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DISCLAIMER 
 
This report has been prepared by LK Consult (LKC) who have exercised such professional 
skill, care and diligence as may reasonably be expected of a properly qualified and competent 
consultant, experienced in preparing reports of a similar scope. 
 
However, to the extent that the report is based or relies upon information contained in records, 
reports or other materials provided to LKC, which have not been independently produced or 
verified, LKC gives no warranty, representation or assurance as to the accuracy or 
completeness of such information. 
 
This report is prepared solely for the benefit of APH – Airport Parking and Hotels. It may not 
be relied upon by, or submitted to a third party for their reliance for the purposes of valuation, 
mortgage, insurance and regulatory approval, until all invoices have been settled in full. 
 
Those using this information in subsequent assessments or evaluations do so at their own 
risk. 
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EXECUTIVE SUMMARY 

Scope and Background 
 
This Flood Risk Assessment (FRA) has been undertaken by LKC to support a planning 
application for the refurbishment of an existing car park off Bradnor Road, Wythenshawe. The 
development comprises the demolishment and replacement of the existing car park building 
with a multi-storey car parking building and reinstatement of the bus garage boundary wall.  
 
LKC has prepared this FRA in line with the NPPF and Technical Guidance where appropriate. 
 

In considering the proposals the following key principles have therefore been applied: 

 Identification of flood risks. 
 Protection of users of the new development. 
 No increased flood risk to third parties. 

 

Consultations 

The Environment Agency (EA) has been consulted to inform the preparation of this report. 
They have provided a more detailed flood map and modelled flood data.   
 
Manchester City Council - Lead Local Flood Authority (LLFA) and United Utilities (UU) were 
also consulted concerning flood risk. 
 
All relevant consultees have confirmed that there is a Negligible to Very Low risk of flooding 
to this site from all sources except pluvial water sources which pose a Low risk of flooding.  

 
Flood Risk 

The site is shown on the EA Flood Zone Mapping website as being in Flood Zone 1 (PPG 
Table 1). 
 
The site is in Flood Zone 1 - Very Low Risk - annual probability of flooding less than 0.1% (1 
in 1000). 
 

Mitigation 

Design 

Site falls will be arranged to allow reasonably level access for occupants and visitors and 
allowing the site to be free-draining in case of local ponding at times of heavy rainfall.  Floor 
levels will be set as high as possible above the flood level giving regard to necessary access 
for the less-able.  
 
The development will not result in a reduction in flood plain storage compared to the existing 
situation. 
 
The site is considered to be at Very Low risk of flooding. It is recommended that the minimum 
finished floor levels for the development should be set at a nominal height above the proposed 
ground levels. This is to allow for overland flow during exceedance flows from an extreme 
event or a drainage failure. 
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Access 

Access close to the site is elevated above potential flood levels and will always provide safe 
access to and from the site from Bradnor Road.  
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1 Introduction 

 Background 

LKC were commissioned by APH – Airport Parking and Hotels to carry out an FRA for 
an existing car park off Bradnor Road, Wythenshawe. The report was undertaken in 
support of a future planning application to refurbish the car park area.  

 
The report will address the vulnerability to flooding from all possible sources and will 
also consider the impact of the development on surface water runoff accounting for 
climate change and the potential to increase flood risk elsewhere. The issues of actual 
flood risk are discussed in Section 4. 
 
Government policy with respect to development in flood risk areas is contained within 
the Department of Communities and Local Government National Planning Policy 
Framework1 and accompanying Technical Guidance of March 2012 (revised to the 
Planning Practice Guidance (PPG)2, which supersedes Planning Policy Statement 25 
(PPS25) ‘Development and Flood Risk’. The guidance on Climate Change allowance 
issued by the Environment Agency in June 2022 has also been considered. 
 
LKC has prepared this FRA in line with the NPPF and the PPG where appropriate. The 
level of detail entered into any flood risk assessment is dependent upon the scale and 
potential impact of the proposed development, and the vulnerability classification of 
the proposed land-use. 

  

 
1 DCLG (2021). “National Planning Policy Framework.” Department of Communities and Local Government. July 2021. 
2 DCLG (2016). “Planning Practice Guidance” http://planningguidance.communities.gov.uk, November 2016. 
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 Site Details 

A summary of the general site details is presented in Table 1-1. Plans, Drawings and 
Figures are provided in Appendix A. Figure 1 indicates the site location and boundary. 
Figure 2 indicates the proposed development. 

 
Site Details 

Location 

APH Car Park, Bradnor Road, Sharston Industrial Area, Wythenshawe, 

M22 4TE.  

Centred at approximate National Grid Reference 382890E, 389475N. 

Area 

Total area is approximately 2.82 Ha.  

Existing car park area is approximately 2.09 Ha. Bus garage area is 

approximately 0.73 Ha.  

Topography 

34.13 metres above ordnance datum (AOD) in the north west of the site 

and 34.48m AOD in the north east.  

The site is relatively level with a slight slope down towards the north west.  

Current Land Use 

Site 

Existing hardstood car parking area, car parking building to the centre 

and associated reception area in the south western corner. Bus garage 

to the east of Harling Road.  

Surrounding Area/ Boundary Treatment 

North: Playing field and commercial properties.  

East: Harling Road, bus garage and industrial units beyond.  

South: Bradnor Road and commercial properties.  

West: Established trees and residential properties beyond.  

Proposed Development 

Refurbishment of the existing development including the demolishment 

and replacement of the existing car park building with a multi-storey car 

parking building. Reinstatement of bus garage boundary wall. Access will 

be from Bradnor Road.  

Table 1-1: Summary of site details. 
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2 Site Setting 

 Vulnerability 

As an initial phase in identifying whether a site is potentially at risk of flooding, LKC 
has consulted the EA’s Flood Zone Mapping website. This mapping is (often) based 
on coarse scale modelling and provides only an initial indication of the flood risk to a 
site. The EA Flood Zone maps were developed using a very coarse Digital Elevation 
Map (DEM) and are superseded by a more detailed analysis of modelled flood levels 
and topographic survey levels.   
 
The Flood Zones divide the floodplain into three categories of flood risk, and do not 
take flood defences into account. The NPPF defines the Flood Zones as: 
 

 Flood Zone 1 – Very Low Risk, with annual probability of flooding from rivers and 
the sea of less than 0.1% (1 in 1000). 

 Flood Zone 2 – Low Risk, with annual probability of flooding of 0.1 to 1.0% from 
rivers and 0.1 to 0.5% from the sea. 

 Flood Zone 3 – Medium to High risk of flooding with an annual probability of 
flooding of 1.0% or greater from rivers, and 0.5% or greater from the sea.  

 
The Flood Zone Mapping indicates the site as being within Flood Zone 1 in the PPG 
(paragraph 065, Table 1). 

 
The development site is in Flood Zone 1, over 0.5 hectare in size and in a critical 
drainage area, so under current regulations a Flood Risk Assessment will be 
necessary to accompany the Planning Application. 
 
The proposed development is for commercial use and this is classified within the ‘Less 
Vulnerable’ category in the PPG (paragraph 066, Table 2). 

 The Sequential and Exception Tests 

The NPPF does not require that the Sequential Test be applied to development 
proposals in Flood Zone 1. Since the site has been shown to be located in Zone 1 for 
flood risk (see section 4.1), a sequential approach should not be required for planning. 
 
However, the principles should still be applied for developments within the site such 
that, for example, dwellings are situated on a high part of the site when there is a risk 
of local surface water flooding. The issues of actual flood risk are discussed below. 
The issues of safety and reduction in flood risk to others required by an Exception Test 
are also addressed in this document. 
 
The Local Planning Authority (LPA) will make the final decision with regard to any 
planning application.   
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 Environmental Setting 

LKC has undertaken a review of public domain information including British Geological 
Survey data, Environment Agency data, 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 
Glaciofluvial Sheet Deposits, Devensian - Sand and 

gravel.  

Bedrock 
Tarporley Siltstone Formation - Siltstone, mudstone, 

and sandstone.  

BGS Boreholes 

BH Ref: SJ88NW150, 310m E: Sandy Clay to 1.52m, 

medium dense Gravel and sand with occasional 

cobbles to 3.96m, silty Clay with occasional fine 

gravel to 5.94m and sandy silty Clay with occasional 

fine to medium gravel to 8.83m. 

BH Ref: SJ88NW148, 265m S: Sandy silty Clay to 

1.52m, medium dense fine to medium Sand with 

gravel to 2.26m, Sand and gravel to 4.08m, fine to 

coarse Sand to 5.33m, silty Clay with fragments of 

red and green mudstone to 6.85m, grey Mudstone to 

7.92m and grey Sandstone to 9.22m. (Groundwater 

struck at 9.6mbgl).  

Defra Soilscape Mapping 
Type 15 – Naturally wet very acid sandy and loamy 

soils.  

Hydro-
geology 

Aquifer 
Designation 

Superficial Secondary A Aquifer. 

Bedrock Secondary B Aquifer. 

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

Hydrology 

All adjacent and internal 
surface water 

No internal open or culverted watercourses within the 

vicinity of the site.  

The River Mersey (upstream of Manchester Ship 

Canal) is located approximately 820m east of site.  

The Sinderland Brook (Fairywell Bk and Baguley Bk) 

is located approximately 920m west of the site.   

Flooding Flood Zone 1. 

Site History 

Historical mapping indicates that the site consisted 

of pastureland from the earliest mapping in 1898 until 

1936. From 1936 the recreation ground to the north 

was present. From 1956 the site and surrounding 

area consisted of industrial works, factories and 

depots. A residential area was developed adjacent to 

the west. Satellite imagery indicates that the current 

car park has been present since at least 2000.  

Table 2-1: Summary of the Environmental Setting. 

 Site and Access Levels 

A topographic survey of the site was not provided, therefore opensource LiDAR levels 
have been extracted to OS GPS datum, and information is included on the drawings 
in Appendix B. The site elevation ranges from 34.13m AOD in the north west to 34.48m 
AOD in the north east. The site is relatively flat with a slight slope down towards the 
north west. The final site levels and ground floor levels of the multi-storey parking 
building have not been determined. The proposed access would join Bradnor Road at 
around 34.28m AOD.  
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3 Consultation 

Information from all relevant consultees is summarised in Table 3-1 below. 
 
Relevant correspondence / information is provided in Appendices C (EA) and D 
(others). 
 
For modelled levels refer to extracted Level table and node location map in Appendix 
C. 
 

Source Details 

EA  

Flood Zone 1: Very Low risk, with annual probability of flooding from rivers and 

the sea of less than 0.1% (1 in 1000). 

Modelled River 

Mersey Levels (node: 

1290763, 

approximately 820m 

E) 

No detailed flood modelling data would impact the site 

as the site does not fall within 150 metres of an area at 

risk of flooding from rivers or the sea. 

 

Defended 

Level of 31.83m for 1% annual probability event.  

Level of 32.12m for 1% event with climate change 

allowance.  

Level of 32.24m for 0.1% annual probability event.  

 

Undefended 

Level of 30.00m for 1% annual probability event.  

Level of 30.19m for 1% event with climate change 

allowance.  

Level of 30.37m for 0.1% annual probability event.  

Records of Flooding No records of flooding. 

Records of Flood 

Warning Service 
Not within a flood warning service area. 

Surface Water 

Flooding 

Very Low risk of surface water flooding across the 

majority of the site. There is a Low risk of shallow 

flooding in the western area of the site and adjacent to 

the east of the existing parking building. There is a Low 

risk of shallow flooding adjacent to the east of the bus 

garage. There is a small area to the west and adjacent 

to the site in Bradnor Road with a Medium risk of shallow 

flooding. 

Flooding from 

reservoirs 
No risk from reservoirs. 

Manchester City 

Council (LLFA)  

No information provided at the time of writing.  

Possible or known 

incidents of highway 

flooding 

Unaware of any current flooding problems associated 

with Bradnor Road.  

Table 3-1: Summary consultee information. 
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Source Details 

United Utilities 

(UU) 

Likely conditions for 

connecting into their 

sewerage system 

UU Wastewater Development department was 

contacted regarding sewer flooding history for the site. 

UU confirmed that they did not have records of internal 

or external sewer flooding of properties in the vicinity of 

the site as a result of overloaded sewers. 

Strategic Flood 

Risk Assessment 

(SFRA)  

Level 2 Hybrid SFRA3 The site has no history of flooding. 

Preliminary Flood 

Risk Assessment 

(PFRA)4 

The Preliminary Flood Risk Assessment (PFRA)3 for the area indicates that there 

are no records of flooding for the area which conforms with information supplied 

by the EA.  

Table 3-1: Summary consultee information (continued). 
 

 
  

 
3 Strategic Flood Risk Assessment Level 2 Hybrid: Manchester City, Salford City and Trafford Councils; ‘Level 2 SFRA’ 

(2011), JBA Consulting. 
4 Preliminary Flood Risk Assessment: Manchester Council; ‘Preliminary Flood Risk Assessment’ (2011), JBA 
Consulting. 
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4 Assessment of Flood Risk 

 Flood Zones 

The detailed flood map provided by the EA indicates that the site is in Flood Zone 1. 
(see Appendix C). 
 
A direct comparison was made between the provided EA flood levels at this location 
and the LiDAR levels.  

 
The extents of the 0.1% (1000-year) flood level remain outside of the development 
area. 

 Sources of Flooding 

The risk of flooding from the following flood sources has been considered: 
 
Fluvial – The EA has confirmed the study area is within Flood Zone 1. Therefore, the 
flood risk associated with this source is considered Very Low. 

 
Tidal – The study area is remote from the sea and tidally influenced water bodies.  
Therefore, the flood risk associated with this source is considered Negligible. 
 
Pluvial (Rainfall) – The surface water flood risk maps show areas adjacent the 
western boundary of the site that have the potential to flood during prolonged heavy 
rainfall. These areas need consideration within the detailed design or there is the 
potential to have areas of standing water in gardens and landscaped areas not 
positively drained if overland flow routes are not considered. Therefore, the risk of 
flooding from pluvial sources is Low but should be considered further during the 
detailed design. 
 
Surface Water (Overland flow) – This relates to surface water entering the site. 
Surface water arising from the north east of the study area is likely to be intercepted 
by the highway drains and therefore pose no threat to the development. If there was a 
drainage failure causing overland flow it would flow towards the north west boundary. 
Therefore, the flood risk of flooding from surface water sources is considered Very 
Low.  

 
Groundwater – The BGS has groundwater records for the study area in the form of 
borehole records. The records show the water table is recorded at 9.6mbgl. This 
makes it unlikely for groundwater flooding to occur. Therefore, the flood risk associated 
with groundwater sources is considered Very Low. 
 
Sewers – Correspondence with United Utilities states that no property within the 
vicinity of the site is at risk of internal flooding due to overloaded public sewers. 
Therefore, the flood risk associated with sewers is considered Very Low. 

 
Artificial sources – According to the EA online maps, the study area is not at risk from 
reservoir flooding. Therefore, the flood risk associated with artificial sources is 
considered Negligible. 
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 Summary of Flood Risk 

Source of Flooding Risk Assessment Level 

Fluvial Very Low 

Tidal Negligible  

Pluvial (Rainfall) Low 

Surface Water Very Low 

Groundwater Very Low 

Sewers Very Low 

Artificial Sources Negligible   

Table 4-1: Summary of Existing Risk Level. 

 
The site is located within Flood Zone 1 and a Negligible to Very Low risk of flooding 
from all sources except pluvial which poses a Low risk of flooding has been identified 
for the site. LKC consider that a strategy for surface water management will be required 
at the site to mitigate the risk to others. The assessments of a range of measures that 
are feasible for the site are outlined in Section 5.  
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5 Mitigation Measures  

 Proposed Site levels and Developments Level 

The 0.1% annual probability (1 in 1000-year) are below the lowest existing ground level 
measured on site. On this basis the finished floor levels (FFL) should be set at a 
nominal height above the finalised ground levels to allow for any overland flow from a 
drainage failure. No further mitigation measures are therefore recommended.  

 Safe Access 

Safe and dry access is available via Bradnor Road to the south. The site is 
approximately 2m to 4m above the 1% annual probability event.  Therefore, no 
mitigation is proposed. 

 Flood Resistance and Resilience 

The development proposed may be subject to flooding at more extreme events than 
those considered. However, the risk appears to be sufficiently low that flood resilience 
measures need not be included into ground floor construction to aid recovery after any 
event. If utilised, typical measures would include solid floors, use of suitable materials 
and services fed from upper floors with outlets at high level. The need can be discussed 
and agreed with building control officers during detailed design.  

 Residual Risk 

It is impossible to completely guard against flooding since extreme events greater than 
the design standard event are always possible. However, it is likely that with the 1% 
annual probability flood event with allowance for climate change significantly below the 
lowest site levels, the relatively elevated position of the development will safeguard it 
from localised fluvial flooding during extreme rainfall events and fluvial flooding events 
outside the scope of this assessment. However, ground floor levels should be set 
above proposed levels across the site and provide a nominal freeboard to allow 
overland flow under exceptional conditions. Overland flow routes should be considered 
in case of drainage failure and the extreme events.  
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6 Conclusions 

The site is currently an existing hardstood car parking area, car parking building and 
associated reception area and a bus garage is present to the east. The proposal is the 
refurbishment of the existing development including the demolishment and 
replacement of the existing car park building with a multi-storey car parking building.  

 
The site is shown on published mapping to be located within the EA’s Flood Zone 1.  
Comparison of LiDAR data with the EA modelled flood level data indicates that the 
whole site is in Flood Zone 1 – Very Low Risk of fluvial flooding.   
 
Negligible to Very Low risks of flooding from all sources except pluvial water sources 
which pose Low risk of flooding have been identified from information provided by the 
LLFA, BGS and EA.  

 
An assessment of these risks in conjunction with the development proposals have 
resulted in the following recommendations for the safe development of the site: 

 
 The finished floor level should be set at a nominal height above the finished ground 

levels to allow for overland flow routes in extreme events and drainage failures.  
 

 Pedestrian and vehicular safe access to and from the site is achievable under all 
conditions via the access road off Bradnor Road.  
 

 A formal evacuation plan is not considered to be required. 
 

Further details on the proposed mitigation measures are provided in Section 5. All 
proposed measures should be agreed with the Local Authority prior to commencement 
of the development.  
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In an area with critical drainage problems as notified by the Environment Agency

Flood map for planning 

Your reference Location (easting/northing) Created

You will need to do a flood risk assessment if your site is any of the following: 

•

in an area with critical drainage problems as notified by the Environment Agency

Your selected location is in flood zone 1, an area with a low 

probability of flooding. 

Notes 

The flood map for planning shows river and sea flooding data only. It doesn’t include other sources 

of flooding. It is for use in development planning and flood risk assessments. 

This information relates to the selected location and is not specific to any property within it. The 

map is updated regularly and is correct at the time of printing.

Flood risk data is covered by the Open Government Licence which sets out the terms and 

conditions for using government data. https://www.nationalarchives.gov.uk/doc/open-government-

licence/version/3/

Use of the address and mapping data is subject to Ordnance Survey public viewing terms under 

Crown copyright and database rights 2022 OS 100024198. https://flood-map-for-

planning.service.gov.uk/os-terms
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•

•

•

identified as being at increased flood risk in future by the local authority’s strategic 
flood risk assessment

at risk from other sources of flooding (such as surface water or reservoirs) and its 
development would increase the vulnerability of its use (such as constructing an 
office on an undeveloped site or converting a shop to a dwelling)

bigger that 1 hectare (ha)
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�

-HQQD�/RZH

)URP� ZDVWHZDWHUGHYHORSHUVHUYLFHV#XXSOF�FR�XN
6HQW� ���$XJXVW�����������
7R� -HQQD�/RZH
6XEMHFW� 5(��)5$�48(5<���)5$�����������$3+�&DU�3DUN��%UDGQRU�5RDG��:\WKHQVKDZH

'ŽŽĚ��ĨƚĞƌŶŽŽŶ͕�
�
͚/�ĐĂŶ�ĐŽŶĨŝƌŵ�ƚŚĂƚ�ǁĞ�ŚĂǀĞ�ŶŽ�ĐƵƌƌĞŶƚ�ƌĞĐŽƌĚ�ŽĨ�ƐĞǁĞƌ�ĨůŽŽĚŝŶŐ�ǁŝƚŚŝŶ�ƚŚĞ�ǀŝĐŝŶŝƚǇ�ŽĨ�ƚŚĞ�ƉƌŽƉŽƐĞĚ�ĚĞǀĞůŽƉŵĞŶƚ͘���
�
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�ĞǀĞŶƚƐ�ƚŽ�ƉůĂĐĞ�ŽŶ�ƚŚĞ�
ƌĞŐŝƐƚĞƌ͘��
�
KƵƌ�ƌĞƐƉŽŶƐĞ�ĚŽĞƐ�ŶŽƚ�ŝŶĐůƵĚĞ͗�
���

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�Žƌ�

���

x� ĂŶǇ�ŚŝƐƚŽƌŝĐĂů�ƐĞǁĞƌ�ĨůŽŽĚŝŶŐ�ĞǀĞŶƚƐ�ƚŚĂƚ�ŚĂǀĞ�ďĞĞŶ�ƌĞŵŽǀĞĚ�ĨƌŽŵ�ƚŚĞ�ƌĞŐŝƐƚĞƌ�ĂƐ�Ă�ƌĞƐƵůƚ�ŽĨ�ŝŶǀĞƐƚŵĞŶƚ�ŝŶ�ŽƵƌ�
ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ͘��

�
�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��
�
ŚƚƚƉƐ͗ͬͬǁǁǁ͘ƵŶŝƚĞĚƵƚŝůŝƚŝĞƐ͘ĐŽŵͬƐĞƌǀŝĐĞƐͬďƵŝůĚĞƌƐͲĚĞǀĞůŽƉĞƌƐͬ�
�
^ŚŽƵůĚ�ǇŽƵ�ƌĞƋƵŝƌĞ�ĂŶǇ�ĨƵƌƚŚĞƌ�ŝŶĨŽƌŵĂƚŝŽŶ�ƉůĞĂƐĞ�ĚŽ�ŶŽƚ�ŚĞƐŝƚĂƚĞ�ƚŽ�ĐŽŶƚĂĐƚ�ŵĞ͛͘�
�
<ŝŶĚ�ZĞŐĂƌĚƐ͕�
���

�

�

dŽŶŝĐŚĂ�tŝůĚĞ���
�ƵƐƚŽŵĞƌ��ĚǀŝƐŽƌ��ĚǀĂŶĐĞĚ�
�ĞǀĞůŽƉĞƌ�^ĞƌǀŝĐĞƐ�Θ�DĞƚĞƌŝŶŐ��
�ƵƐƚŽŵĞƌ�^ĞƌǀŝĐĞƐ�
�ŝƌĞĐƚ�dĞů͗�Eͬ��
dĞů͗�Ϭϯϰϱ�ϬϮϲ�ϴϵϴϵ�;ŽƉƚŝŽŶ�ϰ�Ϳ�
ƵŶŝƚĞĚƵƚŝůŝƚŝĞƐ͘ĐŽŵ�

/Ĩ�ǇŽƵ�ŚĂǀĞ�ƌĞĐĞŝǀĞĚ�Ă�ŐƌĞĂƚ�ƐĞƌǀŝĐĞ�ƚŽĚĂǇ�ǁŚǇ�ŶŽƚ�ƚĞůů�ƵƐ͍�
9LVLW��XQLWHGXWLOLWLHV�FRP�ZRZ�
�
�ŝĚ�ǇŽƵ�ŬŶŽǁ�ǁĞ�ŶŽǁ�ŚĂǀĞ�Ă�ůŝǀĞ�ĐŚĂƚ�ĨĂĐŝůŝƚǇ�ĂǀĂŝůĂďůĞ�ƚŽ�ǇŽƵ�DŽŶ�ƚŽ�&ƌŝĚĂǇ�ϴ�ͲϱƉŵ͘��zŽƵ�ũƵƐƚ�ĐůŝĐŬ�ŽŶ�ƚŚĞ�



�

ŽƌĂŶŐĞ�ůŝǀĞ�ĐŚĂƚ�ďŽǆ�ŽŶ�ŽƵƌ�ǁĞďƉĂŐĞ�ĂŶĚ�ŽŶĞ�ŽĨ�ŽƵƌ�ĂĚǀŝƐŽƌƐ�ǁŝůů�ďĞ�ƌĞĂĚǇ�ƚŽ�ĐŚĂƚ�ƚŽ�ǇŽƵ�ĂŶĚ�ŚĞůƉ�ǇŽƵ�ǁŝƚŚ�
ǇŽƵƌ�ĞŶƋƵŝƌǇ��ŚƚƚƉƐ͗ͬͬǁǁǁ͘ƵŶŝƚĞĚƵƚŝůŝƚŝĞƐ͘ĐŽŵͬďƵŝůĚĞƌƐͲĚĞǀĞůŽƉĞƌƐͬ��Žƌ�ǇŽƵ�ĐĂŶ�ĞŵĂŝů�ƵƐ�Ăƚ�
tĂƐƚĞǁĂƚĞƌ�ĞǀĞůŽƉĞƌ^ĞƌǀŝĐĞƐΛƵƵƉůĐ͘ĐŽ͘ƵŬ��
�
�
�
�
�
ͲͲͲͲͲͲͲͲͲͲͲͲͲͲͲ�KƌŝŐŝŶĂů�DĞƐƐĂŐĞ�ͲͲͲͲͲͲͲͲͲͲͲͲͲͲͲ�
&ƌŽŵ͗�:ĞŶŶĂ�>ŽǁĞ�΀ũ͘ůŽǁĞΛƚŚĞůŬŐƌŽƵƉ͘ĐŽŵ΁�
^ĞŶƚ͗�ϬϮͬϬϴͬϮϬϮϯ�ϭϭ͗Ϭϱ�
dŽ͗�ǁĂƐƚĞǁĂƚĞƌĚĞǀĞůŽƉĞƌƐĞƌǀŝĐĞƐΛƵƵƉůĐ͘ĐŽ͘ƵŬ�
^ƵďũĞĐƚ͗�&Z��Yh�Zz�Ͳ�&Z��Ϯϯ�ϭϭϬϱ�Ͳ��W,��Ăƌ�WĂƌŬ͕��ƌĂĚŶŽƌ�ZŽĂĚ͕�tǇƚŚĞŶƐŚĂǁĞ�
���

'HDU�6LU�0DGDP���

�����������

/.�&RQVXOW�/WG��KDV�EHHQ�FRPPLVVLRQHG�WR�XQGHUWDNH�D�)ORRG�5LVN�$VVHVVPHQW��)5$���IRU�D�FDU�SDUN�ORFDWHG�DW�
%UDGQRU�5RDG��6KDUVWRQ�,QGXVWULDO�$UHD��:\WKHQVKDZH��1HDUHVW�3RVWFRGH�0����7(��FHQWUHG�DW�DSSUR[LPDWH�
1DWLRQDO�*ULG�5HIHUHQFH�������(��������1��

��

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

��

%*6�GDWD�LQGLFDWHV�WKDW�WKH�VLWH�LV�ZLWKLQ�DQ�DUHD�XQGHUODLQ�E\�*ODFLRIOXYLDO�6KHHW�'HSRVLWV��'HYHQVLDQ���6DQG
DQG�JUDYHO�VXSHUILFLDO�GHSRVLWV�DQG�7DUSRUOH\�6LOWVWRQH�)RUPDWLRQ���6LOWVWRQH��PXGVWRQH�DQG�VDQGVWRQH�EHGURFN�

��

7KH�VLWH�ORFDWLRQ�LV�DWWDFKHG�WR�WKLV�HPDLO��

��

7R�FRPSOHWH�WKH�)5$��ZH�ZRXOG�EH�JUDWHIXO�LI�\RX�FRXOG�VXSSO\�XV�ZLWK�WKH�IROORZLQJ��LI�DYDLODEOH��IRU�WKH�YLFLQLW\�
RI�WKH�VLWH��

��

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

��

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

��



�

5HJDUGV�

-HQQD�

�

�

:ĞŶŶĂ�>ŽǁĞ�D^Đ͕ ��^Đ͘ �;,ŽŶƐͿ �
&ůŽŽĚ�ZŝƐŬ ��ŶŐŝŶĞĞƌ �
Ϭϭϲϭ�ϳϲϯ�ϳϮϬϬ�ͮ �Ϭϳϰϲϳ�ϵϱϳϳϱϲ �
DĂŶĐŚĞƐƚĞƌ �ͮ�>ŽŶĚŽŶ�ͮ �^ǁŝŶĚŽŶ�ͮ �>ŝǀĞƌƉŽŽů �ͮ�'ůĂƐŐŽǁ �
ǁǁǁ͘ƚŚĞůŬŐƌŽƵƉ͘ĐŽŵ�

� �

/ E � Z � � ^ / E ' � > � E � � s � > h � �

�

��

7R�
KHOS�
SURW
HFW�
\RXU�
SULYD
F\���

dŚĞ�ŝŶĨŽƌŵĂƚŝŽŶ�ĐŽŶƚĂŝŶĞĚ�ŝŶ�ƚŚŝƐ�ĞͲŵĂŝů�ŝƐ�ŝŶƚĞŶĚĞĚ�ŽŶůǇ�
ĨŽƌ�ƚŚĞ�ŝŶĚŝǀŝĚƵĂů�ƚŽ�ǁŚŽŵ�ŝƚ�ŝƐ�ĂĚĚƌĞƐƐĞĚ͘�/ƚ�ŵĂǇ�ĐŽŶƚĂŝŶ�
ůĞŐĂůůǇ�ƉƌŝǀŝůĞŐĞĚ�Žƌ�ĐŽŶĨŝĚĞŶƚŝĂů�ŝŶĨŽƌŵĂƚŝŽŶ�Žƌ�ŽƚŚĞƌǁŝƐĞ�
ďĞ�ĞǆĞŵƉƚ�ĨƌŽŵ�ĚŝƐĐůŽƐƵƌĞ͘�/Ĩ�ǇŽƵ�ŚĂǀĞ�ƌĞĐĞŝǀĞĚ�ƚŚŝƐ�DĞƐƐĂŐĞ�
ŝŶ�ĞƌƌŽƌ�Žƌ�ƚŚĞƌĞ�ĂƌĞ�ĂŶǇ�ƉƌŽďůĞŵƐ͕�ƉůĞĂƐĞ�ŶŽƚŝĨǇ�ƚŚĞ�ƐĞŶĚĞƌ�
ŝŵŵĞĚŝĂƚĞůǇ�ĂŶĚ�ĚĞůĞƚĞ�ƚŚĞ�ŵĞƐƐĂŐĞ�ĨƌŽŵ�ǇŽƵƌ�ĐŽŵƉƵƚĞƌ͘�zŽƵ�
ŵƵƐƚ�ŶŽƚ�ƵƐĞ͕�ĚŝƐĐůŽƐĞ͕�ĐŽƉǇ�Žƌ�ĂůƚĞƌ�ƚŚŝƐ�ŵĞƐƐĂŐĞ�ĨŽƌ�ĂŶǇ�
ƵŶĂƵƚŚŽƌŝƐĞĚ�ƉƵƌƉŽƐĞ͘�EĞŝƚŚĞƌ�hŶŝƚĞĚ�hƚŝůŝƚŝĞƐ�'ƌŽƵƉ�W>��ŶŽƌ�
ĂŶǇ�ŽĨ�ŝƚƐ�ƐƵďƐŝĚŝĂƌŝĞƐ�ǁŝůů�ďĞ�ůŝĂďůĞ�ĨŽƌ�ĂŶǇ�ĚŝƌĞĐƚ͕�ƐƉĞĐŝĂů͕�
ŝŶĚŝƌĞĐƚ�Žƌ�ĐŽŶƐĞƋƵĞŶƚŝĂů�ĚĂŵĂŐĞƐ�ĂƐ�Ă�ƌĞƐƵůƚ�ŽĨ�ĂŶǇ�ǀŝƌƵƐ�ďĞŝŶŐ�
ƉĂƐƐĞĚ�ŽŶ͕�Žƌ�ĂƌŝƐŝŶŐ�ĨƌŽŵ�ƚŚĞ�ĂůƚĞƌĂƚŝŽŶ�ŽĨ�ƚŚĞ�ĐŽŶƚĞŶƚƐ�ŽĨ�
ƚŚŝƐ�ŵĞƐƐĂŐĞ�ďǇ�Ă�ƚŚŝƌĚ�ƉĂƌƚǇ͘�
�
hŶŝƚĞĚ�hƚŝůŝƚŝĞƐ�'ƌŽƵƉ�W>�͕�,ĂǁĞƐǁĂƚĞƌ�,ŽƵƐĞ͕�>ŝŶŐůĞǇ�DĞƌĞ�
�ƵƐŝŶĞƐƐ�WĂƌŬ͕�>ŝŶŐůĞǇ�'ƌĞĞŶ��ǀĞŶƵĞ͕�'ƌĞĂƚ�^ĂŶŬĞǇ͕�
tĂƌƌŝŶŐƚŽŶ͕�t�ϱ�ϯ>W�
ZĞŐŝƐƚĞƌĞĚ�ŝŶ��ŶŐůĂŶĚ�ĂŶĚ�tĂůĞƐ͘�ZĞŐŝƐƚĞƌĞĚ�EŽ�ϲϱϱϵϬϮϬ�
�
ǁǁǁ͘ƵŶŝƚĞĚƵƚŝůŝƚŝĞƐ͘ĐŽŵ�
ǁǁǁ͘ƵŶŝƚĞĚƵƚŝůŝƚŝĞƐ͘ĐŽŵͬƐƵďƐŝĚŝĂƌŝĞƐ�



�

-HQQD�/RZH

)URP� -HQQD�/RZH
6HQW� ���$XJXVW�����������
7R� IORRGULVNPDQDJHPHQW#PDQFKHVWHU�JRY�XN
6XEMHFW� )5$�48(5<���)5$�����������$3+�&D�3DUN��%UDGQRU�5RDG��:\WKHQVKDZH
$WWDFKPHQWV� )5$�����������)LJXUH���%RXQGDU\�SGI

'HDU�6LU�0DGDP���
�����������
/.�&RQVXOW�/WG��KDV�EHHQ�FRPPLVVLRQHG�WR�XQGHUWDNH�D�)ORRG�5LVN�$VVHVVPHQW��)5$���IRU�D�FDU�SDUN�ORFDWHG�DW�
%UDGQRU�5RDG��6KDUVWRQ�,QGXVWULDO�$UHD��:\WKHQVKDZH��1HDUHVW�3RVWFRGH�0����7(��FHQWUHG�DW�DSSUR[LPDWH�
1DWLRQDO�*ULG�5HIHUHQFH�������(��������1��
�
7KH�DUHD�RI�LQWHUHVW�DSSHDUV�WR�EH�ZLWKLQ�)ORRG�=RQH����
�
%*6�GDWD�LQGLFDWHV�WKDW�WKH�VLWH�LV�ZLWKLQ�DQ�DUHD�XQGHUODLQ�E\�*ODFLRIOXYLDO�6KHHW�'HSRVLWV��'HYHQVLDQ���6DQG�
DQG�JUDYHO�VXSHUILFLDO�GHSRVLWV�DQG�7DUSRUOH\�6LOWVWRQH�)RUPDWLRQ���6LOWVWRQH��PXGVWRQH�DQG�VDQGVWRQH�EHGURFN�
�
7KH�VLWH�ORFDWLRQ�LV�DWWDFKHG�WR�WKLV�HPDLO��
�
7R�FRPSOHWH�WKH�)5$��ZH�ZRXOG�EH�JUDWHIXO�LI�\RX�FRXOG�VXSSO\�XV�ZLWK�WKH�IROORZLQJ��LI�DYDLODEOH��IRU�WKH�YLFLQLW\�
RI�WKH�VLWH��
�
x� 'HWDLOV� RI� DQ\� IORRG� GHIHQFHV� LQ� WKH� LPPHGLDWH� DUHD�� LQFOXGLQJ� WKHLU� H[WHQW�� FUHVW� OHYHOV� �DQG� GDWXP���

DVVXPHG�OHYHO�RI�VWDQGDUG��FRQVWUXFWLRQ�DQG�PDLQWHQDQFH�UHJLPH��DV�ZHOO�DV�DQ\�RWKHU�VWUXFWXUHV�ZKLFK�
PD\�LQIOXHQFH�WKH�ORFDO�K\GUDXOLFV��

x� 5HFRUGV� RI� DQ\� KLVWRULF� IORRG� HYHQWV� DQG� SRWHQWLDO� VRXUFHV� RI� IORRGLQJ� IURP� ULYHUV�� ODQG� GUDLQDJH��
JURXQGZDWHU��IRXO�DQG�VXUIDFH�ZDWHU�VHZHUV�RQ�VLWH�DQG�LQ�WKH�DUHD��

x� $Q\�UHVWULFWLRQV�DSSOLHG�WR�RUGLQDU\�ZDWHUFRXUVHV�DQG�VHZHUV�LQ�WKH�DUHD��
x� +LJKZD\�GUDLQDJH�UHVWULFWLRQV�DQG�UHFRUGV��
x� ,QGLFDWLRQV�LI�WKH�VLWH�LV�ZLWKLQ�WKH�&ULWLFDO�'UDLQDJH�$UHD��
x� 3ROLFLHV�WKDW�PD\�UHODWH�WR�6XVWDLQDEOH�'UDLQDJH�6\VWHPV��6X'6���
�
,I�\RX�KDYH�DQ\�TXHULHV��SOHDVH�GR�QRW�KHVLWDWH�WR�JHW�LQ�WRXFK��
�
: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��
�
$Q\�DGYLFH�RU�UHFRPPHQGDWLRQV�\RX�PD\�KDYH�UHJDUGLQJ�WKH�SRWHQWLDO�GLVFKDUJHV�IURP�WKH�GHYHORSPHQW�RI�WKLV�
VLWH�ZRXOG�DOVR�EH�DSSUHFLDWHG��
�
:H�ZLOO�EH�LQ�FRQWDFW�ZLWK�DOO�RWKHU�UHOHYDQW�DXWKRULWLHV�WR�JHW�D�PRUH�FRPSOHWH�XQGHUVWDQGLQJ�RI�WKH�LVVXHV�LQ�WKH�
DUHD��
�
5HJDUGV�
-HQQD�
�
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-HQQD�/RZH

)URP� )ORRG�5LVN�0DQDJHPHQW��IORRGULVNPDQDJHPHQW#PDQFKHVWHU�JRY�XN!
6HQW� ���$XJXVW�����������
7R� -HQQD�/RZH
6XEMHFW� $XWRPDWLF�UHSO\��)5$�48(5<���)5$�����������$3+�&D�3DUN��%UDGQRU�5RDG��

:\WKHQVKDZH

dŚĂŶŬ�ǇŽƵ�ĨŽƌ�ĐŽŶƚĂĐƚŝŶŐ�DĂŶĐŚĞƐƚĞƌ��ŝƚǇ��ŽƵŶĐŝů�>ĞĂĚ�>ŽĐĂů�&ůŽŽĚ��ƵƚŚŽƌŝƚǇ͘��

zŽƵƌ�ƐƵƉƉŽƌƚ�ĞŶƋƵŝƌǇ�ŚĂƐ�ďĞĞŶ�ƌĞĐĞŝǀĞĚ�ĂŶĚ�Ă�ƌĞƐƉŽŶƐĞ�ǁŝůů�ďĞ�ƉƌŽǀŝĚĞĚ�ǁŝƚŚŝŶ�Ϯϭ�ĚĂǇƐΎ͘�

�
ΎWƌĞͲĂƉƉ�ĂĚǀŝĐĞ�ŝƐ�ĐƵƌƌĞŶƚůǇ�ƐƵƐƉĞŶĚĞĚ͕�ĚƵĞ�ƚŽ�ůŽŶŐĞƌͲƚŚĂŶͲŶŽƌŵĂů�ƌĞƐƉŽŶƐĞ�ƚŝŵĞƐ�ŽŶ�ƉůĂŶŶŝŶŐ�ĂƉƉůŝĐĂƚŝŽŶƐ͘�tĞ�

ĂƉŽůŽŐŝƐĞ�ĨŽƌ�ĂŶǇ�ŝŶĐŽŶǀĞŶŝĞŶĐĞ�ĐĂƵƐĞĚ͘��

�
>ĞĂĚ�>ŽĐĂů�&ůŽŽĚ��ƵƚŚŽƌŝƚǇ�

,ŝŐŚǁĂǇƐ�^ĞƌǀŝĐĞ͕��
'ƌŽǁƚŚ�ĂŶĚ�EĞŝŐŚďŽƵƌŚŽŽĚƐ��ŝƌĞĐƚŽƌĂƚĞ�

DĂŶĐŚĞƐƚĞƌ��ŝƚǇ��ŽƵŶĐŝů�
WK��Žǆ�ϱϯϮ��
dŽǁŶ�,Ăůů�
DĂŶĐŚĞƐƚĞƌ�
DϲϬ�Ϯ>��

tĞď͗�ŚƚƚƉ͗ͬͬǁǁǁ͘ŵĂŶĐŚĞƐƚĞƌ͘ŐŽǀ͘ƵŬ�
�

�
ΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎ�
dŚŝƐ�ĞŵĂŝů�ĂŶĚ�ĂŶǇ�ĨŝůĞƐ�ƚƌĂŶƐŵŝƚƚĞĚ�ǁŝƚŚ�ŝƚ�ĂƌĞ�ĐŽŶĨŝĚĞŶƚŝĂů�ĂŶĚ�ŝŶƚĞŶĚĞĚ�ƐŽůĞůǇ�ĨŽƌ�ƚŚĞ�ƵƐĞ�ŽĨ�ƚŚĞ�ŝŶĚŝǀŝĚƵĂů�Žƌ�ĞŶƚŝƚǇ�ƚŽ�ǁŚŽŵ�ƚŚĞǇ�ĂƌĞ�ĂĚĚƌĞƐƐĞĚ͘�
/Ĩ�ǇŽƵ�ŚĂǀĞ�ƌĞĐĞŝǀĞĚ�ƚŚŝƐ�ĞŵĂŝů�ŝŶ�ĞƌƌŽƌ͕�ƉůĞĂƐĞ�ŶŽƚŝĨǇ�ƚŚĞ�ƐǇƐƚĞŵ�ŵĂŶĂŐĞƌ͘�
dŚĞ�ĨƵůů�ƚĞǆƚ�ŽĨ�ƚŚĞ��ŽƵŶĐŝůΖƐ�ĞŵĂŝů�ĚŝƐĐůĂŝŵĞƌ�ŝƐ�ĂǀĂŝůĂďůĞ�Ăƚ͗�ǁǁǁ͘ŵĂŶĐŚĞƐƚĞƌ͘ŐŽǀ͘ƵŬͬĞŵĂŝůĚŝƐĐůĂŝŵĞƌ͘�
zŽƵƌ�ƉĞƌƐŽŶĂů�ĚĂƚĂ�ŝƐ�ǀĞƌǇ�ŝŵƉŽƌƚĂŶƚ�ƚŽ�ƵƐ͘�WůĞĂƐĞ�ƌĞĨĞƌ�ƚŽ�ŽƵƌ�ƉƌŝǀĂĐǇ�ŶŽƚŝĐĞ�Ăƚ͗�ǁǁǁ͘ŵĂŶĐŚĞƐƚĞƌ͘ŐŽǀ͘ƵŬͬƉƌŝǀĂĐǇ�ĨŽƌ�ĨƵƌƚŚĞƌ�ŝŶĨŽƌŵĂƚŝŽŶ͘�
�
dŚŝƐ�ĨŽŽƚŶŽƚĞ�ĂůƐŽ�ĐŽŶĨŝƌŵƐ�ƚŚĂƚ�ƚŚŝƐ�ĞŵĂŝů�ŵĞƐƐĂŐĞ�ŚĂƐ�ďĞĞŶ�ƐǁĞƉƚ�ĨŽƌ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ�ĐŽŵƉƵƚĞƌ�ǀŝƌƵƐĞƐ͘�
ΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎΎ��



 

 

 


