ

>ŝŶŬ �^
EŽĚĞ

KƵƞůŽǁ
;ůͬƐͿ

sĞůŽĐŝƚǇ
;ŵͬƐͿ

&ůŽǁͬ�ĂƉ >ŝŶŬ
sŽů�;ŵϹͿ

�ŝƐĐŚĂƌŐĞ
sŽů�;ŵϹͿ

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ ŝĐϭ ϵ ϭϲ͘ϭϲϬ Ϭ͘ϱϲϬ ϯϯ͘ϱ Ϭ͘ϵϰϴϭ Ϭ͘ϯϭϲϲ &>KK�

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ ŝĐϭ ϭ͘ϬϬϬ ŝĐϮ Ϯϴ͘Ϯ ϭ͘ϳϳϮ ϭ͘ϳϮϵ Ϭ͘ϮϱϯϬ

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ ŝĐϮ ϵ ϭϱ͘ϱϯϵ Ϭ͘Ϭϴϵ ϰϰ͘ϴ Ϭ͘ϭϲϰϵ Ϭ͘ϬϬϬϬ K<

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ ŝĐϮ ϭ͘ϬϬϭ ^ĞǁĞƌ ϰϰ͘ϲ ϰ͘ϯϯϱ Ϭ͘ϱϳϯ Ϭ͘ϬϲϬϭ ϭϱ͘ϰ

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ ^ĞǁĞƌ ϵ ϭϰ͘ϰϯϭ Ϭ͘Ϭϴϭ ϰϰ͘ϲ Ϭ͘ϬϬϬϬ Ϭ͘ϬϬϬϬ K<
�ĞƉƚŚͬ�ƌĞĂ�ϭ



,Ƶůů�ZĂŝƐĞƌ�>ƚĚ
�ĂŐŵĂƌ�,ŽƵƐĞ
�ŽǁĞƐ
WKϯϭ�ϳ�:

&ŝůĞ͗��ƩĞŶƵĂƟŽŶͲϬ͘ϬϲŚĂ͘ƉĨĚ
EĞƚǁŽƌŬ͗�^ƚŽƌŵ�EĞƚǁŽƌŬ
:ŽŶ��ƵƌŐĞƐƐ
ϮϱͬϬϭͬϮϬϮϮ

WĂŐĞ�ϭ
>ŽǁĞƌ�DŽƌƚůĂŬĞ�ZŽĂĚ
ZŝĐŚŵŽŶĚ
^t��ƩĞŶƵĂƟŽŶ

&ůŽǁн�ǀϭϬ͘ϯ��ŽƉǇƌŝŐŚƚ�Ξ�ϭϵϴϴͲϮϬϮϮ��ĂƵƐĞǁĂǇ�dĞĐŚŶŽůŽŐŝĞƐ�>ƚĚ

�ĞƐŝŐŶ�^ĞƫŶŐƐ

ZĂŝŶĨĂůů�DĞƚŚŽĚŽůŽŐǇ
ZĞƚƵƌŶ�WĞƌŝŽĚ�;ǇĞĂƌƐͿ
�ĚĚŝƟŽŶĂů�&ůŽǁ�;йͿ

&^Z�ZĞŐŝŽŶ
DϱͲϲϬ�;ŵŵͿ

ZĂƟŽͲZ
�s

dŝŵĞ�ŽĨ��ŶƚƌǇ�;ŵŝŶƐͿ

&^Z
ϭ
Ϭ
�ŶŐůĂŶĚ�ĂŶĚ�tĂůĞƐ
ϮϬ͘ϬϬϬ
Ϭ͘ϰϬϬ
Ϭ͘ϳϱϬ
Ϯ͘ϬϬ

DĂǆŝŵƵŵ�dŝŵĞ�ŽĨ��ŽŶĐĞŶƚƌĂƟŽŶ�;ŵŝŶƐͿ
DĂǆŝŵƵŵ�ZĂŝŶĨĂůů�;ŵŵͬŚƌͿ

DŝŶŝŵƵŵ�sĞůŽĐŝƚǇ�;ŵͬƐͿ
�ŽŶŶĞĐƟŽŶ�dǇƉĞ

DŝŶŝŵƵŵ��ĂĐŬĚƌŽƉ�,ĞŝŐŚƚ�;ŵͿ
WƌĞĨĞƌƌĞĚ��ŽǀĞƌ��ĞƉƚŚ�;ŵͿ

/ŶĐůƵĚĞ�/ŶƚĞƌŵĞĚŝĂƚĞ�'ƌŽƵŶĚ
�ŶĨŽƌĐĞ�ďĞƐƚ�ƉƌĂĐƟĐĞ�ĚĞƐŝŐŶ�ƌƵůĞƐ

ϯϬ͘ϬϬ
ϱϬ͘Ϭ
ϭ͘ϬϬ
>ĞǀĞů�^ŽĸƚƐ
Ϭ͘ϮϬϬ
ϭ͘ϮϬϬ
Ĳ
Ĳ

EŽĚĞƐ

EĂŵĞ �ƌĞĂ
;ŚĂͿ

d�ŽĨ��
;ŵŝŶƐͿ

�ŽǀĞƌ
>ĞǀĞů
;ŵͿ

�ŝĂŵĞƚĞƌ
;ŵŵͿ

tŝĚƚŚ
;ŵŵͿ

�ĂƐƟŶŐ
;ŵͿ

EŽƌƚŚŝŶŐ
;ŵͿ

�ĞƉƚŚ
;ŵͿ

ŝĐϭ
ŝĐϮ
^ĞǁĞƌ
�ĞƉƚŚͬ�ƌĞĂ�ϭ

Ϭ͘ϬϰϬ
Ϭ͘ϬϮϬ

Ϯ͘ϬϬ
Ϯ͘ϬϬ

ϭϲ͘ϭϲϬ
ϭϲ͘ϬϬϬ
ϭϱ͘ϲϮϬ

ϲϬϬ
ϭϮϬϬ

ϰϰϬ ϱϲϴϴϲϵ͘ϮϳϮ
ϱϲϴϴϳϳ͘ϰϮϴ
ϱϲϴϴϴϬ͘ϬϬϯ
ϱϲϴϴϳϳ͘ϯϰϱ

ϭϴϮϯϳϵ͘ϰϲϬ
ϭϴϮϯϲϯ͘ϲϲϮ
ϭϴϮϯϱϴ͘ϰϭϴ
ϭϴϮϯϲϯ͘ϵϵϯ

Ϭ͘ϲϲϬ
ϭ͘ϴϬϬ
ϭ͘ϳϳϬ

>ŝŶŬƐ�;/ŶƉƵƚͿ

EĂŵĞ h^
EŽĚĞ

�^
EŽĚĞ

>ĞŶŐƚŚ
;ŵͿ

ŬƐ�;ŵŵͿ�ͬ
Ŷ

h^�/>
;ŵͿ

�^�/>
;ŵͿ

&Ăůů
;ŵͿ

^ůŽƉĞ
;ϭ͗yͿ

�ŝĂ
;ŵŵͿ

d�ŽĨ��
;ŵŝŶƐͿ

ZĂŝŶ
;ŵŵͬŚƌͿ

ϭ͘ϬϬϬ
ϭ͘ϬϬϭ

ŝĐϭ
ŝĐϮ

ŝĐϮ
^ĞǁĞƌ

ϭϳ͘ϳϳϵ
ϱ͘ϴϰϮ

Ϭ͘ϲϬϬ
Ϭ͘ϲϬϬ

ϭϱ͘ϱϬϬ
ϭϰ͘ϱϬϬ

ϭϱ͘ϯϱϬ
ϭϯ͘ϴϱϬ

Ϭ͘ϭϱϬ
Ϭ͘ϲϱϬ

ϭϭϴ͘ϱ
ϵ͘Ϭ

ϮϮϱ
ϭϱϬ

Ϯ͘Ϯϱ
Ϯ͘Ϯϴ

ϱϬ͘Ϭ
ϱϬ͘Ϭ

^ŝŵƵůĂƟŽŶ�^ĞƫŶŐƐ

ZĂŝŶĨĂůů�DĞƚŚŽĚŽůŽŐǇ
&^Z�ZĞŐŝŽŶ

DϱͲϲϬ�;ŵŵͿ
ZĂƟŽͲZ

^ƵŵŵĞƌ��s
tŝŶƚĞƌ��s

�ŶĂůǇƐŝƐ�^ƉĞĞĚ
^ŬŝƉ�^ƚĞĂĚǇ�^ƚĂƚĞ

&^Z
�ŶŐůĂŶĚ�ĂŶĚ�tĂůĞƐ
ϮϬ͘ϬϬϬ
Ϭ͘ϰϬϬ
Ϭ͘ϳϱϬ
Ϭ͘ϴϰϬ
EŽƌŵĂů
ǆ

�ƌĂŝŶ��ŽǁŶ�dŝŵĞ�;ŵŝŶƐͿ
�ĚĚŝƟŽŶĂů�^ƚŽƌĂŐĞ�;ŵϹͬ ŚĂͿ

�ŚĞĐŬ��ŝƐĐŚĂƌŐĞ�ZĂƚĞ;ƐͿ
ϭ�ǇĞĂƌ�;ůͬƐͿ

ϯϬ�ǇĞĂƌ�;ůͬƐͿ
ϭϬϬ�ǇĞĂƌ�;ůͬƐͿ

�ŚĞĐŬ��ŝƐĐŚĂƌŐĞ�sŽůƵŵĞ
ϭϬϬ�ǇĞĂƌ�нϰϬй�ϯϲϬ�ŵŝŶƵƚĞ�;ŵϹͿ

ϮϰϬ
ϮϬ͘Ϭ
Ĳ
Ϭ͘ϭ
Ϭ͘Ϯ
Ϭ͘ϯ
Ĳ
ϭϱ

^ƚŽƌŵ��ƵƌĂƟŽŶƐ
ϭϱ ϯϬ ϲϬ ϭϮϬ ϭϴϬ ϮϰϬ ϯϲϬ ϰϴϬ ϲϬϬ ϳϮϬ ϵϲϬ ϭϰϰϬ

ZĞƚƵƌŶ�WĞƌŝŽĚ
;ǇĞĂƌƐͿ

�ůŝŵĂƚĞ��ŚĂŶŐĞ
;���йͿ

�ĚĚŝƟŽŶĂů��ƌĞĂ
;��йͿ

�ĚĚŝƟŽŶĂů�&ůŽǁ
;Y�йͿ

ϭ
ϯϬ

ϭϬϬ
ϭϬϬ
ϭϬϬ

Ϭ
Ϭ
Ϭ

ϮϬ
ϰϬ

Ϭ
Ϭ
Ϭ
Ϭ
Ϭ

Ϭ
Ϭ
Ϭ
Ϭ
Ϭ

WƌĞͲĚĞǀĞůŽƉŵĞŶƚ��ŝƐĐŚĂƌŐĞ�ZĂƚĞ

^ŝƚĞ�DĂŬĞƵƉ
'ƌĞĞŶĮĞůĚ�DĞƚŚŽĚ

WŽƐŝƟǀĞůǇ��ƌĂŝŶĞĚ��ƌĞĂ�;ŚĂͿ
^��Z�;ŵŵͿ
^Žŝů�/ŶĚĞǆ

'ƌĞĞŶĮĞůĚ
/,ϭϮϰ
Ϭ͘ϬϲϬ
ϱϵϵ
Ϯ

^WZ
ZĞŐŝŽŶ

'ƌŽǁƚŚ�&ĂĐƚŽƌ�ϭ�ǇĞĂƌ
'ƌŽǁƚŚ�&ĂĐƚŽƌ�ϯϬ�ǇĞĂƌ

'ƌŽǁƚŚ�&ĂĐƚŽƌ�ϭϬϬ�ǇĞĂƌ

Ϭ͘ϯϬ
ϲ
Ϭ͘ϴϱ
Ϯ͘ϰϬ
ϯ͘ϭϵ



,Ƶůů�ZĂŝƐĞƌ�>ƚĚ
�ĂŐŵĂƌ�,ŽƵƐĞ
�ŽǁĞƐ
WKϯϭ�ϳ�:

&ŝůĞ͗��ƩĞŶƵĂƟŽŶͲϬ͘ϬϲŚĂ͘ƉĨĚ
EĞƚǁŽƌŬ͗�^ƚŽƌŵ�EĞƚǁŽƌŬ
:ŽŶ��ƵƌŐĞƐƐ
ϮϱͬϬϭͬϮϬϮϮ

WĂŐĞ�Ϯ
>ŽǁĞƌ�DŽƌƚůĂŬĞ�ZŽĂĚ
ZŝĐŚŵŽŶĚ
^t��ƩĞŶƵĂƟŽŶ

&ůŽǁн�ǀϭϬ͘ϯ��ŽƉǇƌŝŐŚƚ�Ξ�ϭϵϴϴͲϮϬϮϮ��ĂƵƐĞǁĂǇ�dĞĐŚŶŽůŽŐŝĞƐ�>ƚĚ

WƌĞͲĚĞǀĞůŽƉŵĞŶƚ��ŝƐĐŚĂƌŐĞ�ZĂƚĞ

�ĞƩĞƌŵĞŶƚ�;йͿ
Y�Ăƌ

Y�ϭ�ǇĞĂƌ�;ůͬƐͿ

Ϭ
Ϭ͘ϭ
Ϭ͘ϭ

Y�ϯϬ�ǇĞĂƌ�;ůͬƐͿ
Y�ϭϬϬ�ǇĞĂƌ�;ůͬƐͿ

Ϭ͘Ϯ
Ϭ͘ϯ

WƌĞͲĚĞǀĞůŽƉŵĞŶƚ��ŝƐĐŚĂƌŐĞ�sŽůƵŵĞ

^ŝƚĞ�DĂŬĞƵƉ
'ƌĞĞŶĮĞůĚ�DĞƚŚŽĚ

WŽƐŝƟǀĞůǇ��ƌĂŝŶĞĚ��ƌĞĂ�;ŚĂͿ
^Žŝů�/ŶĚĞǆ

^WZ
�t/

'ƌĞĞŶĮĞůĚ
&^Zͬ&�,
Ϭ͘ϬϲϬ
Ϯ
Ϭ͘ϯϬ
ϵϬ͘ϮϮϮ

ZĞƚƵƌŶ�WĞƌŝŽĚ�;ǇĞĂƌƐͿ
�ůŝŵĂƚĞ��ŚĂŶŐĞ�;йͿ

^ƚŽƌŵ��ƵƌĂƟŽŶ�;ŵŝŶƐͿ
�ĞƩĞƌŵĞŶƚ�;йͿ

WZ
ZƵŶŽī�sŽůƵŵĞ�;ŵϹͿ

ϭϬϬ
ϰϬ
ϯϲϬ
Ϭ
Ϭ͘ϮϴϬ
ϭϱ

EŽĚĞ�ŝĐϮ�KŶůŝŶĞ�,ǇĚƌŽͲ�ƌĂŬĞΠ��ŽŶƚƌŽů

&ůĂƉ�sĂůǀĞ
ZĞƉůĂĐĞƐ��ŽǁŶƐƚƌĞĂŵ�>ŝŶŬ

/ŶǀĞƌƚ�>ĞǀĞů�;ŵͿ
�ĞƐŝŐŶ��ĞƉƚŚ�;ŵͿ
�ĞƐŝŐŶ�&ůŽǁ�;ůͬƐͿ

ǆ
Ĳ
ϭϰ͘ϱϬϬ
ϭ͘ϮϬϬ
ϱ͘Ϭ

KďũĞĐƟǀĞ
^ƵŵƉ��ǀĂŝůĂďůĞ

WƌŽĚƵĐƚ�EƵŵďĞƌ
DŝŶ�KƵƚůĞƚ��ŝĂŵĞƚĞƌ�;ŵͿ
DŝŶ�EŽĚĞ��ŝĂŵĞƚĞƌ�;ŵŵͿ

;,�Ϳ�DŝŶŝŵŝƐĞ�ƵƉƐƚƌĞĂŵ�ƐƚŽƌĂŐĞ
Ĳ
�d>Ͳ^,�ͲϬϭϬϯͲϱϬϬϬͲϭϮϬϬͲϱϬϬϬ
Ϭ͘ϭϱϬ
ϭϮϬϬ

EŽĚĞ�ŝĐϮ��ĞƉƚŚͬ�ƌĞĂ�^ƚŽƌĂŐĞ�^ƚƌƵĐƚƵƌĞ

�ĂƐĞ�/ŶĨ��ŽĞĸĐŝĞŶƚ�;ŵͬŚƌͿ
^ŝĚĞ�/ŶĨ��ŽĞĸĐŝĞŶƚ�;ŵͬŚƌͿ

Ϭ͘ϬϬϬϬϬ
Ϭ͘ϬϬϬϬϬ

^ĂĨĞƚǇ�&ĂĐƚŽƌ
WŽƌŽƐŝƚǇ

Ϯ͘Ϭ
Ϭ͘ϵϱ

/ŶǀĞƌƚ�>ĞǀĞů�;ŵͿ
dŝŵĞ�ƚŽ�ŚĂůĨ�ĞŵƉƚǇ�;ŵŝŶƐͿ

ϭϰ͘ϱϬϬ
ϰϯ

�ĞƉƚŚ
;ŵͿ

�ƌĞĂ
;ŵϸͿ

/ŶĨ��ƌĞĂ
;ŵϸͿ

�ĞƉƚŚ
;ŵͿ

�ƌĞĂ
;ŵϸͿ

/ŶĨ��ƌĞĂ
;ŵϸͿ

�ĞƉƚŚ
;ŵͿ

�ƌĞĂ
;ŵϸͿ

/ŶĨ��ƌĞĂ
;ŵϸͿ

Ϭ͘ϬϬϬ ϭϮ͘ϱ Ϭ͘Ϭ ϭ͘ϬϬϬ ϭϮ͘ϱ Ϭ͘Ϭ ϭ͘ϬϬϭ Ϭ͘Ϭ Ϭ͘Ϭ

�ƉƉƌŽǀĂů�^ĞƫŶŐƐ

EŽĚĞ�^ŝǌĞ
EŽĚĞ�>ŽƐƐĞƐ

>ŝŶŬ�^ŝǌĞ
DŝŶŝŵƵŵ��ŝĂŵĞƚĞƌ�;ŵŵͿ

>ŝŶŬ�>ĞŶŐƚŚ
DĂǆŝŵƵŵ�>ĞŶŐƚŚ�;ŵͿ

�ŽŽƌĚŝŶĂƚĞƐ
�ĐĐƵƌĂĐǇ�;ŵͿ

�ƌŽƐƐŝŶŐƐ
�ŽǀĞƌ��ĞƉƚŚ

DŝŶŝŵƵŵ��ŽǀĞƌ��ĞƉƚŚ�;ŵͿ
DĂǆŝŵƵŵ��ŽǀĞƌ��ĞƉƚŚ�;ŵͿ

�ĂĐŬĚƌŽƉƐ
DŝŶŝŵƵŵ��ĂĐŬĚƌŽƉ�,ĞŝŐŚƚ�;ŵͿ
DĂǆŝŵƵŵ��ĂĐŬĚƌŽƉ�,ĞŝŐŚƚ�;ŵͿ

&Ƶůů��ŽƌĞ�sĞůŽĐŝƚǇ

Ĳ
Ĳ
Ĳ
ϭϱϬ
Ĳ
ϭϬϬ͘ϬϬϬ
Ĳ
ϭ͘ϬϬϬ
Ĳ
Ĳ

ϯ͘ϬϬϬ
Ĳ

ϭ͘ϱϬϬ
Ĳ

DŝŶŝŵƵŵ�&Ƶůů��ŽƌĞ�sĞůŽĐŝƚǇ�;ŵͬƐͿ
DĂǆŝŵƵŵ�&Ƶůů��ŽƌĞ�sĞůŽĐŝƚǇ�;ŵͬƐͿ

WƌŽƉŽƌƟŽŶĂů�sĞůŽĐŝƚǇ
ZĞƚƵƌŶ�WĞƌŝŽĚ�;ǇĞĂƌƐͿ

DŝŶŝŵƵŵ�WƌŽƉŽƌƟŽŶĂů�sĞůŽĐŝƚǇ�;ŵͬƐͿ
DĂǆŝŵƵŵ�WƌŽƉŽƌƟŽŶĂů�sĞůŽĐŝƚǇ�;ŵͬƐͿ

^ƵƌĐŚĂƌŐĞĚ��ĞƉƚŚ
ZĞƚƵƌŶ�WĞƌŝŽĚ�;ǇĞĂƌƐͿ

DĂǆŝŵƵŵ�^ƵƌĐŚĂƌŐĞĚ��ĞƉƚŚ�;ŵͿ
&ůŽŽĚŝŶŐ

ZĞƚƵƌŶ�WĞƌŝŽĚ�;ǇĞĂƌƐͿ
dŝŵĞ�ƚŽ�,ĂůĨ��ŵƉƚǇ

�ŝƐĐŚĂƌŐĞ�ZĂƚĞƐ
�ŝƐĐŚĂƌŐĞ�sŽůƵŵĞ

ϭϬϬ�ǇĞĂƌ�ϯϲϬ�ŵŝŶƵƚĞ�;ŵϹͿ

ϯ͘ϬϬϬ
Ĳ

Ϭ͘ϳϱϬ
ϯ͘ϬϬϬ
Ĳ

Ϭ͘ϭϬϬ
Ĳ
ϯϬ
ǆ
Ĳ
Ĳ



,Ƶůů�ZĂŝƐĞƌ�>ƚĚ
�ĂŐŵĂƌ�,ŽƵƐĞ
�ŽǁĞƐ
WKϯϭ�ϳ�:

&ŝůĞ͗��ƩĞŶƵĂƟŽŶͲϬ͘ϬϲŚĂ͘ƉĨĚ
EĞƚǁŽƌŬ͗�^ƚŽƌŵ�EĞƚǁŽƌŬ
:ŽŶ��ƵƌŐĞƐƐ
ϮϱͬϬϭͬϮϬϮϮ

WĂŐĞ�ϯ
>ŽǁĞƌ�DŽƌƚůĂŬĞ�ZŽĂĚ
ZŝĐŚŵŽŶĚ
^t��ƩĞŶƵĂƟŽŶ

&ůŽǁн�ǀϭϬ͘ϯ��ŽƉǇƌŝŐŚƚ�Ξ�ϭϵϴϴͲϮϬϮϮ��ĂƵƐĞǁĂǇ�dĞĐŚŶŽůŽŐŝĞƐ�>ƚĚ

ZĞƐƵůƚƐ�ĨŽƌ�ϭ�ǇĞĂƌ��ƌŝƟĐĂů�^ƚŽƌŵ��ƵƌĂƟŽŶ͘��>ŽǁĞƐƚ�ŵĂƐƐ�ďĂůĂŶĐĞ͗�ϵϵ͘ϲϯй

EŽĚĞ��ǀĞŶƚ h^
EŽĚĞ

WĞĂŬ
;ŵŝŶƐͿ

>ĞǀĞů
;ŵͿ

�ĞƉƚŚ
;ŵͿ

/ŶŇŽǁ
;ůͬƐͿ

EŽĚĞ
sŽů�;ŵϹͿ

&ůŽŽĚ
;ŵϹͿ

^ƚĂƚƵƐ

>ŝŶŬ��ǀĞŶƚ
;hƉƐƚƌĞĂŵ��ĞƉƚŚͿ

h^
EŽĚĞ

>ŝŶŬ �^
EŽĚĞ

KƵƞůŽǁ
;ůͬƐͿ

sĞůŽĐŝƚǇ
;ŵͬƐͿ

&ůŽǁͬ�ĂƉ >ŝŶŬ
sŽů�;ŵϹͿ

�ŝƐĐŚĂƌŐĞ
sŽů�;ŵϹͿ

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ ŝĐϭ ϵ ϭϱ͘ϱϲϮ Ϭ͘ϬϲϮ ϳ͘ϱ Ϭ͘Ϭϵϭϳ Ϭ͘ϬϬϬϬ K<

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ ŝĐϭ ϭ͘ϬϬϬ ŝĐϮ ϳ͘ϱ Ϭ͘ϴϲϰ Ϭ͘ϭϱϳ Ϭ͘ϭϱϰϯ

ϭϱ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ ŝĐϮ ϭϮ ϭϰ͘ϲϱϱ Ϭ͘ϭϱϱ ϭϬ͘Ϭ Ϯ͘Ϭϱϳϯ Ϭ͘ϬϬϬϬ ^hZ�,�Z'��

ϭϱ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ ŝĐϮ ,ǇĚƌŽͲ�ƌĂŬĞΠ ^ĞǁĞƌ ϰ͘ϱ ϯ͘ϵ

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ ^ĞǁĞƌ ϭ ϭϯ͘ϴϱϬ Ϭ͘ϬϬϬ ϰ͘ϰ Ϭ͘ϬϬϬϬ Ϭ͘ϬϬϬϬ K<
�ĞƉƚŚͬ�ƌĞĂ�ϭ



,Ƶůů�ZĂŝƐĞƌ�>ƚĚ
�ĂŐŵĂƌ�,ŽƵƐĞ
�ŽǁĞƐ
WKϯϭ�ϳ�:

&ŝůĞ͗��ƩĞŶƵĂƟŽŶͲϬ͘ϬϲŚĂ͘ƉĨĚ
EĞƚǁŽƌŬ͗�^ƚŽƌŵ�EĞƚǁŽƌŬ
:ŽŶ��ƵƌŐĞƐƐ
ϮϱͬϬϭͬϮϬϮϮ

WĂŐĞ�ϰ
>ŽǁĞƌ�DŽƌƚůĂŬĞ�ZŽĂĚ
ZŝĐŚŵŽŶĚ
^t��ƩĞŶƵĂƟŽŶ

&ůŽǁн�ǀϭϬ͘ϯ��ŽƉǇƌŝŐŚƚ�Ξ�ϭϵϴϴͲϮϬϮϮ��ĂƵƐĞǁĂǇ�dĞĐŚŶŽůŽŐŝĞƐ�>ƚĚ

ZĞƐƵůƚƐ�ĨŽƌ�ϯϬ�ǇĞĂƌ��ƌŝƟĐĂů�^ƚŽƌŵ��ƵƌĂƟŽŶ͘��>ŽǁĞƐƚ�ŵĂƐƐ�ďĂůĂŶĐĞ͗�ϵϵ͘ϲϯй

EŽĚĞ��ǀĞŶƚ h^
EŽĚĞ

WĞĂŬ
;ŵŝŶƐͿ

>ĞǀĞů
;ŵͿ

�ĞƉƚŚ
;ŵͿ

/ŶŇŽǁ
;ůͬƐͿ

EŽĚĞ
sŽů�;ŵϹͿ

&ůŽŽĚ
;ŵϹͿ

^ƚĂƚƵƐ

>ŝŶŬ��ǀĞŶƚ
;hƉƐƚƌĞĂŵ��ĞƉƚŚͿ

h^
EŽĚĞ

>ŝŶŬ �^
EŽĚĞ

KƵƞůŽǁ
;ůͬƐͿ

sĞůŽĐŝƚǇ
;ŵͬƐͿ

&ůŽǁͬ�ĂƉ >ŝŶŬ
sŽů�;ŵϹͿ

�ŝƐĐŚĂƌŐĞ
sŽů�;ŵϹͿ

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ ŝĐϭ ϵ ϭϱ͘ϲϬϮ Ϭ͘ϭϬϮ ϭϴ͘ϯ Ϭ͘ϭϱϬϲ Ϭ͘ϬϬϬϬ K<

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ ŝĐϭ ϭ͘ϬϬϬ ŝĐϮ ϭϴ͘ϰ ϭ͘Ϭϵϱ Ϭ͘ϯϴϳ Ϭ͘Ϯϵϵϱ

ϯϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ ŝĐϮ Ϯϯ ϭϱ͘Ϭϭϭ Ϭ͘ϱϭϭ ϭϳ͘Ϭ ϲ͘ϳϴϴϮ Ϭ͘ϬϬϬϬ ^hZ�,�Z'��

ϯϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ ŝĐϮ ,ǇĚƌŽͲ�ƌĂŬĞΠ ^ĞǁĞƌ ϱ͘Ϭ ϭϮ͘ϱ

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ ^ĞǁĞƌ ϭ ϭϯ͘ϴϱϬ Ϭ͘ϬϬϬ ϱ͘Ϭ Ϭ͘ϬϬϬϬ Ϭ͘ϬϬϬϬ K<
�ĞƉƚŚͬ�ƌĞĂ�ϭ



,Ƶůů�ZĂŝƐĞƌ�>ƚĚ
�ĂŐŵĂƌ�,ŽƵƐĞ
�ŽǁĞƐ
WKϯϭ�ϳ�:

&ŝůĞ͗��ƩĞŶƵĂƟŽŶͲϬ͘ϬϲŚĂ͘ƉĨĚ
EĞƚǁŽƌŬ͗�^ƚŽƌŵ�EĞƚǁŽƌŬ
:ŽŶ��ƵƌŐĞƐƐ
ϮϱͬϬϭͬϮϬϮϮ

WĂŐĞ�ϱ
>ŽǁĞƌ�DŽƌƚůĂŬĞ�ZŽĂĚ
ZŝĐŚŵŽŶĚ
^t��ƩĞŶƵĂƟŽŶ

&ůŽǁн�ǀϭϬ͘ϯ��ŽƉǇƌŝŐŚƚ�Ξ�ϭϵϴϴͲϮϬϮϮ��ĂƵƐĞǁĂǇ�dĞĐŚŶŽůŽŐŝĞƐ�>ƚĚ

ZĞƐƵůƚƐ�ĨŽƌ�ϭϬϬ�ǇĞĂƌ��ƌŝƟĐĂů�^ƚŽƌŵ��ƵƌĂƟŽŶ͘��>ŽǁĞƐƚ�ŵĂƐƐ�ďĂůĂŶĐĞ͗�ϵϵ͘ϲϯй

EŽĚĞ��ǀĞŶƚ h^
EŽĚĞ

WĞĂŬ
;ŵŝŶƐͿ

>ĞǀĞů
;ŵͿ

�ĞƉƚŚ
;ŵͿ

/ŶŇŽǁ
;ůͬƐͿ

EŽĚĞ
sŽů�;ŵϹͿ

&ůŽŽĚ
;ŵϹͿ

^ƚĂƚƵƐ

>ŝŶŬ��ǀĞŶƚ
;hƉƐƚƌĞĂŵ��ĞƉƚŚͿ

h^
EŽĚĞ

>ŝŶŬ �^
EŽĚĞ

KƵƞůŽǁ
;ůͬƐͿ

sĞůŽĐŝƚǇ
;ŵͬƐͿ

&ůŽǁͬ�ĂƉ >ŝŶŬ
sŽů�;ŵϹͿ

�ŝƐĐŚĂƌŐĞ
sŽů�;ŵϹͿ

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ ŝĐϭ ϵ ϭϱ͘ϲϭϵ Ϭ͘ϭϭϵ Ϯϯ͘ϴ Ϭ͘ϭϳϲϯ Ϭ͘ϬϬϬϬ K<

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ ŝĐϭ ϭ͘ϬϬϬ ŝĐϮ Ϯϰ͘Ϭ ϭ͘ϭϲϲ Ϭ͘ϱϬϮ Ϭ͘ϯϲϱϮ

ϯϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ ŝĐϮ Ϯϳ ϭϱ͘Ϯϲϴ Ϭ͘ϳϲϴ ϮϮ͘ϯ ϭϬ͘ϭϵϯϲ Ϭ͘ϬϬϬϬ ^hZ�,�Z'��

ϯϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ ŝĐϮ ,ǇĚƌŽͲ�ƌĂŬĞΠ ^ĞǁĞƌ ϱ͘Ϭ ϭϲ͘ϯ

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ ^ĞǁĞƌ ϭ ϭϯ͘ϴϱϬ Ϭ͘ϬϬϬ ϱ͘Ϭ Ϭ͘ϬϬϬϬ Ϭ͘ϬϬϬϬ K<
�ĞƉƚŚͬ�ƌĞĂ�ϭ



,Ƶůů�ZĂŝƐĞƌ�>ƚĚ
�ĂŐŵĂƌ�,ŽƵƐĞ
�ŽǁĞƐ
WKϯϭ�ϳ�:

&ŝůĞ͗��ƩĞŶƵĂƟŽŶͲϬ͘ϬϲŚĂ͘ƉĨĚ
EĞƚǁŽƌŬ͗�^ƚŽƌŵ�EĞƚǁŽƌŬ
:ŽŶ��ƵƌŐĞƐƐ
ϮϱͬϬϭͬϮϬϮϮ

WĂŐĞ�ϲ
>ŽǁĞƌ�DŽƌƚůĂŬĞ�ZŽĂĚ
ZŝĐŚŵŽŶĚ
^t��ƩĞŶƵĂƟŽŶ

&ůŽǁн�ǀϭϬ͘ϯ��ŽƉǇƌŝŐŚƚ�Ξ�ϭϵϴϴͲϮϬϮϮ��ĂƵƐĞǁĂǇ�dĞĐŚŶŽůŽŐŝĞƐ�>ƚĚ

ZĞƐƵůƚƐ�ĨŽƌ�ϭϬϬ�ǇĞĂƌ�нϮϬй�����ƌŝƟĐĂů�^ƚŽƌŵ��ƵƌĂƟŽŶ͘��>ŽǁĞƐƚ�ŵĂƐƐ�ďĂůĂŶĐĞ͗�ϵϵ͘ϲϯй

EŽĚĞ��ǀĞŶƚ h^
EŽĚĞ

WĞĂŬ
;ŵŝŶƐͿ

>ĞǀĞů
;ŵͿ

�ĞƉƚŚ
;ŵͿ

/ŶŇŽǁ
;ůͬƐͿ

EŽĚĞ
sŽů�;ŵϹͿ

&ůŽŽĚ
;ŵϹͿ

^ƚĂƚƵƐ

>ŝŶŬ��ǀĞŶƚ
;hƉƐƚƌĞĂŵ��ĞƉƚŚͿ

h^
EŽĚĞ

>ŝŶŬ �^
EŽĚĞ

KƵƞůŽǁ
;ůͬƐͿ

sĞůŽĐŝƚǇ
;ŵͬƐͿ

&ůŽǁͬ�ĂƉ >ŝŶŬ
sŽů�;ŵϹͿ

�ŝƐĐŚĂƌŐĞ
sŽů�;ŵϹͿ

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ ŝĐϭ ϵ ϭϱ͘ϲϯϰ Ϭ͘ϭϯϰ Ϯϴ͘ϲ Ϭ͘ϭϵϴϯ Ϭ͘ϬϬϬϬ K<

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ ŝĐϭ ϭ͘ϬϬϬ ŝĐϮ Ϯϴ͘ϴ ϭ͘Ϯϭϲ Ϭ͘ϲϬϯ Ϭ͘ϰϮϬϲ

ϯϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ ŝĐϮ Ϯϴ ϭϱ͘ϰϳϮ Ϭ͘ϵϳϮ Ϯϲ͘ϴ ϭϮ͘ϴϵϱϭ Ϭ͘ϬϬϬϬ ^hZ�,�Z'��

ϯϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ ŝĐϮ ,ǇĚƌŽͲ�ƌĂŬĞΠ ^ĞǁĞƌ ϱ͘Ϭ ϭϵ͘ϲ

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ ^ĞǁĞƌ ϭ ϭϯ͘ϴϱϬ Ϭ͘ϬϬϬ ϱ͘Ϭ Ϭ͘ϬϬϬϬ Ϭ͘ϬϬϬϬ K<
�ĞƉƚŚͬ�ƌĞĂ�ϭ



,Ƶůů�ZĂŝƐĞƌ�>ƚĚ
�ĂŐŵĂƌ�,ŽƵƐĞ
�ŽǁĞƐ
WKϯϭ�ϳ�:

&ŝůĞ͗��ƩĞŶƵĂƟŽŶͲϬ͘ϬϲŚĂ͘ƉĨĚ
EĞƚǁŽƌŬ͗�^ƚŽƌŵ�EĞƚǁŽƌŬ
:ŽŶ��ƵƌŐĞƐƐ
ϮϱͬϬϭͬϮϬϮϮ

WĂŐĞ�ϳ
>ŽǁĞƌ�DŽƌƚůĂŬĞ�ZŽĂĚ
ZŝĐŚŵŽŶĚ
^t��ƩĞŶƵĂƟŽŶ

&ůŽǁн�ǀϭϬ͘ϯ��ŽƉǇƌŝŐŚƚ�Ξ�ϭϵϴϴͲϮϬϮϮ��ĂƵƐĞǁĂǇ�dĞĐŚŶŽůŽŐŝĞƐ�>ƚĚ

ZĞƐƵůƚƐ�ĨŽƌ�ϭϬϬ�ǇĞĂƌ�нϰϬй�����ƌŝƟĐĂů�^ƚŽƌŵ��ƵƌĂƟŽŶ͘��>ŽǁĞƐƚ�ŵĂƐƐ�ďĂůĂŶĐĞ͗�ϵϵ͘ϲϯй

EŽĚĞ��ǀĞŶƚ h^
EŽĚĞ

WĞĂŬ
;ŵŝŶƐͿ

>ĞǀĞů
;ŵͿ

�ĞƉƚŚ
;ŵͿ

/ŶŇŽǁ
;ůͬƐͿ

EŽĚĞ
sŽů�;ŵϹͿ

&ůŽŽĚ
;ŵϹͿ

^ƚĂƚƵƐ

>ŝŶŬ��ǀĞŶƚ
;hƉƐƚƌĞĂŵ��ĞƉƚŚͿ

h^
EŽĚĞ

>ŝŶŬ �^
EŽĚĞ

KƵƞůŽǁ
;ůͬƐͿ

sĞůŽĐŝƚǇ
;ŵͬƐͿ

&ůŽǁͬ�ĂƉ >ŝŶŬ
sŽů�;ŵϹͿ

�ŝƐĐŚĂƌŐĞ
sŽů�;ŵϹͿ

ϯϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ ŝĐϭ Ϯϯ ϭϲ͘ϬϬϴ Ϭ͘ϱϬϴ Ϯϭ͘Ϭ Ϭ͘ϳϰϵϱ Ϭ͘ϬϬϬϬ &>KK��Z/^<

ϯϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ ŝĐϭ ϭ͘ϬϬϬ ŝĐϮ ϮϬ͘ϳ ϭ͘ϭϮϰ Ϭ͘ϰϯϱ Ϭ͘ϳϬϳϭ

ϯϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ ŝĐϮ Ϯϯ ϭϲ͘ϬϬϬ ϭ͘ϱϬϬ ϯϭ͘Ϯ ϭϯ͘ϵϳϳϵ Ϭ͘ϯϬϯϬ &>KK�

ϯϬ�ŵŝŶƵƚĞ�ǁŝŶƚĞƌ ŝĐϮ ,ǇĚƌŽͲ�ƌĂŬĞΠ ^ĞǁĞƌ ϱ͘ϱ ϮϮ͘ϲ

ϭϱ�ŵŝŶƵƚĞ�ƐƵŵŵĞƌ ^ĞǁĞƌ ϭ ϭϯ͘ϴϱϬ Ϭ͘ϬϬϬ ϱ͘Ϭ Ϭ͘ϬϬϬϬ Ϭ͘ϬϬϬϬ K<
�ĞƉƚŚͬ�ƌĞĂ�ϭ
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RESIDENTIAL (Note that minimum design flow of 4000 l/s/unit applies, after recommendations given in SfA)

hrs = s l/s

l/s

PROJECT CALCULATION SHEET

BY

DATE

PAGE

JOB No.

24/01/2022
CHECKEDJMB

47,47a & 49 Lower Mortlake Road

Proposed Foul Water Flow Estimate

CALCULATION

Infiltration
Factor

Foul water discharge rates are to be calculated in accordance with Sewers for Adoption and Urban Drainage (Butler & 
Davies, 2nd Ed, 2004 ):

1 Bed 1 person
1 bed 2 person
2 bed 4 person

14
0
0

G
l/hd.day

200
200
200

Peak Flow
Factor

6
6
6

Volume

3 bed 6 person 0

1
0
0
0

PersonsDescription Units

6

1.10
1.10
1.10
1.10200 4000

l/day
18480

0
0
0

l/day/unit
4000
4000
4000

4000 0

0.46Estimated Flow (Qf):86400

39600TOTAL:

Anticipated Usage Hours: 24

4000 0
10560 21120

4 bed 6 person 0 0 200 1.10 6

16

5 bed 6 person 0 0 200 1.10 6
6 bed 8 person 2 8 200 1.10 6

Total flow 0.46
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Surface water storage 
requirements for sites

www.uksuds.com�Ň�6WRUDJH�HVWLPDWLRQ�WRRO

7KLV�UHSRUW�ZDV�SURGXFHG�XVLQJ�WKH�6WRUDJH�HVWLPDWLRQ�WRRO�GHYHORSHG�E\�+5�:DOOLQJIRUG�DQG�DYDLODEOH�DW�www.uksuds.com��7KH�XVH�RI�WKLV�WRRO�LV�VXEMHFW�WR�WKH�8.�6X'6�WHUPV�DQG�FRQGLWLRQV�DQG�OLFHQFH�DJUHHPHQW��ZKLFK�FDQ�ERWK�EH�
found at http://uksuds.com/terms-and-conditions.htm��7KH�RXWSXWV�IURP�WKLV�WRRO�KDYH�EHHQ�XVHG�WR�HVWLPDWH�VWRUDJH�YROXPH�UHTXLUHPHQWV��7KH�XVH�RI�WKHVH�UHVXOWV�LV�WKH�UHVSRQVLELOLW\�RI�WKH�XVHUV�RI�WKLV�WRRO��1R�OLDELOLW\�ZLOO�EH�DFFHSWHG�
E\�+5�:DOOLQJIRUG��WKH�(QYLURQPHQW�$JHQF\��&(+��+\GURVROXWLRQV�RU�DQ\�RWKHU�RUJDQLVDWLRQ�IRU�XVH�RI�WKLV�GDWD�LQ�WKH�GHVLJQ�RU�RSHUDWLRQDO�FKDUDFWHULVWLFV�RI�DQ\�GUDLQDJH�VFKHPH�

This is an estimation of the storage volume requirements that are needed to meet normal 

best practice criteria in line with Environment Agency guidance “Preliminary rainfall runoff 

management for developments”, W5-074/A/TR1/1 rev. E (2012) and the SuDS Manual, C753 

(Ciria, 2015). It is not to be used for detailed design of drainage systems. It is recommended 

that hydraulic modelling software is used to calculate volume requirements and design 

GHWDLOV�EHIRUH�¿QDOLVLQJ�WKH�GUDLQDJH�VFKHPH�

Site name:

Calculated by:

Latitude:

Longitude:

Reference:

Date:

Site coordinates

Site location:

��:KHUH�UDLQZDWHU�KDUYHVWLQJ�RU�LQ¿OWUDWLRQ�KDV�EHHQ�XVHG�IRU�PDQDJLQJ�VXUIDFH�
water runoff such that the effective impermeable area is less than 50 % of the ‘area 

SRVLWLYHO\�GUDLQHG¶��WKH�µQHW�VLWH�DUHD¶�DQG�WKH�HVWLPDWHV�RI�4EDU�DQG�RWKHU�ÀRZ�UDWHV�
will have been reduced accordingly.

Site characteristics
7RWDO�VLWH�DUHD��KD�
6LJQL¿FDQW�SXEOLF�RSHQ�VSDFH��KD�
$UHD�SRVLWLYHO\�GUDLQHG��KD�
3HUYLRXV�DUHD�FRQWULEXWLRQ����
,PSHUPHDEOH�DUHD��KD�
Percentage of drained area  
WKDW�LV�LPSHUPHDEOH����
,PSHUYLRXV�DUHD�GUDLQHG�YLD�LQ¿OWUDWLRQ��KD�
5HWXUQ�SHULRG�IRU�LQ¿OWUDWLRQ� 
V\VWHP�GHVLJQ��\HDU�
,PSHUYLRXV�DUHD�GUDLQHG�WR� 
UDLQZDWHU�KDUYHVWLQJ�V\VWHPV��KD�
5HWXUQ�SHULRG�IRU�UDLQZDWHU�KDUYHVWLQJ�
V\VWHP�GHVLJQ��\HDU�
&RPSOLDQFH�IDFWRU�IRU�UDLQZDWHU�KDUYHVWLQJ�
V\VWHP�GHVLJQ����
1HW�VLWH�DUHD�IRU�VWRUDJH�YROXPH�GHVLJQ��KD�
1HW�LPSHUPHDEOH�DUHD�IRU�VWRUDJH�YROXPH�
GHVLJQ��KD�

'HVLJQ�FULWHULD
9ROXPH�FRQWURO�DSSURDFK

'HIDXOW (GLWHG

&OLPDWH�FKDQJH�DOORZDQFH�IDFWRU
8UEDQ�FUHHS�DOORZDQFH�IDFWRU
,QWHUFHSWLRQ�UDLQIDOO�GHSWK��PP�
0LQLPXP�ÀRZ�UDWH��O�V�

4EDU�HVWLPDWLRQ�PHWKRG
635�HVWLPDWLRQ�PHWKRG

'HIDXOW (GLWHG

4EDU�WRWDO�VLWH�DUHD��O�V�
62,/�W\SH
+267�FODVV
635

+\GURORJ\ 'HIDXOW (GLWHG

6$$5��PP�
0�����5DLQIDOO�'HSWK��PP�
µU¶�5DWLR�0�����0����GD\�
5DLQIDOO�����\UV���KUV
5DLQIDOO�����\UV����KUV
)(+�)65�FRQYHUVLRQ�IDFWRU�
+\GURORJLFDO�UHJLRQ�
*URZWK�FXUYH�IDFWRU����\HDU�
*URZWK�FXUYH�IDFWRU�����\HDU
*URZWK�FXUYH�IDFWRU�����\HDU�
*URZWK�FXUYH�IDFWRU������\HDU�

 
Site discharge rates 'HIDXOW (GLWHG

4EDU�WRWDO�VLWH�DUHD��O�V�
4EDU�QHW�VLWH�DUHD��O�V�
��LQ���\HDU��O�V�
��LQ����\HDUV��O�V�
��LQ�����\HDUV��O�V�

(VWLPDWHG�VWRUDJH�YROXPHV 'HIDXOW (GLWHG

,QWHUFHSWLRQ�VWRUDJH��P��
$WWHQXDWLRQ�VWRUDJH��P��
/RQJ�WHUP�VWRUDJH��P��
7UHDWPHQW�VWRUDJH��P��
7RWDO�VWRUDJH�(excluding treatment) �P��

0HWKRGRORJ\ ,+���

1.4

Use long term storage

Calculate from SOIL type

5

0.09

1.1 1.1

0.3

0.09

0

N/A

30

63

Calculate from SPR and SAAR

0

5

5

2.3

1.27

77

599599

5

Richmond

1.4

6

0

N/A

2

51.46540° N

0.06

2.3

20

0.85 0.85

--

0.4

0.09
100

0.3

3.19

1.62

15

0

55

20

0

0.06

0.29767° W

2019-08-12 10:43

5

97.79

3.19

10

0.466

15

0.06

0.06

2

0.09

0.06

5

10

1.27

1.62

2 2

1313

47a Lower Mortlake Rd

5

5

0.09

http://www.uksuds.com
http://www.uksuds.com
http://uksuds.com/terms-and-conditions.htm
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Project / Site Name (including sub-
catchment / stage / phase where 
appropriate)

47a, 47 & 49,                                              
Lower Mortlake Road

Existing drainage connection type 
and location

Former car wash assume to foul sewer 
only Proposed discharge location Re-use Existing for foul and provide new for Surface

Designer Name Jon Burgess Has the owner/regulator of the 
discharge location been 
consulted?

No but a S106 will be applied forDesigner Position Principal Infrastructure Engineer

Designer Company Constructure Ltd

Is the site in a surface water flood 
risk catchment (ref. local Surface 
Water Management Plan)?

No 7  discharge rainwater to the combined sewer. Y N
2c. Proposed Discharge Details

N
Total proposed impervious area 500 6  discharge rainwater to a surface water 

sewer/drain
Y Y

Total site Area 600

Total existing impervious area 600 5  discharge rainwater direct to a watercourse N

3  attenuate rainwater in ponds or open water 
features for gradual release

N N

4  attenuate rainwater by storing in tanks or 
sealed water features for gradual release

Y Y

LPA reference (if applicable) 1  store rainwater for later use Y Y

Brief description of proposed 
work

Demolition of the existing single storey 
garages/lock ups and construction of a 

new three storey structure plus 
basement, housing fifteen new one-

bedroom residential apartments with 
shared facilities to the lower ground 

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

N N

2b. Drainage Hierarchy

OS Grid ref. (Easting, Northing)
518381 Feasible 

(Y/N)
Proposed 

(Y/N)175449

Address & post code
Richmond London                                           

TW9 2LW

Site infiltration rate 0.00003 m/s

Depth to groundwater level (1-5) m below ground level

Is infiltration feasible? No

2.
 P

ro
po

se
d 

D
is

ch
ar

ge
 A

rr
an

ge
m

en
ts

2a. Infiltration Feasibility

Superficial geology classification None

Bedrock geology classification
London Clay overlain by Kempton Park 

Gravels

London Sustainable Drainage Proforma v2019.02



Total 0 100 11

Demonstration of how the proposed SuDS 
measures improve:

c) amenity? Green spaces provided

a) water quality of the runoff? No longer a car wash

Attenuation tanks 0 (15/5) b) biodiversity? Garden areas proposed

Basins/ponds 0 0 0

Pervious pavements 0 0 0

Detailed landscaping plans See Architects

Filter drains 0 0 0 Maintenance strategy Section 5

Swales 0 0 0

Bioretention / tree pits 0 0 0

�ŝƐĐŚĂƌŐĞ�ƌĂƚĞƐ�Θ�ƐƚŽƌĂŐĞ�;ϯĂͿ�ʹ�ĚĞƚĂŝůĞĚ�
hydrologic and hydraulic calculations

Appendix D & I

3c. Proposed SuDS Measures Proposed SuDS measures & specifications 
(3b)

Attenuation
Catchment 
area (m 2 )

Plan area 
(m 2 )

Detailed drainage design drawings, 
including exceedance flow routes

Detailed design not undertaken at this stage Appendix H is strategyGreen roofs 0 0 0

Storage 
vol. (m 3 ) 4b. Other Supporting Details Page/section of drainage report

Rainwater harvesting 0 1 Detailed Development Layout Appendix B

Blue roofs

Appendix C
1 in 100 + CC 15 5

Climate change allowance used 40%

1 in 100 0.3 23.2 9 5
WƌŽƉŽƐĞĚ�ĚŝƐĐŚĂƌŐĞ�ĚĞƚĂŝůƐ�;ϮĐͿ�ʹ�ƵƚŝůŝƚǇ�
plans, correspondence / approval from 
owner/regulator of discharge location

SuDS
1 in 30 0.2 17.9 7 5

1 in 1 0.1 7.4 3 5
Drainage hierarchy (2b)

4a. Discharge & Drainage Strategy Page/section of drainage report

Greenfield (GF) 
runoff rate (l/s)

Existing 
discharge 
rate (l/s)

Required 
storage for 

GF rate (m 3 )

Proposed 
discharge 
rate (l/s)

/ŶĨŝůƚƌĂƚŝŽŶ�ĨĞĂƐŝďŝůŝƚǇ�;ϮĂͿ�ʹ�ŐĞŽƚĞĐŚŶŝĐĂů�
factual and interpretive reports, including 
infiltration results

Section 5                                           
Surface Water Management

Qbar

3.
 D

ra
in

ag
e 

St
ra

te
gy

3a. Discharge Rates & Required Storage

4.
 S

up
po

rt
in

g 
In

fo
rm

at
io

n

0.1

3b. Principal Method of Flow 
Control

Hydrobrake/Pump

0 100 10

Filter strips 0 0 0

Infiltration systems 0 0

London Sustainable Drainage Proforma v2019.02


