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EXECUTIVE SUMMARY 
 
Scope and Background 
 
This Sustainable Drainage (SuDS) Strategy has been undertaken by LK Consult Ltd (LKC) to 
support a planning application for the development of land at 23 Radium Street, Manchester. 
The development comprises the retention of the ground, first and second floors to its existing 
commercial use classes with the creation of a new ground floor entrance to the eastern 
elevation, the addition of a retractable glass rooftop extension as a covered outdoor terrace 
ancillary to the floor below, as well as other ancillary works. 
 
LKC has prepared this SuDS Strategy in line with the NPPF and Technical Guidance where 
appropriate. 
 
Consultations 

Manchester City Council – Lead Local Flood Authority (LLFA) and United Utilities (UU) have 
been contacted during preparation of this report. 
 
The Environment Agency (EA) website has been utilised to assess if there are any limitations 
that may affect the form of SuDS that may be appropriate to this site. The records show that 
the site is within Flood Zone 1 and the building footprint is shown at low risk of surface water 
flooding up to 0.3m depth.   
 
Site Constraints and Drainage Strategy 

The ground conditions beneath the site are recorded as Till superficial deposits (mainly 
comprising firm to stiff Clay) over Manchester Marl (mudstone) bedrock.  This has been 
confirmed by British Geological Survey (BGS) borehole records.  
 
There site and the adjacent areas slope downwards towards the southeast. 
 
A review of the site setting and existing constraints has identified that there are existing 
downspouts from the building that pass directly into the ground (likely passing to the combined 
sewer network).  
 
Based on a review the site constraints and consideration of the drainage hierarchy it is 
considered that there is limited opportunity to provide SuDS within the development to control 
the flows of surface water. Therefore, effectively the existing drainage would be retained. 
 
There may be opportunities within the development to include some SuDS features in the 
amenity space such as planters to provide some element of betterment from this area of the 
site. The proposed glass roof extension would preclude the use of a green or blue roof within 
the development. 
 
There may be an opportunity to include permeable paving within the existing hardstanding 
yard area in the southern part of the site; however, this would only provide attenuation to the 
area which it drains directly, and based on the ground conditions, would need to be connected 
to the UU combined sewer. 
 
All proposed outflow connections from the development should be agreed with the Lead Local 
Planning Authority and United Utilities. 
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1 Introduction 

 Background 

LK Consult Ltd (LKC) were commissioned to carry out a Sustainable Drainage Strategy 
for 23 Radium Street, Manchester.  The report was undertaken in support of a planning 
application to refurbish and extend the existing building and retain a commercial end 
use.  
 
The report will consider the impact of the development on surface water runoff 
accounting for climate change. The sustainable drainage assessment in Section 4 will 
provide an overview of the SuDS techniques which could be considered on the site. 
 
This outline SuDS assessment is presented with reference to the hydrological and 
hydrogeological context of the development taking account of the Planning Practice 
Guidance1 (PPG), updated August 2022.  
 
The report findings are based upon professional judgement and are summarised 
below. The report includes baseline data from the Environment Agency (EA), rainfall 
data from the Wallingford Studies and Hydrogeological information from the British 
Geological Survey (BGS). The assessment will summarise and refer to these datasets 
in the text. 
 
Drainage on the site has been assessed by considering the following key constraints: 
 

∑ Topography of the site. 
∑ Local water features and hydrological context. 
∑ Underlying geology, soil types and permeability. 
∑ Layout and geometry of the proposed development. 

 Site Details 

A summary of the general site details is presented in Table 1-1. A site location plan 
and proposed layout plans are provided in Appendix A. 
 

Site Details 
Location East of Radium Street, to the northwest of School Court, M4 6AY. 

Centred at approximate National Grid Reference 385110E 398750N. 
Area Approximately 405m2.  

Topography External ground levels are c. 51.63mAOD off Radium Street in the northwest 
corner to c. 49.57mAOD off the southeast corner. 

Current Land Use Site 
Majority of the site occupied by the existing building with a small concrete 
driveway to an existing roller shutter door on the southern boundary.  Part of the 
ground floor is occupied by a bakery.  
Surrounding Area/ Boundary Treatment 
Northwest:  Recently cleared site.  East and south: Commercial properties and 
parking. West: Residential properties. 

Proposed 
Development 

‘To retain the ground, first and second floors to its existing commercial use 
classes with the creation of a new ground floor entrance to the eastern elevation, 
the addition of a retractable glass rooftop extension as a covered outdoor terrace 
ancillary to the floor below, as well as other ancillary works.’ 

Table 1-1: Summary of site details.  

 
1 “Planning Practice Guidance” https://www.gov.uk/guidance/flood-risk-and-coastal-change. Ministry of Housing 
Communities and Local Government. August 2022. 
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2 Site Setting 

 Environmental Setting 

LKC has undertaken a review of public domain information including British Geological 
Survey data, Environment Agency, historical mapping and aerial photography to 
provide a summary of the environmental setting of the site. This is summarised in Table 
2-1 below. 
 

Summary of the Environmental Setting 

Geology 

Superficial Till (Diamicton).  

Bedrock Manchester Marl (Mudstone). 
BGS Boreholes (Appendix B) BH Ref: SJ89NE703 c.120m SW: Made ground to 

0.68m Firm to very stiff silty or silty sandy clay to 
>8.00mbgl.  No groundwater.  

Defra Soilscape Mapping Type 17: Slowly permeable, seasonally wet, acid, 
loamy and clayey soils. 
Natural Drainage Type: Impeded drainage.  

Hydrogeology 
Aquifer 
Designation 

Superficial Secondary Undifferentiated Aquifer. 
Bedrock Secondary B Aquifer. 

Source Protection Zone (SPZ) Site not within an SPZ. 

Flood Zone 
 
(Environment 
Agency Flood 
Map for 
Planning and 
Risk of Flooding 
from Surface 
Water [RoFSW] 
Map) 

The site is within Fluvial Flood Zone 1. 
 
Flood Zone 1: Very Low risk, with annual probability of flooding from rivers and the 
sea of less than 0.1% (1 in 1000). 
 
The RoFSW flood maps including climate change indicate a low chance of flooding 
up to 0.3m depth within the footprint of the existing building.  LKC note that this is an 
artifact of the modelling where if there is a risk of flooding in greater than 50% of 
length of the external perimeter of the property or where the model shows 25% of 
the property footprint is flooded to a greater depth than 25 mm.  

Hydrology 
All adjacent and internal 
surface water 

Rochdale Canal c. 95m SE. 

Site History Early mapping shows a church school occupied 
the plot.  The site and the adjacent area became 
part a works complex (possibly flint glass) and 
ironworks before the plot was cleared of buildings.  
The current building dates from 19642 and was 
labelled up to 1996 historical mapping as “works”. 
Latterly the building has been used as a bakery, 
restaurant and creative media studio.  

Table 2-1: Summary of the Environmental Setting. 

 Site Levels 

External site levels are shown on the existing site layout plan in Appendix A. 
 

To the eastern elevation a manhole cover is present with a cover level of 50.17mAOD.  
A further manhole cover is present adjacent southeast at 49.55mAOD. 
 
External and building floor levels are not proposed to change.  The existing access to 
Radium Street will remain.   
 

 
2 https://www.loopnet.co.uk/Listing/23-Radium-St-Manchester/14554882/ 
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Radium street falls to the south alongside the building from 51.63mAOD to 
50.33mAOD. 

 Site Reconnaissance 

LKC carried out a site reconnaissance March 2025.  The site area comprises the 
building footprint and hardstanding and the manhole covers identified on the 
topographic survey were noted.  The northern and eastern site boundaries were 
denoted by a fence.  A three-storey fire escape was noted on the northeast corner. 
 
Downpipes for roof drainage were noted on the southern and eastern elevations.  The 
majority of the building footprint comprise the three-storey section, with a single storey 
garage section on the southeast corner.  
 
Photographs are shown in Plate 2-1. 
 

  
Plate 2-1:  Site photographs (March 2025).  
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3 Consultation 

Information from consultees is summarised in Table 3-1 below. 
 
Relevant correspondence is provided in Appendix C. 
 

Source Details 

Lead Local 
Flood 
Authority  

No response received from the LLFA.I 

United Utilities 
(UU) 
 

Sewer Map Manholes present along the eastern part of the site and 
508x762mm public combined sewer along Radium Street.   

Likely conditions for 
connecting into their 
sewerage system 

In accordance with the hierarchy of drainage options within 
the National Planning Practice Guidance, both discharge to 
ground via infiltration and discharge to a waterbody should 
be discounted prior to consideration of discharging surface 
water to the public sewer system. Evidence should be 
provided to demonstrate how these have been discounted. 
 
Once evidence is provided United Utilities will consider a 
connection to the 508x762mm public combined sewer 
within Radium Street located west of the site at a pass 
forward flow to be agreed by the Lead Local Flood 
Authority. United Utilities request that any agreed rate does 
not exceed 5l/s. 

Table 3-1: Summary of Consultee Information. 
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4 Sustainable Drainage Strategy 

 Introduction 

The NPPF recognises that flood risk and other environmental damage can be 
managed by minimising changes in the volume and rate of surface run-off from 
development sites through the use of Sustainable Drainage Systems (SuDS), this 
being complementary to the control of development within the floodplain. 
 
SuDS will not alleviate flooding in an area prone to flooding; however, properly 
designed SuDS have the potential to prevent the surface water runoff from new 
development worsening the flood risk. The effective disposal of surface water from 
development is a material planning consideration in determining proposals for the 
development and use of land. 
 
The accepted principles are that surface water arising from a developed area should, 
as far as practicable, be managed in a sustainable manner to mimic the surface water 
flows arising from the site prior to the proposed development, while reducing the flood 
risk to the site itself and elsewhere, taking climate change into account. 
 
The Building Regulations Requirement H33 stipulates that rainwater from roofs and 
paved areas is carried away from the surface to discharge to one of the following, listed 
in order of priority: 
 

 an adequate soakaway or other adequate infiltration system, 
 a watercourse or, where that is not practicable, 
 a sewer. 

 
The concept of a sustainable drainage system has been incorporated into the outline 
drainage strategy for the study area in order to comply with the Flood and Water 
Management Act 20104. 
 
Suitability of different SuDS will be governed by prevailing site conditions, such as the 
type and scale of development, topography, ground conditions (soil permeability, 
ground stability, depth to water table), local hydrogeology and risk of groundwater 
contamination (presence of sensitive aquifers and source protection zones) etc. 

 Sustainable Drainage Hierarchy 

4.2.1 Infiltration 

The Groundwater Source Protection Zone mapping from the EA website shows that 
the site is not within any identified protection zones. 
 
Superficial and bedrock conditions as obtained from BGS mapping and historical 
borehole records and ground investigation works carried out by LKC in the area 
indicate a substantial thickness >8m of firm to stiff clay is present.  The bedrock is 
mapped as mudstone below the site. 
 
Soilscape classifies the site soils as “impeded drainage”. 
 
This indicates that ground conditions are not conducive to soakaways on site.   
Notwithstanding the above, there is insufficient space to install a soakaway on site 

 
3 Building Regulations part H3 2010: Approved Document, Drainage and Waste Disposal. 
4 Flood and Water Management Act 2010: UK Government. 
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based on the existing building footprint, which will be maintained as part of the 
development, occupying almost 100% of the site area.  

4.2.2 Watercourses 

There are no observable watercourses within or near the boundary of the site. 
Currently surface water from the site runs overland to the south and east.  The 
Rochdale Canal is not considered suitable given its distance from the site.  

4.2.3 Public Sewer 

A 508x762mm public combined sewer is present to the west of the site running along 
Radium Street. 

4.2.4 Other Sewers 

The manholes to the eastern elevation of the building are anticipated to comprise a 
private connection to the public sewer. 

 Surface Water Drainage Strategy 

Following the assessment of the site settings and existing constraints to the 
development. The drainage options relating to the final discharge of surface water for 
this section of the site are listed in Table 4-1 in order of priority within the NPPF: 
 

Option 
No: 

Drainage Solution Most feasible 
solution 

Reasoning 

a Soakaway/Infiltration N/A Not feasible due to cohesive ground conditions 
and there is no physical room on site to 
construct a soakaway.   

b Connection to 
Watercourse 

N/A Not feasible as there are no known 
watercourses within or adjacent to the site.   

c Discharge into a sewer 1 A connection into the sewer in Radium Street 
would be possible – subject to approval from the 
LLFA and connection consent from UU.  

Table 4-1: Drainage options. 

 Site Constraints and Opportunities  

Whilst it is recognised that opportunities to utilise SuDS should be included within 
developments, the constraints posed by the development are also critical in assessing 
the options for disposal of surface water.  
 
UU have indicated potential points of connection that have been discussed in  
Section 3, Table 3-1 of this report. A review of the drainage hierarchy has been 
undertaken and ruled out the opportunity for infiltration or discharge to surface 
watercourse. UU have identified a discharge rate of 5 l/s through a predevelopment 
enquiry.  
 
As part of this enquiry the constraints within the site and the development proposals 
were not set out to UU and these are discussed below, in addition to this the proposed 
development has been updated since the predevelopment enquiry was completed. 
 
The development proposal comprises the refurbishment of the existing building with 
an upwards extension of a glass roof top terrace. 
 
Following a review of the site setting through site reconnaissance and a review of 
Streetview and aerial imagery, it is evident that the existing building is drained via 



23 Radium Street, Manchester 
Sustainable Drainage Strategy

 

 
LK Consult Ltd 7 
Ref: FRA241066  

downspouts located on the eastern and southern elevations of the mill.  These take 
the three storey section and the single storey section on the southeast corner. 
 
The building also forms the entire site boundary up to the pavement on the western 
boundary of the site and to the northern planning boundary.  A small area of 
hardstanding of approximately 45 m2 is located at the southern end of the site and is 
currently utilised as outdoor seating for the existing bakery and access to the single 
storey garage. 
 
The roof downspouts pass down the elevations of the building and directly into the 
ground.   

 Proposed Drainage in the Context of the Development Proposals 

The existing drainage and site setting have been reviewed to consider the constraints 
and opportunities for the site in terms of the drainage. As noted above, the proposed 
development is to retain the ground, first and second floors to its existing commercial 
use classes with the creation of a new ground floor entrance to the eastern elevation, 
the addition of a retractable glass rooftop extension as a covered outdoor terrace 
ancillary to the floor below. 
 
At this stage it is considered that there is limited opportunity to alter the existing 
drainage arrangements for the site given the locations of the existing roof drainage 
downspouts on the building and the limited space to provide attenuation, given that 
this development is effectively re-using the existing building.  
 
There may be opportunities within the development to include some SuDS features 
around the downspouts on the eastern elevation such as planters to provide some 
element of betterment from this area of the site.  
 
The upwards extension of a glass rooftop extensions and the covered outdoor terrace 
would preclude the use of a green or blue roof within the development.  
 
There may be an opportunity to include porous paving within the open area to the south 
of the site; however, this would only provide attenuation to the area which it drains 
directly, and based on the ground conditions, would need to be connected to the UU 
combined sewer. 
 
Given the scale and nature of the development there are no opportunities to provide 
other SuDS features such as infiltration features based on the geology and SuDS 
features such as ponds, swales, rills etc based on the limited space within the 
development.  
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5 Conclusion 

The majority of the site occupied by the existing building with a small concrete driveway 
to an existing roller shutter door on the southern boundary.  Part of the ground floor is 
occupied by a bakery.  
 
The development proposals include the retention of the ground, first and second floors 
to its existing commercial use classes with the creation of a new ground floor entrance 
to the eastern elevation, the addition of a retractable glass rooftop extension as a 
covered outdoor terrace ancillary to the floor below, as well as other ancillary works.’ 
 
A review of the site setting and existing constraints has identified that there are existing 
downspouts from the building that pass directly into the ground (likely passing to the 
combined sewer network).  
 
Based on a review the site constraints and consideration of the drainage hierarchy it 
is considered that there is limited opportunity to provide SuDS within the development 
to control the flows of surface water. Therefore, effectively the existing drainage would 
be retained. 
 
There may be opportunities within the development to include some SuDS features in 
the amenity space such as planters to provide some element of betterment from this 
area of the site. The proposed glass rooftop extension abd cover outdoor terrace would 
preclude the use of a green or blue roof within the development. 
 
There may be an opportunity to include permeable paving within the existing 
hardstanding yard area in the southern part of the site; however, this would only 
provide attenuation to the area which it drains directly, and based on the ground 
conditions, would need to be connected to the UU combined sewer. 
 
All proposed outflow connections from the development should be agreed with the 
Lead Local Planning Authority and United Utilities. 
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�ēôϙ[ôÍîϙ[ĺèÍīϙ>īĺĺîϙ�ŪťēĺŘĖťƅϙēÍŜϙŘôŜŕĺĲŜĖæĖīĖťƅϙċĺŘϙÍīīϙŜŪŘċÍèôϙſÍťôŘϙîŘÍĖĲÍČôϙèĺĲèôŘĲŜϙÍĲîϙťēôĖŘϙĖĲŕŪťϙťĺϙ
ƅĺŪŘϙŕŘĺŕĺŜÍīϙĖŜϙèŘĖťĖèÍīϟϙ´ĺŪϙŜēĺŪīîϙÍīŜĺϙèĺĲŜĖîôŘϙſēôťēôŘϙĖťϙĖŜϙĲôèôŜŜÍŘƅϙťĺϙîĖŜèŪŜŜϙƅĺŪŘϙŕŘĺŕĺŜÍīϙſĖťēϙťēôϙ
(ĲŽĖŘĺĲıôĲťϙ�ČôĲèƅϠϙĺŘϙIĲťôŘĲÍīϙ"ŘÍĖĲÍČôϙ�ĺÍŘîϙϼĖċϙĺŕôŘÍťĖĲČϙĖĲϙƅĺŪŘϙÍŘôÍϽϟϙ
�ēôϙ[ĺèÍīϙ�īÍĲĲĖĲČϙ�ŪťēĺŘĖťƅϙÍŘôϙťēôϙîôťôŘıĖĲĖĲČϙÍŪťēĺŘĖťƅϙċĺŘϙÍĲƅϙÍŕŕīĖèÍťĖĺĲϙċĺŘϙŕīÍĲĲĖĲČϙŕôŘıĖŜŜĖĺĲϙÍĲîϙťēôϙ
ÍŕŕŘĺŕŘĖÍťôϙÍŪťēĺŘĖťƅϙċĺŘϙîôťôŘıĖĲĖĲČϙèĺŜťϙŽĖÍæĖīĖťƅϙĺċϙÍϙŕŘĺŕĺŜôîϙîŘÍĖĲÍČôϙŜèēôıôϠϙŜŪèēϙÍŜŜôŜŜıôĲťŜϙÍŘôϙ
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ĺŪťŜĖîôϙĺċϙťēôϙĤŪŘĖŜîĖèťĖĺĲϙĺċϙ�ĲĖťôîϙ�ťĖīĖťĖôŜϟϙ
ϙ
IĲċĖīťŘÍťĖĺĲϙ
�ŪŘċÍèôϙſÍťôŘϙŘŪĲĺċċϙČôĲôŘÍťôîϙċŘĺıϙťēĖŜϙîôŽôīĺŕıôĲťϙŜēĺŪīîϙîĖŜèēÍŘČôϙťĺϙťēôϙČŘĺŪĲîϙŽĖÍϙĖĲċĖīťŘÍťĖĺĲϙŜƅŜťôıϙ
ſēôŘôϙċôÍŜĖæīôϟϙϙ
�ϙîôťÍĖīôîϙôŽĖîôĲèôϙæÍŜôîϙċôÍŜĖæĖīĖťƅϙÍŜŜôŜŜıôĲťϙıŪŜťϙæôϙèÍŘŘĖôîϙĺŪťϙĖĲϙīĖĲôϙſĖťēϙ�ēÍŕťôŘϙ͔͑ϙĺċϙťēôϙ�I�I�ϙ�Ū"�ϙ
aÍĲŪÍīϙ͑͏͔͐ϙťĺϙîôťôŘıĖĲôϙſēôťēôŘϙĖĲċĖīťŘÍťĖĺĲϙĖŜϙÍϙŜŪĖťÍæīôϙıôťēĺîϙĺċϙŜŪŘċÍèôϙſÍťôŘϙîĖŜŕĺŜÍīϟϙ
�ÍŘťĖèŪīÍŘϙÍťťôĲťĖĺĲϙıŪŜťϙæôϙŕÍĖîϙťĺϙ@ŘĺŪĲîϙ®ÍťôŘϙ�ĺŪŘèôϙ�ŘĺťôèťĖĺĲϙ¾ĺĲôŜϙťĺϙôĲŜŪŘôϙťēÍťϙťēôϙŘĖŜħϙĺċϙŕĺīīŪťĖĺĲϙ
ťĺϙťēôŜôϙŽÍīŪÍæīôϙŘôŜĺŪŘèôŜϙĖŜϙĲĺťϙèĺıŕŘĺıĖŜôîϟϙ"ôťÍĖīŜϙèÍĲϙæôϙĺæťÍĖĲôîϙċŘĺıϙťēôϙČĺŽôŘĲıôĲťϙſôæŜĖťôϡϙ
ēťťŕŜϡϯϯſſſϟČĺŽϟŪħϯČŪĖîÍĲèôϯČŘĺŪĲîſÍťôŘϱŜĺŪŘèôϱŕŘĺťôèťĖĺĲϱƏĺĲôŜϱŜŕƏŜϭċĖĲîϱČŘĺŪĲîſÍťôŘϱŜŕƏŜϙ
IċϙƅĺŪŘϙŜĖťôϙĖŜϙĖĲϙÍϙ@ŘĺŪĲîſÍťôŘϙ�ĺŪŘèôϙ�ŘĺťôèťĖĺĲϙ¾ĺĲôϠϙƅĺŪϙŜēĺŪīîϙēÍŽôϙŘôČÍŘîϙťĺϙťēôϙ(ĲŽĖŘĺĲıôĲťϙ�ČôĲèƅЍŜϙ
ÍŕŕŘĺÍèēϙťĺϙ@ŘĺŪĲîſÍťôŘϙ�ŘĺťôèťĖĺĲϟϙIĲċĺŘıÍťĖĺĲϙĺĲϙťēĖŜϙĖŜϙÍŽÍĖīÍæīôϙŽĖÍϙťēôϙīĖĲħϙæôīĺſϡϙ
ēťťŕŜϡϯϯſſſϟČĺŽϟŪħϯČĺŽôŘĲıôĲťϯŕŪæīĖèÍťĖĺĲŜϯČŘĺŪĲîſÍťôŘϱŕŘĺťôèťĖĺĲϱŕĺŜĖťĖĺĲϱŜťÍťôıôĲťŜϙϙϙ
�īôÍŜôϙĲĺťôϙťēÍťϙŜŪèēϙÍϙīĺèÍťĖĺĲϙèĺŪīîϙēÍŽôϙĖıŕīĖèÍťĖĺĲŜϙċĺŘϙťēôϙŕŘĖĲèĖŕīôϙĺċϙƅĺŪŘϙîôŽôīĺŕıôĲťϙÍĲîϙťēôϙĲôôîϙ
ċĺŘϙÍîîĖťĖĺĲÍīϙıĖťĖČÍťĖĲČϙıôÍŜŪŘôŜϙťĺϙŕŘĺťôèťϙťēôϙČŘĺŪĲîſÍťôŘϙôĲŽĖŘĺĲıôĲťϙÍĲîϙŕŪæīĖèϙſÍťôŘϙŜŪŕŕīƅϙĖĲϙťēôϙ
îôťÍĖīôîϙîôŜĖČĲϙĺċϙƅĺŪŘϙŜĖťôϟϙ
ϙ
FĖČēſÍƅϙ"ŘÍĖĲÍČôϙϙ
IċϙÍĲϙôŽĖîôĲèôϙæÍŜôîϙÍŜŜôŜŜıôĲťϙēÍŜϙæôôĲϙèÍŘŘĖôîϙĺŪťϙÍĲîϙèĺĲċĖŘıŜϙťēÍťϙĖĲċĖīťŘÍťĖĺĲϙĖŜϙĲĺťϙċôÍŜĖæīôϠϙſôϙ
ŘôèĺııôĲîϙťēÍťϙƅĺŪϙĖĲŽôŜťĖČÍťôϙťēôϙŕĺŜŜĖæĖīĖťƅϙĺċϙîŘÍĖĲĖĲČϙŜŪŘċÍèôϙſÍťôŘϙťĺϙťēôϙēĖČēſÍƅϙîŘÍĖĲϙſēôŘôϙťēĖŜϙ
ŪīťĖıÍťôīƅϙîĖŜèēÍŘČôŜϙťĺϙÍϙſÍťôŘèĺŪŘŜôϠϙæƅϙèĺĲťÍèťĖĲČϙťēôϙŘôīôŽÍĲťϙFĖČēſÍƅϙ�ŪťēĺŘĖťƅϟϙϙ
ϙ
�ŪæīĖèϙ�ôſôŘϙϙ
IĲϙÍèèĺŘîÍĲèôϙſĖťēϙťēôϙēĖôŘÍŘèēƅϙĺċϙîŘÍĖĲÍČôϙĺŕťĖĺĲŜϙſĖťēĖĲϙťēôϙbÍťĖĺĲÍīϙ�īÍĲĲĖĲČϙ�ŘÍèťĖèôϙ@ŪĖîÍĲèôϠϙæĺťēϙ
îĖŜèēÍŘČôϙťĺϙČŘĺŪĲîϙŽĖÍϙĖĲċĖīťŘÍťĖĺĲϙÍĲîϙîĖŜèēÍŘČôϙťĺϙÍϙſÍťôŘæĺîƅϙŜēĺŪīîϙæôϙîĖŜèĺŪĲťôîϙŕŘĖĺŘϙťĺϙèĺĲŜĖîôŘÍťĖĺĲϙ
ĺċϙîĖŜèēÍŘČĖĲČϙŜŪŘċÍèôϙſÍťôŘϙťĺϙťēôϙŕŪæīĖèϙŜôſôŘϙŜƅŜťôıϟϙ(ŽĖîôĲèôϙŜēĺŪīîϙæôϙŕŘĺŽĖîôîϙťĺϙîôıĺĲŜťŘÍťôϙēĺſϙ
ťēôŜôϙēÍŽôϙæôôĲϙîĖŜèĺŪĲťôîϠϙÍŜϙĺŪťīĖĲôîϙĖĲϙťēôϙbĺŘťēϙ®ôŜťϙ�Ū"�ϙŕŘĺϱċĺŘıÍϟϙ
iĲèôϙôŽĖîôĲèôϙĖŜϙŕŘĺŽĖîôîϙÍŜϙĺŪťīĖĲôîϙÍæĺŽôϠϙ�ĲĖťôîϙ�ťĖīĖťĖôŜϙſĖīīϙèĺĲŜĖîôŘϙÍϙèĺĲĲôèťĖĺĲϙťĺϙťēôϙ͔͏͗Ƅ͖͕͑ııϙ
îĖÍıôťôŘϙŕŪæīĖèϙèĺıæĖĲôîϙŜôſôŘϙſĖťēĖĲϙ�ÍîĖŪıϙ�ťŘôôťϙīĺèÍťôîϙ®ôŜťϙĺċϙťēôϙŕŘĺŕĺŜôîϙŜĖťôϙÍťϙÍϙŕÍŜŜϙċĺŘſÍŘîϙ
ċīĺſϙťĺϙæôϙÍČŘôôîϙæƅϙťēôϙ[ôÍîϙ[ĺèÍīϙ>īĺĺîϙ�ŪťēĺŘĖťƅϟϙ�ĲĖťôîϙ�ťĖīĖťĖôŜϙŘôŗŪôŜťϙťēÍťϙÍĲƅϙÍČŘôôîϙŘÍťôϙîĺôŜϙĲĺťϙ
ôƄèôôîϙ͔īϯŜϟϙ
�ŜϙÍϙ®ÍťôŘϙ�ĺıŕÍĲƅϠϙſôϙēÍŽôϙĲĺϙĺæīĖČÍťĖĺĲϙťĺϙÍèèôŕťϙēĖČēſÍƅϙîŘÍĖĲÍČôϙĖĲťĺϙĺŪŘϙŕŪæīĖèϙŜôſôŘϙĲôťſĺŘħϟϙ
FĺſôŽôŘϠϙŜēĺŪīîϙƅĺŪŘϙŕŘĺŕĺŜÍīŜϙĖĲèīŪîôϙŘŪĲĺċċϙċŘĺıϙēĖČēſÍƅŜϠϙſôϙſĺŪīîϙŘôŗŪôŜťϙťēÍťϙèĺĲŜĖîôŘÍťĖĺĲϙĖŜϙČĖŽôĲϙťĺϙ
�Ū"�ϙèĺıŕĺĲôĲťŜϙťēÍťϙîôīĖŽôŘϙŜĺŪŘèôϙèĺĲťŘĺīϙÍŘôϙĖĲèĺŘŕĺŘÍťôîϙſĖťēĖĲϙťēôϙîôŜĖČĲϙĺċϙťēôϙŜèēôıôϙťĺϙŘôîŪèôϙťēôϙ
ŽĺīŪıôϙÍĲîϙċŘôŗŪôĲèƅϙĺċϙîĖŜèēÍŘČôŜϙĺċϙťēôŜôϙċīĺſŜϙťĺϙťēôϙŕŪæīĖèϙŜôſôŘϟϙ
ϙ
[ôŽôīŜϙ
>ĺŘϙīĺſϱīƅĖĲČϙŜĖťôŜϠϙϼſēôŘôϙťēôϙČŘĺŪĲîϙīôŽôīϙĺċϙťēôϙŜĖťôϙĺŘϙťēôϙīôŽôīϙĺċϙÍϙæÍŜôıôĲťϙĖŜϙæôīĺſϙťēôϙČŘĺŪĲîϙīôŽôīϙÍťϙ
ťēôϙŕĺĖĲťϙſēôŘôϙťēôϙîŘÍĖĲÍČôϙèĺĲĲôèťŜϙťĺϙťēôϙŕŪæīĖèϙŜôſôŘϽϠϙèÍŘôϙŜēĺŪīîϙæôϙťÍħôĲϙťĺϙôĲŜŪŘôϙťēÍťϙťēôϙŕŘĺŕôŘťƅϙĖŜϙ
ĲĺťϙÍťϙĖĲèŘôÍŜôîϙŘĖŜħϙĺċϙċīĺĺîĖĲČϟϙϙIċϙťēôŜôϙèĖŘèŪıŜťÍĲèôŜϙôƄĖŜťϠϙſôϙŘôèĺııôĲîϙťēÍťϙƅĺŪϙèĺĲťÍèťϙŪŜϙťĺϙîĖŜèŪŜŜϙ
ċŪŘťēôŘϟϙϙIťϙèĺŪīîϙÍċċôèťϙťēôϙîôťÍĖīôîϙîôŜĖČĲϙĺċϙƅĺŪŘϙŜĖťôϙÍĲîϙŘôŜŪīťϙĖĲϙťēôϙĲôôîϙťĺϙĖĲèĺŘŕĺŘÍťôϙÍŕŕŘĺŕŘĖÍťôϙ
ıĖťĖČÍťĖĲČϙıôÍŜŪŘôŜϙĖĲϙƅĺŪŘϙîŘÍĖĲÍČôϙŜèēôıôϟϙϙϙϙϙ
ϙ
[ÍĲîϙîŘÍĖĲÍČôϙϯϙiŽôŘīÍĲîϙċīĺſŜϙϯϙťŘÍèħϙîŘÍĖĲÍČôϙϙ
�ĲĖťôîϙ�ťĖīĖťĖôŜϙēÍŽôϙĲĺϙĺæīĖČÍťĖĺĲϠϙÍĲîϙċŪŘťēôŘıĺŘôϙſôϙîĺϙĲĺťϙÍèèôŕťϙīÍĲîϙîŘÍĖĲÍČôϠϙĺŽôŘīÍĲîϙċīĺſŜϙĺŘϙťŘÍèħϙ
îŘÍĖĲÍČôϙĖĲťĺϙťēôϙŕŪæĖèϙŜôſôŘÍČôϙĲôťſĺŘħϙŪĲîôŘϙÍĲƅϙèĖŘèŪıŜťÍĲèôŜϙ
ϙ
(ƄĖŜťĖĲČϙ®ÍŜťôſÍťôŘϙ�ŜŜôťŜϙ�ŘĺŜŜĖĲČϙťēôϙ�Ėťôϙ
®ôϙēÍŽôϙŘôŽĖôſôîϙĺŪŘϙŘôèĺŘîŜϙÍĲîϙèÍĲϙèĺĲċĖŘıϙťēÍťϙťēôŘôϙîĺôŜϙĲĺťϙÍŕŕôÍŘϙťĺϙæôϙÍĲƅϙϙèēÍŘťôîϙŕŪæīĖèϙŜôſôŘŜϙ
īĺèÍťôîϙſĖťēĖĲϙťēôϙæĺŪĲîÍŘƅϙĺċϙŕŘĺŕĺŜôîϙîôŽôīĺŕıôĲťϟϙFĺſôŽôŘϠϙîŪôϙťĺϙťēôϙÍèèŪŘÍèƅϙĺċϙťēôϙŘôèĺŘîŜϙÍĲîϙťēôϙ
ŕŪæīĖèϙŜôſôŘϙťŘÍĲŜċôŘϙīôČĖŜīÍťĖĺĲϙĖĲϙ͑͏͐͐ϠϙĲĺťϙÍīīϙŕŪæīĖèϙŜôſôŘŜϙÍŘôϙŜēĺſĲϙĺĲϙĺŪŘϙŘôèĺŘîŜϙŜĺϙſôϙſĺŪīîϙÍŜħϙťēÍťϙ
ƅĺŪϙŕŘĺèôôîϙſĖťēϙèÍŪťĖĺĲϙÍĲîϙèÍŘŘƅϙĺŪťϙƅĺŪŘϙĺſĲϙŜĖťôϙĖĲŽôŜťĖČÍťĖĺĲϙſĺŘħŜϟϙIċϙÍĲƅϙŪĲèēÍŘťôîϙŜôſôŘŜϙÍŘôϙ
ĖîôĲťĖċĖôîϙſēĖīôϙèÍŘŘƅĖĲČϙĺŪťϙƅĺŪŘϙſĺŘħŜϙſôϙſĺŪīîϙÍŜħϙťēÍťϙƅĺŪϙèĺĲťÍèťϙ�ĲĖťôîϙ�ťĖīĖťĖôŜϙÍťϙťēôϙôÍŘīĖôŜťϙ
ĺŕŕĺŘťŪĲĖťƅϙŜĺϙťēÍťϙſôϙèÍĲϙĺċċôŘϙČŪĖîÍĲèôϙÍĲîϙŪŕîÍťôϙĺŪŘϙŘôèĺŘîŜϙϙ
ϙ
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(ƄĖŜťĖĲČϙ®ÍťôŘϙ�ŜŜôťŜϙ�ŘĺŜŜĖĲČϙťēôϙ�Ėťôϙϙ
IťϙĖŜϙťēôϙîôŽôīĺŕôŘϙŘôŜŕĺĲŜĖæĖīĖťƅϙťĺϙĖîôĲťĖċƅϙŪťĖīĖťĖôŜϙĺĲϱŜĖťôϟϙ®ēôŘôϙèīôÍĲϙſÍťôŘϙÍŜŜôťŜϙÍŘôϙŜēĺſĲϙĺĲϙĺŪŘϙ
ŘôèĺŘîŜϠϙſôϙŘôèĺııôĲîϙťēÍťϙƅĺŪϙèĺĲťÍèťϙĺŪŘϙ®ÍťôŘϙ�Řôϱ"ôŽôīĺŕıôĲťϙ�ôÍıϠϙŽĖÍϙťēôϙċĺīīĺſĖĲČϙôıÍĖīϙÍîîŘôŜŜϡϙ
"ôŽôīĺŕôŘ�ôŘŽĖèôŜ®ÍťôŘЬŪŪŕīèϟèĺϟŪħϟϙ>ŪŘťēôŘϙĖĲċĺŘıÍťĖĺĲϙċĺŘϙťēĖŜϙŜôŘŽĖèôϙèÍĲϙæôϙċĺŪĲîϙĺĲϙĺŪŘϙſôæŜĖťôϙŽĖÍϙ
ťēôϙīĖĲħϙæôīĺſϡϙ
ēťťŕŜϡϯϯſſſϟŪĲĖťôîŪťĖīĖťĖôŜϟèĺıϯæŪĖīîôŘŜϱîôŽôīĺŕôŘŜϯīÍŘČôŘϱîôŽôīĺŕıôĲťŜϯŕŘôϱîôŽôīĺŕıôĲťϯſÍťôŘϱ
ŕŘôϱîôŽϯϙ
ϙ
�ĺĲĲôèťĖĺĲϙ�ŕŕīĖèÍťĖĺĲϙ
�īťēĺŪČēϙſôϙıÍƅϙîĖŜèŪŜŜϙÍĲîϙÍČŘôôϙîĖŜèēÍŘČôϙŕĺĖĲťŜϙÍĲîϙŘÍťôŜϙĖĲϙŕŘĖĲèĖŕīôϠϙŕīôÍŜôϙæôϙÍſÍŘôϙťēÍťϙƅĺŪϙſĖīīϙēÍŽôϙ
ťĺϙÍŕŕīƅϙċĺŘϙÍϙċĺŘıÍīϙŜôſôŘϙèĺĲĲôèťĖĺĲϟϙ�ēĖŜϙĖŜϙŜĺϙťēÍťϙſôϙèÍĲϙÍŜŜôŜŜϙťēôϙıôťēĺîϙĺċϙèĺĲŜťŘŪèťĖĺĲϠϙFôÍīťēϙЭϙ
�ÍċôťƅϙŘôŗŪĖŘôıôĲťŜϙÍĲîϙťĺϙŪīťĖıÍťôīƅϙĖĲŜŕôèťϙťēôϙèĺĲĲôèťĖĺĲϙſēôĲϙĖťϙĖŜϙıÍîôϟϙ"ôťÍĖīŜϙĺċϙťēôϙÍŕŕīĖèÍťĖĺĲϙ
ŕŘĺèôŜŜϙÍĲîϙťēôϙċĺŘıϙĖťŜôīċϙèÍĲϙæôϙĺæťÍĖĲôîϙċŘĺıϙĺŪŘϙſôæŜĖťôϙæƅϙċĺīīĺſĖĲČϙťēôϙīĖĲħϙæôīĺſϡϙ
ēťťŕŜϡϯϯſſſϟŪĲĖťôîŪťĖīĖťĖôŜϟèĺıϯæŪĖīîôŘŜϱîôŽôīĺŕôŘŜϯſÍŜťôſÍťôŘϱŜôŘŽĖèôŜϯŜôſôŘϱèĺĲĲôèťĖĺĲŜϯŜôſôŘϱ
èĺĲĲôèťĖĺĲϯϙ
®ôϙŘôèĺııôĲîϙťēÍťϙťēôϙîôťÍĖīôîϙîôŜĖČĲϙŜēĺŪīîϙèĺĲċĖŘıϙťēôϙīĺèÍťĖĺĲŜϙĺċϙÍīīϙŪťĖīĖťĖôŜϙĖĲϙťēôϙÍŘôÍϙÍĲîϙôĲŜŪŘôϙťēÍťϙ
ÍĲƅϙŕŘĺŕĺŜôîϙîŘÍĖĲÍČôϙŜĺīŪťĖĺĲϙèĺĲŜĖîôŘŜϙŘĺŪťĖĲČϙÍĲîϙèīÍŜēϙèēôèħŜϙſēôŘôϙŘôŗŪĖŘôîϟϙ
IċϙſôϙèÍĲϙæôϙĺċϙÍĲƅϙċŪŘťēôŘϙÍŜŜĖŜťÍĲèôϙŕīôÍŜôϙîĺĲЍťϙēôŜĖťÍťôϙťĺϙèĺĲťÍèťϙŪŜϙċŪŘťēôŘϟϙ
ϙ
/�ĐĂŶ�ĐŽŶĨŝƌŵ�ƚŚĂƚ�ǁĞ�ĚŽ�ŶŽƚ�ŚĂǀĞ�ŵŽĚĞůůĞĚ�ĨůŽŽĚ�ƌŝƐŬ�ǁŝƚŚŝŶ�ƚŚĞ�ǀŝĐŝŶŝƚǇ�ŽĨ�ƚŚĞ�ƉƌŽƉŽƐĞĚ�ĚĞǀĞůŽƉŵĞŶƚ͘ϙ
ϙ
WůĞĂƐĞ�ŶŽƚĞ�ƚŚĂƚ�hŶŝƚĞĚ�hƚŝůŝƚŝĞƐ�tĂƚĞƌ�>ŝŵŝƚĞĚ�;hhtͿ�ĐĂŶ�ŽŶůǇ�ƌĞĐŽƌĚ�ĂŶĚ�ĐŚĞĐŬ�ĨůŽŽĚŝŶŐ�ĞǀĞŶƚƐ�ǁŚŝĐŚ�ĂƌĞ�ƌĞƉŽƌƚĞĚ�
ƚŽ�ƵƐ�ĂŶĚ�ǁĞ�ŚĂǀĞ�ƚŽ�ĐŽŵƉůǇ�ǁŝƚŚ�ŽƵƌ�ZĞŐƵůĂƚŽƌƐ�ŝŶƐƚƌƵĐƚŝŽŶƐ�ŽŶ�ƚŚĞ�ƋƵĂůŝĨŝĐĂƚŝŽŶ�ŽĨ�ĨůŽŽĚŝŶŐ�ĞǀĞŶƚƐ͘ϙ
ϙ
KƵƌ�ƌĞƐƉŽŶƐĞ�ĚŽĞƐ�ŶŽƚ�ŝŶĐůƵĚĞ͗ϙ
ϙϙϙ

x� ĂŶǇ�ƐĞǁĞƌ�ĨůŽŽĚŝŶŐ�ĞǀĞŶƚƐ�ĐĂƵƐĞĚ�ďǇ�ďůŽĐŬĂŐĞƐ�Žƌ�ĐŽůůĂƉƐĞƐ�ǁŚŝĐŚ�ĂƌĞ�ƚŚĞ�ƌĞƐƵůƚ�ŽĨ�ƚŚŝƌĚ�ƉĂƌƚǇ�ĂĐƚŝŽŶƐ͕�
ŶĂƚƵƌĂů�ĞǀĞŶƚƐ�Žƌ�ŽƚŚĞƌ�ĂĐƚŝŽŶƐ�ŽǀĞƌ�ǁŚŝĐŚ�hht�ŚĂƐ�ŶŽ�ĐŽŶƚƌŽů�ĂŶĚ�ŶŽƚ�Ă�ĨĂĐĞƚ�ŽĨ�ƐĞǁĞƌ�ĐĂƉĂĐŝƚǇ͖�Žƌϙ

ϙϙϙ

x� ĂŶǇ�ŚŝƐƚŽƌŝĐĂů�ƐĞǁĞƌ�ĨůŽŽĚŝŶŐ�ĞǀĞŶƚƐ�ƚŚĂƚ�ŚĂǀĞ�ďĞĞŶ�ƌĞƐŽůǀĞĚ�ĂƐ�Ă�ƌĞƐƵůƚ�ŽĨ�ŝŶǀĞƐƚŵĞŶƚ�ŝŶ�ŽƵƌ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ͘�ϙ

ϙ
�Ɛ�ǁŝƚŚ�Ăůů�ĚĞǀĞůŽƉŵĞŶƚ�ƐŝƚĞƐ͕�ǁĞ�ƌĞĐŽŵŵĞŶĚ�ǇŽƵ�ůŝĂŝƐĞ�ǁŝƚŚ�ŽƵƌ�ǁĂƚĞƌ�ĂŶĚ�ǁĂƐƚĞǁĂƚĞƌ�ĞŶŐŝŶĞĞƌƐ�ďǇ�ĐŽŶƚĂĐƚŝŶŐ�ŽƵƌ�
�ĞǀĞůŽƉĞƌ�^ĞƌǀŝĐĞƐ�ƚĞĂŵ�ƐŽ�ƚŚĞ�ĚĞƚĂŝůƐ�ŽĨ�ǇŽƵƌ�ĚĞǀĞůŽƉŵĞŶƚ�ƉƌŽƉŽƐĂů�ĐĂŶ�ďĞ�ĐŽŶƐŝĚĞƌĞĚ�ĨƵƌƚŚĞƌ͘��ĞƚĂŝůƐ�ĐĂŶ�ďĞ�ĨŽƵŶĚ�
Ăƚ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ůŝŶŬ͘�ϙ
ϙ
ŚƚƚƉƐ͗ͬͬǁǁǁ͘ƵŶŝƚĞĚƵƚŝůŝƚŝĞƐ͘ĐŽŵͬƐĞƌǀŝĐĞƐͬďƵŝůĚĞƌƐͲĚĞǀĞůŽƉĞƌƐͬϙ
ϙ
^ŚŽƵůĚ�ǇŽƵ�ƌĞƋƵŝƌĞ�ĂŶǇ�ĨƵƌƚŚĞƌ�ŝŶĨŽƌŵĂƚŝŽŶ�ƉůĞĂƐĞ�ĚŽ�ŶŽƚ�ŚĞƐŝƚĂƚĞ�ƚŽ�ĐŽŶƚĂĐƚ�ŵĞ͘ϙ
ϙ
XĖĲîϙ�ôČÍŘîŜϙϙ

ϙ

ϙ

[ôſĖŜϙ�ÍŘŘϙ
�ŜŜĖŜťÍĲťϙ"ôŽôīĺŕôŘϙ(ĲČĖĲôôŘϙ
"ôŽôīĺŕôŘϙ�ôŘŽĖèôŜϙЭϙaôťôŘĖĲČϙ
�ŪŜťĺıôŘϙ�ôŘŽĖèôŜϙ
͏͖͖͕͔͓͗͑͑͗͐ϙ
ŪĲĖťôîŪťĖīĖťĖôŜϟèĺıϙ

IċϙƅĺŪϙēÍŽôϙŘôèôĖŽôîϙÍϙČŘôÍťϙŜôŘŽĖèôϙťĺîÍƅϙϙſēƅϙĲĺťϙťôīīϙŪŜϦϙϙ
«ĖŜĖťϡϙēťťŕϡϯϯŪĲĖťôîŪťĖīĖťĖôŜϟťēôſĺſÍſÍŘîŜϟèĺϟŪħϯĲĺıĖĲÍťôϙϙ
ϙ



�

ϙ
ϙ
ϙ
ϱϱϱϱϱϱϱϱϱϱϱϱϱϱϱϙiŘĖČĖĲÍīϙaôŜŜÍČôϙϱϱϱϱϱϱϱϱϱϱϱϱϱϱϱϙ
>ŘĺıϡϙſÍŜťôſÍťôŘîôŽôīĺŕôŘŜôŘŽĖèôŜЬŪŪŕīèϟèĺϟŪħϙЀſÍŜťôſÍťôŘîôŽôīĺŕôŘŜôŘŽĖèôŜЬŪŪŕīèϟèĺϟŪħЁϙ
�ôĲťϡϙ͔͐ϯ͏͖ϯ͑͏͓͑ϙ͐͏ϡ͔͒ϙ
�ĺϡϙŜϟŜēÍſЬťēôīħČŘĺŪŕϟèĺıϙ
�ŪæĤôèťϡϙ�(ϡϙ�ôŗŪôŜťϙċĺŘϙIĲċĺŘıÍťĖĺĲϙϱϙ͑͒ϙ�ÍîĖŪıϙ�ťϠϙaÍĲèēôŜťôŘϠϙa͓ϙ͕�´ϙϱϙ>��ϙ͓͑ϙ͐͏͕͕ϙ
ϙ
@ĺĺîϙaĺŘĲĖĲČϙ�ÍıϠϙ
ϙ
�ēÍĲħϙƅĺŪϙċĺŘϙƅĺŪŘϙÍŕŕīĖèÍťĖĺĲϙċĺŘϙÍϙŕŘôϱîôŽôīĺŕıôĲťϙôĲŗŪĖŘƅϙċĺŘϙťēôϙÍæĺŽôϙŜĖťôϟϙ�ēĖŜϙēÍŜϙĲĺſϙæôôĲϙ
īĺČČôîϙſĖťēϙťēôϙôĲČĖĲôôŘϠϙ[ôſĖŜϙſēĺϙſĖīīϙŘôŜŕĺĲîϙĺĲϙĺŘϙæôċĺŘôϙ͓͑ϯ͏͖ϯ͓͑ϟϙ
ϙ
IċϙƅĺŪϙſĺŪīîϙīĖħôϙťĺϙŜŕôÍħϙťĺϙ[ôſĖŜϙĖĲϙťēôϙıôÍĲťĖıôϠϙēôϙèÍĲϙæôϙèĺĲťÍèťôîϙĺĲϙ͏͔͐͑͘ϙ͓͑͘͏͕͓ϟϙ
ϙ
XĖĲîϙ�ôČÍŘîŜϙ
�ŪƏÍĲĲôϙ
ϙ
ϙ
ϱϱϱϱϱϱϱϱϱϱϱϱϱϱϱϙiŘĖČĖĲÍīϙaôŜŜÍČôϙϱϱϱϱϱϱϱϱϱϱϱϱϱϱϱϙ
>Řĺıϡϙ�Íıϙ�ēÍſϙЀŜϟŜēÍſЬťēôīħČŘĺŪŕϟèĺıЁϙ
�ôĲťϡϙ͐͏ϯ͏͖ϯ͑͏͓͑ϙ͐͐ϡ͓͘ϙ
�ĺϡϙſÍŜťôſÍťôŘîôŽôīĺŕôŘŜôŘŽĖèôŜЬŪŪŕīèϟèĺϟŪħϙ
�ŪæĤôèťϡϙ�ôŗŪôŜťϙċĺŘϙIĲċĺŘıÍťĖĺĲϙϱϙ͑͒ϙ�ÍîĖŪıϙ�ťϠϙaÍĲèēôŜťôŘϠϙa͓ϙ͕�´ϙϱϙ>��ϙ͓͑ϙ͐͏͕͕ϙ
ϙϙϙ

7R�ZKRP�LW�PD\�FRQFHUQ��ϙ

�ϙ

/.�&RQVXOW�/WG��KDV�EHHQ�FRPPLVVLRQHG�WR�XQGHUWDNH�D�6XVWDLQDEOH�'UDLQDJH�6\VWHPV��6X'6��
6WUDWHJ\��IRU�D�VLWH�ORFDWHG�DW�͑͒ϙ�ÍîĖŪıϙ�ťϠϙaÍĲèēôŜťôŘϠϙa͓ϙ͕�´ϠϙFHQWHUHG�DW�DSSUR[LPDWH�1DWLRQDO�
*ULG�5HIHUHQFH�͔͒͗͐͐͏��͖͔͒͗͘͏��ϙ

�ϙ

7KH�DUHD�RI�LQWHUHVW�DSSHDUV�WR�EH�ZLWKLQ�)ORRG�=RQH���ϙ

�ϙ

7KH�VLWH�ORFDWLRQ�DQG�:DVWHZDWHU�3UH�'HYHORSPHQW�(QTXLU\�IRUP�DUH�DWWDFKHG�WR�WKLV�HPDLO�ϙ

�ϙ

7R�FRPSOHWH�WKH�6X'6�6WUDWHJ\��ZH�ZRXOG�EH�JUDWHIXO�LI�\RX�FRXOG�VXSSO\�XV�ZLWK�WKH�IROORZLQJ��LI�
DYDLODEOH��IRU�WKH�YLFLQLW\�RI�WKH�VLWH�ϙ

�ϙ

͐ϟ� 5HFRUGV�RI�DQ\�KLVWRULF�IORRG�HYHQWV�DQG�SRWHQWLDO�VRXUFHV�RI�IORRGLQJ�IURP�IRXO�DQG�VXUIDFH�
ZDWHU�VHZHUV�RQ�VLWH�DQG�LQ�WKH�DUHD�ϙ

͑ϟ� $Q\�UHVWULFWLRQV�WR�GLVFKDUJH�LQWR�WKH�VHZHUVϙ



�

�ϙ

,I�\RX�KDYH�DQ\�TXHULHV��SOHDVH�GR�QRW�KHVLWDWH�WR�JHW�LQ�WRXFK�ϙ

�ϙ

:H�DUH��RI�FRXUVH��KDSS\�WR�SD\�\RXU�UHDVRQDEOH�FKDUJH�IRU�WKLV�VHUYLFH��3OHDVH�OHW�PH�NQRZ�E\�
UHWXUQ�ZKDW�LQIRUPDWLRQ�LV�DYDLODEOH��ZKDW�WKH�FKDUJH�ZLOO�EH��DQG�ZH�ZLOO�SD\�WKH�UHOHYDQW�IHHV�E\�
GHELW�FDUG�DV�VRRQ�DV�SRVVLEOH�ϙ

�ϙ

$Q\� DGYLFH� RU� UHFRPPHQGDWLRQV� \RX� PD\� KDYH� UHJDUGLQJ� WKH� SRWHQWLDO� GLVFKDUJHV� IURP� WKH�
GHYHORSPHQW�RI�WKLV�VLWH�ZRXOG�DOVR�EH�DSSUHFLDWHG�ϙ

�ϙ

:H�ZLOO�EH�LQ�FRQWDFW�ZLWK�DOO�RWKHU�UHOHYDQW�DXWKRULWLHV�WR�JHW�D�PRUH�FRPSOHWH�XQGHUVWDQGLQJ�RI�WKH�
LVVXHV�LQ�WKH�DUHD��ϙ

�ϙ

5HJDUGVϙ

6DP�ϙ

7R�KHOS�SURWHFW�\RXU�SULYDF\��
0LFUR VR IW�2IILFH�SUHYHQWHG �
DXWRPDWLF�GRZQOR DG�R I�WKLV �
SLFWXUH�IURP�WKH�,QWHUQHW�

7R�KHOS�SURWHFW�\RXU�SULYDF\��
0LFUR VR IW�2IILFH�SUHYHQWHG �
DXWRPDWLF�GRZQOR DG�R I�WKLV �
SLFWXUH�IURP�WKH�,QWHUQHW�

ϙ
�ēôϙĖĲċĺŘıÍťĖĺĲϙèĺĲťÍĖĲôîϙĖĲϙťēĖŜϙôϱıÍĖīϙĖŜϙĖĲťôĲîôîϙĺĲīƅϙ
ċĺŘϙťēôϙĖĲîĖŽĖîŪÍīϙťĺϙſēĺıϙĖťϙĖŜϙÍîîŘôŜŜôîϟϙIťϙıÍƅϙèĺĲťÍĖĲϙ
īôČÍīīƅϙŕŘĖŽĖīôČôîϙĺŘϙèĺĲċĖîôĲťĖÍīϙĖĲċĺŘıÍťĖĺĲϙĺŘϙĺťēôŘſĖŜôϙ
æôϙôƄôıŕťϙċŘĺıϙîĖŜèīĺŜŪŘôϟϙIċϙƅĺŪϙēÍŽôϙŘôèôĖŽôîϙťēĖŜϙaôŜŜÍČôϙ
ĖĲϙôŘŘĺŘϙĺŘϙťēôŘôϙÍŘôϙÍĲƅϙŕŘĺæīôıŜϠϙŕīôÍŜôϙĲĺťĖċƅϙťēôϙŜôĲîôŘϙ
ĖııôîĖÍťôīƅϙÍĲîϙîôīôťôϙťēôϙıôŜŜÍČôϙċŘĺıϙƅĺŪŘϙèĺıŕŪťôŘϟϙ´ĺŪϙ
ıŪŜťϙĲĺťϙŪŜôϠϙîĖŜèīĺŜôϠϙèĺŕƅϙĺŘϙÍīťôŘϙťēĖŜϙıôŜŜÍČôϙċĺŘϙÍĲƅϙ
ŪĲÍŪťēĺŘĖŜôîϙŕŪŘŕĺŜôϟϙbôĖťēôŘϙ�ĲĖťôîϙ�ťĖīĖťĖôŜϙ@ŘĺŪŕϙ�[�ϙĲĺŘϙ
ÍĲƅϙĺċϙĖťŜϙŜŪæŜĖîĖÍŘĖôŜϙſĖīīϙæôϙīĖÍæīôϙċĺŘϙÍĲƅϙîĖŘôèťϠϙŜŕôèĖÍīϠϙ
ĖĲîĖŘôèťϙĺŘϙèĺĲŜôŗŪôĲťĖÍīϙîÍıÍČôŜϙÍŜϙÍϙŘôŜŪīťϙĺċϙÍĲƅϙŽĖŘŪŜϙæôĖĲČϙ
ŕÍŜŜôîϙĺĲϠϙĺŘϙÍŘĖŜĖĲČϙċŘĺıϙťēôϙÍīťôŘÍťĖĺĲϙĺċϙťēôϙèĺĲťôĲťŜϙĺċϙ
ťēĖŜϙıôŜŜÍČôϙæƅϙÍϙťēĖŘîϙŕÍŘťƅϟϙ
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