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1 INTRODUCTION 

1.1 Background 

1.1.1 Link was commissioned by Richborough to prepare a Flood Risk Assessment and associated Drainage 

Strategy in respect to a proposed development off Orton Road in Warton, Warwickshire. As required by 

Warwickshire County Council, North Warwickshire Borough Council, and the North Warwickshire Local Plan, 

this report has been prepared to provide Flood Risk, Sustainable Drainage Strategy and Drainage 

Management Plan in support of an outline planning application. The landowners of the site are Michael Ensor 

Caton and Andrew Norman Caton. 

1.1.2 The proposed scheme shall comprise of the construction of up to 110 dwellings, with access, landscaping, 

sustainable drainage features, and associated infrastructure. All matters are reserved except for primary 

vehicular access from Church Road. The proposed scheme shall also incorporate new pedestrian pathways 

around the site, with access onto Church Road and the adjacent recreation ground. The proposed site plan 

is included within Appendix A. 

1.2 Site Location 

1.2.1 The site is located north of Orton Road in the village of Warton in north Warwickshire. The site shall act as a 

subsequent development to the completed scheme immediately to the east. Vehicular access is being 

provided off Church Road.  A Site Location Plan is included in Appendix A. 

1.2.2 The site is currently greenfield and as such does not currently have a post code. However, the nearest post 

code for the development to the east is B79 0JG. 

1.3 Topography 

1.3.1 A detailed topographical survey of the site has been completed, and this is included in Appendix B of this 

report. The existing site level range has been found to be approximately 89.5mAOD in the westernmost 

corner of the site, to 79.3mAOD in the south-east corner. 

1.3.2 The main features within the site are open field, with much of the site boundary lined with vegetation. 

1.4 Former Land Uses  

1.4.1 Historical free to view mapping (https://maps.nls.uk/geo) has been reviewed as part of this flood risk 

assessment, which indicates that the site has had no former land uses besides open field.  

1.5 Ground conditions 

1.5.1 A review of the British Geological Survey®s geological mapping has been undertaken to determine the likely 

ground conditions on the site. Geological maps on the British Geological Survey online tools identify the 

bedrock geology as a combination of sandstone, siltstone and mudstone. 

https://maps.nls.uk/geo
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1.5.2 Furthermore, publicly available boreholes in the proximity of the site have been reviewed, which suggest the 

proposed development is mainly to be constructed on sand, gravel, and marl strata. 

1.6 Watercourses 

1.6.1 No major water features have been identified within the proximity of the site, with the nearest watercourses 

being Bramcote Brook, located approximately 900m north of the site, and the River Anker, located 

approximately 950m south of the site. 

1.7 Drainage  

As the site is greenfield, it is expected that no drains are located on site. Correspondence with Severn Trent 

Water (STW) has identified a pumped foul sewer running eastwards within Orton Road, and existing storm 

and foul gravity public sewers further to the east in Orton Road. It is expected that, if it is concluded that 

infiltration cannot be utilised as a viable outfall method, the proposed drainage strategy for the development 

will outfall into these public sewers. A sewer record for the area provided by STW is included in Appendix C. 

1.8 Flood Zones and Vulnerability Classification 

1.8.1 The formal flood zone mapping https://flood-map-for-planning.service.gov.uk/, approved by the government 

and prepared for use in the planning process, identifies areas potentially at risk of flooding from fluvial or tidal 

sources without considering the presence of flood defences or structures such as culverts or minor 

watercourses. An extract from the mapping is included in Figure 1; the red line denotes the site boundary. 

  

Figure 1: Flood Zone Mapping 

 

1.8.2 The formal flood zone mapping shows the site to be located entirely within Flood Zone 1, indicating a low risk 

of flooding. Table 1 indicates what uses of land are appropriate for each flood zone, as set out within Table 2 

² Flood risk vulnerability and flood zone ­incompatibility® in the PPG of the NPPF. The proposed use would be 

defined as More Vulnerable so hence the proposed use is deemed acceptable. 

https://flood-map-for-planning.service.gov.uk/
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Essential 

Infrastructure 

Highly 

Vulnerable 

More 

Vulnerable 

Less 

Vulnerable 

Water 

Compatible 

Zone 1 V V V V V 

Zone 2 V Exception Test V V V 

Zone 3a Exception Test U Exception Test V V 

Zone 3b Exception Test U U U V 

Table 1 - Flood risk vulnerability and flood zone ­incompatibility® 

1.9 National Planning Flood Risk Policies Relevant to this Development 

1.9.1 The National Planning Policy Framework (NPPF) last revised by the Department of Communities and Local 

Government (DCLG) on 7th March 2025, took immediate effect on that date. The document Technical 

Guidance on the National Policy Framework (TGNPPF) also published by the Department of Communities 

and Local Government, has now been withdrawn and superseded by the Planning Practice Guidance (PPG), 

published on 29th November 2016.  

1.9.2 The requirement for conducting an FRA as part of a planning application is set out in Footnote 63 on page 51 

of the NPPF, which states: 

¯A site-specific flood risk assessment should be provided for all development in Flood Zones 2 and 3. In Flood 

Zone 1, an assessment should accompany all proposals involving: sites of 1 hectare or more; land which has 

been identified by the Environment Agency as having critical drainage problems; land identified in a strategic 

flood risk assessment as being at increased flood risk in future; or land that may be subject to other sources 

of flooding, where its development would introduce a more vulnerable use.° 

1.9.3 Essential content of a site-specific FRA is explained in the PPG, paragraph 20 as follows: 

¯A site-specific flood risk assessment is carried out by (or on behalf of) a developer to assess the flood risk 

to and from a development site and should accompany a planning application where prescribed in footnote 

55 of the National Planning Policy Framework.  The assessment should demonstrate to the decision-maker 

how flood risk will be managed now and over the development®s lifetime, taking climate change into account, 

and with regard to the vulnerability of its users (see National Planning Policy Framework Annex 3 ² Flood Risk 

Vulnerability). 

¯The objectives of a site-specific flood risk assessment are to establish:  

¶ whether a proposed development is likely to be affected by current or future flooding from any source; 

¶ whether it will increase flood risk elsewhere; 

¶ whether the measures proposed to deal with these effects and risks are appropriate; 

¶ the evidence for the local planning authority to apply (if necessary) the Sequential Test, and; 

¶ whether the development will be safe and pass the Exception Test, if applicable.° 

1.9.4 For certain types of flood sensitive development, NPPF describes how the Local Planning Authority (LPA) 

should check that the site proposed has the lowest frequency of flooding of those available for the 
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development. This check is called the ¯Sequential Test.° All development that is identified in the LPA®s Local 

Development Framework Development Plan (LDFDP) has been Sequentially Tested using the LPA's Strategic 

Flood Risk Assessment (SFRA). When a test is required, and the development is not identified in the 

Development Plan, NPPF advises that the site-specific FRA includes the Test. NPPF also requires that the 

FRA includes an ¯Exception Test° for flood sensitive development proposed in areas with high frequency of 

flooding. The reason is to demonstrate that flood risk will be safely managed for the lifetime of the 

development. 

1.9.5 "Non-Statutory Technical Standards for Sustainable Drainage Systems" published by Department for 

Environment, Food and Rural Affairs in March 2015 sets out Government expectations for surface water 

drainage systems serving major developments to restrict discharges to green field rates. The standards do 

not address the quality of surface water discharges and state circumstances when the discharge rate can be 

higher than green field, up to the existing flow in the case of redevelopment of brown field sites. 

1.10 Local Policy Guidance 

1.10.1 The North Warwickshire Local Plan, adopted in September 2021, outlines the requirements and 

considerations developers should follow as part of their proposals. As part of this report, the adopted policies 

have been reviewed, and the proposal has been developed to comply with their requirements. The relevant 

planning policy within the district plan, Policy LP33, is outlined below. 

1.10.2 LP33 Water and Flood Risk Management 

¯In line with the objectives of the Water Framework Directive, development proposals must not detrimentally 

affect the ecological status of a waterbody and where appropriate, incorporate measures to improve its 

ecological value. 

¯Opportunities should be sought to de-culvert rivers, in order to reduce flood risk through stopping flows 

backing up by undersized culverts. This should only be undertaken when it is demonstrated to not increase 

flood risk elsewhere. If de-culverting is not proposed evidence will be required to demonstrate why this is not 

possible. River channel restoration should also be undertaken to return the water course to its natural state 

and restore floodplain to reduce the impact of flooding downstream. 

¯New developments should also seek opportunities to improve natural riverine processes and instream and 

bankside morphology through watercourse re-naturalisation and the removal of manmade structures, both 

on the development site and in the wider catchment. Water runoff from new development must be no more 

than natural greenfield runoff rates and developments should hold this water back on the development site 

through high quality Sustainable Urban Drainage (SuDS), reducing pollution and flood risk to nearby 

watercourses. The culverting of watercourses will only be approved in exceptional circumstances. 

¯The multifunctional benefits of natural flood management, the re-naturalisation of watercourses and their 

floodplains and the safeguarding of land for local flood risk management schemes will be promoted when 

considering any developments in the Borough. 
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¯New development proposals in or land raising within Flood Zone 3 (including Climate Change) should provide 

for the following: 

i)  Floodplain Compensation; provide floodplain compensation on a level-for-level basis; 

ii) should set back 8m from the top of the banks of Main Rivers and any culverted watercourse, 

regardless of the flood zone; 

iii) Finished floor levels (FFL) within Flood Zone 3 (including climate Change) and on land adjacent 

should be set a minimum of 600mm above Flood Zone 3, (including climate change) flood level; 

iv) have agreements in place that ¯less vulnerable° uses are prevented for changing to those that are 

more vulnerable, and (only applies to ground floor developments in line with SFRA section 12.4), and 

single storey residential development, basements and buildings on stilts should not be located within 

Flood Zone 3 (including climate change), and 

v) include mitigation measures to account for up to the 1 in 100 year (1% AEP) plus climate change 

fluvial flood event as well as safe access and egress 

¯In order to improve and protect water quality, infiltration measures are the preferred means of surface water 

disposal where ground conditions are appropriate and where practicable, the separation of surface water 

from sewers should be undertaken. New development proposals should be accompanied by a Water 

Statement that includes evidence to demonstrate that there is adequate sewerage infrastructure in place or 

that it will be in place prior to occupation.° 

1.11 National Standards for Sustainable Drainage Systems (SuDS) 

1.11.1  This application has been prepared following the National Standards for Sustainable Drainage Systems 

(SuDS). The ­SuDS Approach® as defined in Principle 3 has been used considered throughout the scheme 

development.  

¶ mimicking natural drainage systems and delivering surface water management that recognises the 

value of rainfall and runoff as a resource; 

¶ managing surface water flooding and the rates and volumes of runoff from developments now and in the 

future; 

¶ contributing to cleansing diffuse particulate and chemical substances that may be found in surface 

water runoff; 

¶ using drainage features in combination as a management train, which integrates these throughout the 

development and its landscape to help create healthy and resilient spaces for people and habitats for 

wildlife; 

¶ managing runoff close to its source, prioritising features that lie on the surface and incorporate 

vegetation; 

¶ meeting the requirements for delivering multiple benefit SuDS over the lifetime of the development by 

planning for a changing climate and ensuring long-term maintenance; 

¶ being sustainable, considering both construction and long-term maintenance and the additional 

environmental and social benefits afforded by the system; 
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2 FLOOD RISK 

2.1 Flood Risk from Rivers and Watercourses 

2.1.1  The site is shown on the available flood maps, see Figure 2, to be at a Very Low risk of flooding from fluvial 

sources. Therefore, the site is not considered to be at risk of flooding from rivers and watercourses. 

 

Figure 2: Flood Risk from Rivers and Watercourses 

2.2 Flooding from the Sea 

2.2.1 The site is approximately 117km from the nearest sea, at a minimum elevation of approximately 79.3mAOD. 

Therefore, it is considered that the risk of flooding from the sea is negligible and is not discussed further within 

this report. 

2.3 Flooding from Land 

2.3.1 A source of flood risk to the site is from surface water flooding created by the site itself or adjacent areas. 

Based on the Surface Water Maps available, see Figure 3. 
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Figure 3: Flood Risk from Surface Water 

2.3.2 The site is predominantly at a Low Risk of flooding from this source, with areas of higher flood risk encroaching 

slightly into the east of the site. This is primarily associated with the existing pond in the east of the site, and 

the existing adjacent development. The eastern boundary also forms the lowest region of the site 

topographically. Suitable mitigation measures shall be provided in Section 3 to overcome any risk presented 

by these areas. 

2.3.3 Overall, the site in considered to be at a Low Risk of surface water flooding. 

2.4 Flooding from Groundwater 

2.4.1 Warwickshire®s Level 1 Strategic Flood Risk Assessment includes groundwater vulnerability mapping across 

the county. The mapping suggests that the site is at a low vulnerability (<25%) of groundwater flooding. It 

should be noted that this mapping is high level and is based on a 1km2 grid within which the site lays. 

2.4.2 Borehole records in the vicinity of the site indicate groundwater levels are at least 30m below ground level in 

the area. Furthermore, no watercourses exist in close proximity to the site. 

2.4.3 Therefore, it can be concluded that the proposed development is at low risk from flooding by groundwater. 

2.5 Flooding from Sewers 

2.5.1 Flooding can occur from other sources such as blocked drains and sewers. Correspondence with Severn 

Trent Water, the local water company, highlighted that there are no public sewers within the site. Furthermore, 
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it is expected that sewers in the area are periodically maintained by STW. Therefore, the proposed 

development is at low risk from flooding by blocked drains and sewers. 

2.6 Flooding from Reservoirs, Canals and Other Artificial Sources 

2.6.1 The reservoir flood map shown in Figure 4 shows the extent of flooding should a canal, reservoir, or other 

artificial source breach upstream of the development. This shows that the site would not be at risk of flooding 

from this source and as such this source of flooding is not considered a risk.  

 

Figure 4: Flood Risk from Artificial Sources 
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3 MITIGATION 

3.1 Flood Risk Management 

3.1.1 It is suggested that the following flood risk management measures are considered to mitigate the risks 

identified above: 

¶ It is recommended that the development finished floor levels are set above the existing levels and at least 

150mm above the proposed surrounding external levels; 

¶ Wherever possible, the external ground profile in the development will ensure that surface water is directed 

away from the building / buildings / vulnerable areas; 

¶ The proposed development will incorporate a positive surface water drainage system, described further in 

Section 4, which will intercept runoff from roofs and paved areas before discharging flows offsite at a rate no 

higher than the existing values. 

3.2 Residual Risks 

3.2.1 Residual risks are the risks that remain once the flood risk management measures described above have 

been implemented. These are typically associated with extreme events that overwhelm drainage systems 

exceeding the flood levels used to design any mitigation measures. The primary residual risks that will affect 

this development are: 

¶ An extreme rainfall event which exceeds the capacity of the proposed surface water drainage system to both 

intercept and convey the flows. During such an event, water that is unable to enter the formal drainage system 

will flow over the ground through the development. The risk can be reduced by designing site levels to direct 

any runoff towards the highways, adjacent watercourses, or other corridors running through the site; 

¶ A lack of, or insufficient, maintenance of the installed drainage system which may cause flow restriction; 

¶ A rainfall event that exceeds the capacity of surrounding off-site drainage networks could also result in runoff 

entering the site via routes other than the highways. 
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4 PROPOSED DRAINAGE STRATEGY 

4.1 Outfall Assessment 

4.1.1 As required by Part H of the Building Regulations and the paragraph 7-056 in Planning Policy Guidance of 

the NPPF, and Standard 1 from the National Standards for Sustainable Drainage Systems (SuDS) the 

required Drainage Hierarchy has been considered in the development of this strategy as summarised below. 

Standard Outfall Option 
Available 

Option 
Comment 

National 

Standards for 

SuDS 

Collection for 

non-potable 

use 

V 

Options for incorporating rainwater harvesting systems 

have been evaluated. While the available systems were 

deemed unviable for the residential development, a 

rainwater harvesting system has been proposed for the 

irrigation of the central landscaped area 

NPPF/National 

Standards for 

SuDS 

Infiltration 

Drainage 
V 

Although infiltration was not considered a viable primary 

method for surface water discharge, infiltration 

techniques have been employed, based on an infiltration 

rate of less than 1x10ϖϑ m/s for  the management of the 

everyday rainfall (5 mm) 

NPPF/National 

Standards for 

SuDS 

Watercourse U 
There are no watercourses in the vicinity of the site which 

could form a suitable outfall. 

NPPF/National 

Standards for 

SuDS 

Surface 

Water Sewer 
V 

It is proposed to discharge surface water flows from the 

site into the STW public surface water sewer to the east, 

at the junction between Orton Road and Windmill Close. 

NPPF/National 

Standards for 

SuDS 

Combined 

Sewer 
N/A Not considered 

Table 2 ² Outfall Assessment  

4.2 SuDS Assessment 

4.2.1 As part of the surface water drainage strategy for the site a number of Sustainable Drainage Systems (SuDS) 

forming a treatment train were considered. Table 3 overleaf provides a list of the options considered and a 

justification for their inclusion or omission. 

 

 

 



Risborough 

Land North of Orton Road, Warton 
LE25058-OR-LINK-GEN-XX-RP-C-FRA01_Flood Risk Assessment 

 

linkeng.co.uk  |  March 2025 11 
 

SuDS System Used Justification 

Rainwater Harvesting 

System 
Yes 

A rainwater harvesting system has been proposed for the irrigation of the 

central landscaped area. 

Green Roofs No 

Green roofs have not been proposed for this site as there is insufficient 

access to roof areas for maintenance and as such the system could not 

be effectively maintained to ensure long term performance. 

Infiltration Systems Yes 

Although infiltration was not considered a viable primary method for 

surface water discharge, infiltration techniques have been employed, 

based on an infiltration rate of less than 1x10ϖϑ m/s for  the management 

of the everyday rainfall (5 mm) 

Proprietary 

Treatment Systems  
No 

The use of proprietary treatment systems is not considered economically 

viable or required on this site considering installation and operational 

costs. 

Filter Strips No 
Filter strips have not been considered the most effective proposal for this 

site due to the proposed site layout. 

Filter Drains No 
Filter Drains have not been considered the most effective proposal for 

this site due to the proposed site layout. 

Swales Yes 

Swales are included to provide effective source control, reduce runoff 

rates, improve water quality through natural filtration, and enhance 

amenity and biodiversity in line with SuDS principles. 

Bioretention Systems No 
Bioretention Systems have not been considered the most effective 

proposal for this site due to the lack of available landscape areas. 

Porous Pavements Yes 
Areas of the proposed development to be finished with porous 

pavements. The areas to be confirmed at detailed design stage. 

Attenuation Storage 

Tanks (oversized 

pipes) 

No An above-ground attenuation pond has been selected instead of a tank. 

Detention Basins Yes 

A detention basin has been provided in the southeast corner of the site 

to treat and attenuate all surface water flows picked up by the drainage 

network. 

Ponds and Wetlands No 
Ponds and wetlands were found to be the most viable option for this 

development. Detention basin has been proposed instead.  

Table 3 ² SuDS Assessment  

4.2.2 As this assessment forms part of an outline planning application the suitability SuDS features will have to be 

reviewed at reserved matters stage. It is proposed that suitable features will be provided to support both flood 

risk and water quality as defined by industry standards and local policies. 
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4.2.3 The outline proposals for the drainage system include private storm and foul pipes combined with an 

attenuation pond to store surface water flows before a controlled discharge. 

4.2.4 A diagram of the proposed surface water treatment train based on Table 3 above is shown in Figure 5 below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.3 Proposed Surface Water Drainage Strategy 

4.3.1 It is anticipated that a new drainage system will comprise permeable paving, swales, pipes and gullies, 

alongside the detention basin to treat and store flows ahead of discharge. All flows from developable land 

parcels shall enter the drainage network and be conveyed through the swales and detention basin, before 

being discharged at a restricted rate via a flow control device. Surface water flows will then travel beneath 

Orton Road to the east, before ultimately discharging into an existing STW public sewer at the junction 

between Orton Road and Windmill Close. 

4.3.2 In accordance with Policy LP33, on sustainable drainage systems and the Strategic Flood Risk Assessment 

for the area, and Standard 3 form the National Standards for Sustainable Drainage Systems (SuDS) it is 

proposed that the maximum discharge rate up to a 100-year storm plus 40% allowance for climate change 

is restricted to 24.1l/s (the Qbar rate for the site). A calculation extract for this proposed flow rate is included 

in Appendix D. In order to restrict the flow, it is proposed to use a flow control device downstream of the 

attenuation pond. 

4.3.3 To support this assessment a Drainage Strategy Drawing No. OR-LINK-GEN-XX-DR-C-0500 has been 

prepared and is included at Appendix D, along with supporting calculations demonstrating the system®s 

performance. The proposed system has been assessed for a number of return periods and a series of rainfall 

events and the discharge rates for the critical storms are provided in Table 4. 

Figure 5 - SuDS Treatment Train 

Surface 

Water Source 

Permeable 

Paving 

Rainwater 

Harvesting 

Swales incorporation infiltration based 

on a rate less than 1x10-6 

Detention basin incorporating infiltration 

based on a rate less than 1x10-6 

STW Surface Water 

Sewer 
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Return Period 
Allowable Discharge 

Rate (l/s) 
Proposed Discharge Rate (l/s) 

1 in 1 year 24.1 23.1 

1 in 30 year + 35% CC 24.1 24.1 

1 in 100 year + 40% CC 24.1 24.1 

 Table 4 ² Surface water discharge rates  

4.3.4 In addition to the surface water treatment provided by the SuDS features the following measures are to be 

included within the surface water drainage system to improve water quality prior to discharge offsite.  

¶ Trapped gullies; 

¶ Sediment sump within flow control device.  

 

4.4 Management of everyday rainfall (interception) 

4.4.1 Following Standard 2 from the National Standards for Sustainable Drainage Systems (SuDS), a detailed 

assessment of the everyday runoff ² 5mm rainfall ² has been prepared for this development. The assessment 

is based on the proposed SuDS features, infiltration rate less than 1x10-6, and CIRIA C753 Guidance section 

Chapter 24.8. The assessment is based on the following: 

- Total impermeable area ² 1.898 Ha or 18,980 m2.  

The total impermeable area is based on 60% impermeability applied to the total development area, 

and 100% impermeability applied to the proposed highways areas. The total area also allows for 

urban creep. 

- The proposed permeable paving area totals approximately 1,716 m², based on the assumption that 

65% of residential plots will incorporate permeable driveways. For the purpose of this assessment, it 

is further assumed that adjacent hard surfaces³such as footways, footpaths, and other hard 

landscaping³will be graded to drain towards the permeable parking bays, contributing an additional 

50% to the effective catchment area treated by this SuDS feature: 

110 plots x 65% x 24m2(4.8x5m for double driveway) x 1.5 = 2,574 m2 

- Area used for the assessment of the 5mm rainfall event ² 16,406 m2 ² Total development area minus 

the area intercepted by permeable paving. 

- Swale 1 with base area of 28 m2. The proposed swale base area was calculated as defined by CIRIA 

C753 Report. 

- Swale 2 with base area of 42 m2. The proposed swale base area was calculated as defined by CIRIA 

C753 Report. 

- Detention basin with base area of 755 m2. The proposed swale base area was calculated as defined 

by CIRIA C753 Report. 
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To capture and promote evapotranspiration for the first 5mm of rainfall, it is proposed to provide temporary 

storage with maximum depth 100mm as outlined by CIRIA C753 SuDS Guidance, Chapter 24.8. To achieve 

this, the base level of the proposed swales and detention basin are to be 100mm lower than the outlet pipe 

invert levels. Detailed calculations are presented in Table 5 below. 

SuDS Feature  Base Area 

Threated 

Impermeable 

Area 

Attenuated volume 

based on 5mm 

rainfall 

Inver level 

above base 

 [m2] [m2] [m3] [mm] 

Permeable paving 1716 2574 12.87 N/A 

Swale 1 28 560 2.80 100 

Swale 2 42 840 4.2 100 

Detention Basin 755 15006 75.03 100 

Total Impermeable 

Area 
 18980   

Table 5 - Calculations for the interception of the everyday rainfall 

4.5 Water Quality 

4.5.1 As per Table 26.2 in CIRIA 753 The SuDS Manual, the site is classed as residential and thus has a ­Low® 

Pollution Hazard Level. The corresponding pollution indices for this hazard level for the three main sources of 

pollution are provided in Table 6 . 

Pollution 

Hazard Level 

Total Suspended 

Solids (TSS) 
Metals Hydrocarbons 

Low 0.5 0.4 0.4 

Table 6 ² Pollution Hazard Level and Indices 

4.5.2 Table 26.3 in CIRIA 753 provides mitigation indices for various SuDS features against the three main sources 

of pollution. The corresponding mitigation indices for the proposed SuDS features for each of the sources of 

pollution are provided in Table 7. 

SuDS 
Total Suspended 

Solids (TSS) 
Metals Hydrocarbons 

Detention basin 0.5 0.5 0.6 

Swale 0.5 0.6 0.5 

Permeable 

Paving 
0.7 0.6 0.7 

Table 7 ² SuDS Pollution Hazard 
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4.5.3 This demonstrates that the proposed SuDS features are sufficient for mitigating against potential sources of 

pollution on site as the mitigation index for each source of pollution is greater than the corresponding pollution 

index. 

Total SuDS mitigation Index = mitigation index1 + 0.5mitigation index2 + 0.5mitigation index3 

SuDS mitigation: Total Suspended Solids (TSS) ² 1.1 

   Metals ² 1.1 

   Hydrocarbons ² 1.2 

4.6 Amenity and Biodiversity  

4.6.1 As part of this Flood Risk Assessment, an assessment of the impact to Amenity and Biodiversity provided by 

the additional SuDS features has been prepared and is included within Appendix E. 

4.7 Exceedance Flows 

4.7.1 The potential source of overland flooding on the site is failure of the surface water drainage system or a rainfall 

event in excess of the systems or surrounding areas design parameters. 

4.7.2 As noted above the site falls from west to east, so any overland exceedance flows shall be directed by the 

levels design through the highways. These routes have been highlighted on the Drainage Strategy Drawing 

No. OR-LINK-GEN-XX-DR-C-0500. 

4.8 Foul Water Drainage Strategy 

4.8.1 In similar fashion to the surface water drainage, the proposed foul drainage network shall convey flows from 

the residential land parcels southeast along Orton Road, before outfalling to an existing STW public foul sewer 

at the junction between Orton Road and Barn End Road. 

4.8.2 In order to establish the foul outfall, a developer enquiry was submitted to STW, the local water company. 

The response to this developer enquiry application confirmed that the foul sewer to the east of the site has 

sufficient capacity to accept the foul flows from the proposed development and STW would be willing to 

accept a connection to their network at a preferred location (MH3202), subject to a formal S106 application 

being made ahead of connection. 

4.8.3 The foul drainage strategy is shown on drawing OR-LINK-GEN-XX-DR-C-0500 included in Appendix D. 
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5 DRAINAGE MANAGEMENT PLAN 

5.1 Responsibility 

5.1.1 The occupier of the proposed development shall be responsible for the maintenance and operation of the 

drainage system, including any attenuation and flow control devices. 

5.2 Maintenance of Pipe Networks  

5.2.1 Maintenance and management of main storm sewers and chambers inclusive of pipework from paved areas 

and buildings (but excluding internal building drainage) should be visually inspected and jetted/cleaned as 

required. As a minimum, this should be carried out every 5 years. Methods of inspection to give indications 

of blockages etc. may include:  

¶ Pulling a mandrel through the pipe to identify physical faults (e.g., disjointed pipes).  

¶ Flushing/jetting.  

¶ CCTV. 

¶ Measurement of water depths in pipe entries, catchpits or interceptors along a drain run may identify 

potentially blocked pipes.  

5.2.2 Gully gratings, manhole gratings and channel gratings shall be visually inspected at least once every year 

and replaced or re-set if damaged or dislodged. Gullies should be inspected at least once every year, ideally 

during springtime as the autumn and winter seasons produce the most detritus build up in the form of leaves, 

litter and silt. This material should be removed from the channels and disposed of at a licensed tip. This 

material should not be tipped in other areas of the development as it may pose a pollution threat to the 

surrounding drainage system. 

5.2.3 Jetting should only be carried out after removal of the silt and debris, as jetting alone will simply wash the 

debris further downstream without removing the problem. 

5.3 Maintenance of Rainwater Harvesting System 

5.3.1 The rainwater harvesting system proposed for landscape irrigation will require regular inspection and 

maintenance to ensure optimal performance and water quality. Key tasks include periodic cleaning of filters, 

inspection of the storage tank for debris or sediment build-up, and verification of pump functionality. 

Maintenance should be carried out in accordance with the manufacturer's guidelines and recorded as part 

of the site®s overall SuDS maintenance schedule. 

5.4 Maintenance of SuDS Features    

5.4.1 The regular and correct maintenance of the SuDS features is essential to the continued performance. The 

SuDS Manual C753 provides advice on the management of the system.  
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5.4.2 The recommended maintenance regimes for the Detention basin, as highlighted in Figure 6, is given in Table 

22.1 in the SuDS Manual C753 respectively, which will form the basis of the strategy for the provided 

development. 

 

Figure 6  ² Table 23.1 of CIRIA 753 
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5.4.3 The recommended maintenance regimes for the Swales, as highlighted in Figure 7 below, is given in Table 

17.1 in the SuDS Manual C753 respectively, which will form the basis of the strategy for the provided 

development. 

 

Figure 7  ² Table 17.1 of CIRIA 753 
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5.4.4 The recommended maintenance regimes for the Permeable Paving, as highlighted in Figure 8 below, is given 

in Table 20.15  in the SuDS Manual C753 respectively, which will form the basis of the strategy for the 

provided development. 

 

Figure 8 ² Table 20.15 of CIRIA 753 

5.4.5 It should be noted that maintenance regimes detailed above are initial recommendations and the actual 

maintenance work undertaken should be adapted to suit the system performance by the maintenance 

provider. 
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6 CONCLUSION 

6.1.1 This site-specific Flood Risk Assessment has been prepared in accordance with NPPF guidance, local policy 

on Flood Risk, and National Standards for Sustainable Drainage Systems (SuDS). The government approved 

flood mapping shows the site to be located within Flood Zone 1, indicating a Low flood risk from both fluvial 

and pluvial sources on the site. Further to this, the proposed levels on the site shall be set such that in the 

unlikely event of these systems failing the development on the site will remain protected.  

6.1.2 The drainage strategy demonstrated that an appropriate drainage system for both foul and surface water can 

be provided on the site which discharges to a suitable outfall. Subject to the mitigation measures proposed, 

the development may proceed without being subject to significant flood risk. Moreover, the development will 

not significantly increase flood risk to the wider catchment area. 

 

 



 

linkeng.co.uk  |  March 2025  

 

 

 

 

 

 

  

linkeng.co.uk   

APPENDICES 



 

linkeng.co.uk  |  March 2025  

 

 

APPENDIX A ² Proposed Site Plan 

  



{ƛǘŜ .ƻǳƴŘŀǊȅ

[ŀƴŘ ²ƛǘƘƛƴ [ŀƴŘ hǿƴŜǊǎ
/ƻƴǘǊƻƭ όолŎƳ ǿƛŘŜ {ǘǊƛǇύ

76.7m

29

48

44

3

BURDETT ROAD 46

2

11

56

Pond

40

38
11

HATTERS CLOSE

7

20

13

10

11

1

13

30

51

7

18

43

69

C
H

IL
W

EL
L 

C
LO

SE

1

6

59

29

RED MARL W
AY

Warren Barn

House
Warren

CG

GP

Cottages
1

2

89.8m

CHURCH  R
OAD

Pond

Warren Farm

66

El Sub Sta

58

15
13

27

16

2
15

6

1

46

30

79.8m

THE HILLS

11

1

14

2
Play Area

23a

21

23

79

Holy Trinity

Recreation Ground

El S
ub

 S
ta

81.4m

15

59

39

6

8

House

GP

CO
PELAND CLO

SE
IVYCROFT R

OAD

Waverton

28

25

42

67

44

CHURCH ROAD

25

BA
R

N
 E

N
D

 R
O

AD

3

53

Church
16

39

54

75.3m

21a

53

1

1

ORTON  ROAD

Reproduced from the Ordnance Survey Map with the permission of the Controller of HMSO. Crown Copyright Reserved. Licence No. 100019279.

The scaling of this drawing cannot be assured
Revision Date Drn Ckd
H Updated Site Boundary 25.03.25 J.W. T.L.

ScaleDate

RevisionProject No Drawing No

Drawing Title

Project

Stantec UK Limited

U:\333101884\A4 - Drawings & Registers\Masterplanning\333101884 - STN-GEN-SW-DR-MP-01H - Site Boundary Plan.dwg - (1-1000@A1)

Check byDrawn by

stantec.com\ukCertificate FS 29637

The Blade
Abbey Square

Reading
RG1 3BE

T: 0118 9430 000

333101884

LAND OFF ORTON ROAD,
WARTON

STN-GEN-SW-DR-MP-01

SITE BOUNDARY PLAN

30.01.25 1:1,000@A1

H

J.W. T.L.
1:2,000@A3

N

0 20 40

10 30 50m



Reproduced from the Ordnance Survey Map with the permission of the Controller of HMSO. Crown Copyright Reserved. Licence No. EMS - 928549. stantec.com\uk

The Blade
Abbey Square

Reading
RG1 3BE

T: 0118 9430 000

U:\333101884\A4 - Drawings & Registers\Masterplanning\Adobe Files\Ai\CAD Export\333101884 - STN-GEN-SW-DR-MP-03 - Framework Plan_03.dwg - Model
Certificate FS 29637

P LAP added & drainage updated 10.07.25 S.M. T.L.

The scaling of this drawing cannot be assured

Revision Date Drn Ckd

333101884

0 50m

LAND OFF ORTON ROAD,
WARTON

RG-M-Ai02

ILLUSTRATIVE FRAMEWORK PLAN

30.01.25 1:1,000@A1

P

J.W. T.L.
1:2,000@A3

ScaleDate

RevisionProject No Drawing No

Drawing Title

Project

Stantec UK Limited

Check byDrawn by

stantec.com\uk

N

Site Boundary

tǊƻǇƻǎŜŘ wŜǎƛŘŜƴǝŀƭ
5ŜǾŜƭƻǇƳŜƴǘ

Proposed Open Space and Paths

Proposed Highway

tǊƻǇƻǎŜŘ {ǳǎǘŀƛƴŀōƭŜ 5ǊŀƛƴŀƎŜ

tǊƻǇƻǎŜŘ {ǿŀƭŜ

9ȄƛǎǝƴƎ wŜŎǊŜŀǝƻƴ DǊƻǳƴŘ

Proposed Access/Egress for

!ƭƭ aƻŘŜǎ

Proposed Access/Egress for

Pedestrians

tƻǘŜƴǝŀƭ CǳǘǳǊŜ !ŎŎŜǎǎ

CHU
RCH R

O
AD

ORTON ROAD

9ȄƛǎǝƴƎ [ŀƴŘǎŎŀǇŜ

[!t



 

linkeng.co.uk  |  March 2025  

 

 

APPENDIX B ² Topographical Survey 

  



GYGY

GY

GY

GY

MKR

MKR

MKR

MKR

MKR

MKR

MKR

MKR

MKR

MKR

MKR

MKR

MKR

WO

WO

WO

SV

SV

SV

SV

SV

SV

SV

SV

SV

SV

SV

ST

ST

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM
WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

FH

FH

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

FL

SP

SP

SP

SP

SP

SP

SP

SP

SP

SP

SP

SP

SP

SP

SP

SP

SP

SP

SP
SP

EP

EP

EP

EP

EP

INV

INV

INV

PInv

PInv

WL

BWB01
79.882

BWB02
80.424

BWB0378.988

BWB04
77.803

BWB05
76.677

79.90

80.02
80.03

80.01

79.81

79.70
79.57

79.38
79.37

79
.37

79
.2

1

79.10
79.12

79.23
79.34

79.47

79.65
79.84

80
.0

2
80

.0
5

80.04
80.15

80
.0

6

80.04

79
.9

6

80
.0

9

80.18

80
.2

8

80
.3

6

79.94

79.83

80.08

80
.0

9
80

.0
6

80.00

79.98

79.90

79.79

80.00

80.14

80.20

80.58

80
.6

2

81.06

81.17 81.16

81.47

81.35

81.52

81.56

81.59

81.94

82
.71

82
.78

82
.8

6

83
.34

83
.61

83.97

84
.17

84.58

84
.78

85
.2

5

85
.54

85.99

86
.50

86
.9

2

87
.17

87
.62

88
.0

2

88
.5

2

88
.9

5

89
.1

7

89
.2

8

89
.4

2

89.37 88.90

88.41

87.80

87.18

85.92

85.18

84.40

83.96

83.31

82.95

82.26
81.82 81.53 81.22

80.85

80.63

80.31

80.00
80.16

79.86 79.66
79.51

79.36

79.38

79.37

79.83

80.22

80.52

80.93

81.2581.7182.32

82.95

83.64

84.40

85.30

86.34

87.45

88.15

88.80

89.20

88.70

88.34

87.29

86.46

85.69

84.69

83.77

83.01

82.31

81.66

81.17

80.79

80.40

80.01

79.69

79.57

79.67

79.98

80.26

80.68

81.11

81.59

82.10

82.57

83.20

83.97

84.97

85.82

86.54

87.35

80.29

80.72

86.85

86.26

85.71

84.96

84.25

83.55

83.00

82.59

82.13

81.68

81.30

80.96

80.66

80.48

80.76

81.05

81.45

81.67

82.18

82.70

83.14

83.60

84.07

83.70

83.34

82.98

82.53

82.16

81.81

81.42

81.72

81.93

82.46

81.99

81
.8

3

82.31

81
.96

82
.42

82
.97

83.16

83.17

83
.3

2

83
.68

84
.46

84
.59

84
.9

7

85
.12

85
.61

85.82

85
.97

86
.44

85.88

86.85

87
.2

7

87
.64

88
.1

0

87.29

88
.35

88
.5

8

88
.9

5

89
.1

1

89
.5

2

89
.7

2

89
.8

8

89
.8

9

89.04

90
.0

2

89
.9

8

88.96

90
.0

0
90

.0
5

90
.0

2

89
.9

8

89
.9

4
89

.9
4

89
.9

8

89
.9

089
.8

1

89
.6

8

89
.7

9
89

.5
9

89
.7

3

89
.5

7

89
.4

4

89
.2

0
89

.3
5

89
.0

4

88
.9

1
89

.0
0

88
.8

288
.7

2

88
.5

3

88
.6

1

88
.4

188
.2

9

88
.0

9

88
.20

87
.9

0

88
.03

87
.7187

.65

87
.3

3

87
.42

87
.17

87
.30

86.9286
.8

4

86
.4

8 86
.52

86.04
86.01

85
.68

85
.76

85
.4385

.37

85.26

85
.01

85
.07

84.80
84.63

84
.29

84
.4

4

84
.07

83.91

83
.53

83
.69

83
.41

83
.24

83.02

83
.18

82
.8

182
.60

82.17

82
.34

81
.97

81
.87

81
.96

82
.23

82
.7

8

83
.19

83
.5

3

83.91

84
.31

84.75

85
.51

85
.94

86
.34

86
.9

5

87
.45

87
.91

88
.3

2

88
.6

7

89
.0

1

89
.4

4

89
.7

6

89
.9

2

89
.9

9

89
.9

7

89
.9

7

89
.9

9

90.05

89.95

89.92

89
.89

89
.84

89
.8

2

89
.8

3
89

.8
5

89
.8

7
89

.8
2

89
.8

9

89
.8

8
89

.9
0

89
.8

3

89
.8

0

89
.6

6

89
.3

8

89
.0

7

88
.8

8

88
.6

6

88
.3

4

88
.09

87
.8

8

87
.56

87
.28

86.85

86.25

85
.98

85.65

85.47

85.24

84
.91

84
.79

84.64

84
.45

84.25

84
.01

83
.75

83.43

83
.17

82
.88

82
.46

82
.13

81
.99

82.03

82
.0

3

82
.27

82.42

82.78

83.23

83
.2

6

83
.59

84
.28

84.10

84.16

84.27

84
.2

884
.77

84
.85

84.92

84.7785.12

84
.9

1

85.61

85.66

85
.66

85.58

84.09

85.6785
.90

86.47

86.55

86.88

86
.9

7

87
.26

86
.9

6

87
.42

87
.82

88
.2

0

88
.4

0

88
.7

6

89
.0

1

89
.1

0

89
.6

5

89
.8

5

89
.8

9

89
.9

5

89
.9

1

89
.9

6

89
.9

4

89
.8

7

89
.9

5

89
.9

0

89
.92

89
.9

7

90
.18

89
.93

89.98

89
.99

90.04

89.95

90.29

90.12

90.10

90.04

89.49

88.62

87.82

87.01

86.11

85.21

84.32

83.63

82.96

82.46

81.99

81.51

79.62

79.92

80.09

80.07

80.07

79.81

80.09

80.32

80.11

80.33

80.15

80.38

80.32

80.10

79.98

79.97
80.20

80.18

80.3180.35

80.28
80.28

80.2480.24

80.13

80.11

79.9479.92

79.86

79.85

79.74

79.75

79.47
79.48

79.25

79.24

79.12
79.15

78.95

78.95 78.82

78.86

78.71
78.67

78
.72

78.70

78.8378
.87

78
.95

78.99

78
.0

3

77
.9

9

78
.0

2

77.80
77.64

78.2078.37

78.59

78.89

78.90

78.74

78.63

78.61

78.78

78.64

78.87

79.36

79.58

79.74

79.59

79.58

79.91

79.89

80.03

79.45

79.34

80
.3

0

80.32

77.21

79.86

79.82

79.69

79.68

79.78

79.90
79.93

79
.98

80.01

80
.09

80
.14

80
.25

80
.28

80.31

80
.4

1
80

.5
0

80.48

80.54

80
.5

1

80
.48

80
.41

80
.34

80
.33

80.30

80.25

80.12

80.0579.88

79.86

79
.78

79.94

80.03

79.77 79
.81

79.82

79.87

79.99

80
.08

80
.13

80
.18

80
.35

80.42

80.47

80
.55

80
.59

80.63

80.59

80
.58

80.49 80.38

80.19

80.10

79.99

79.88

79.77

79.61

79.57

79.43

79.29

79.21

79
.0

3

78
.9

4

78
.8

5

78
.8

3
78

.7
2

78.64

78.55

78
.41

78.31

78.16 78.36

78.45

78.16

78.22
78.37

78.35
78.52

78.60

78.73

78
.8

6

78
.9

6
78

.9
8

79
.0

8

79.18 79.20

79.25

79.33

79.34

79
.41

79
.53

79.56

79.54
79.44

79.20

79.04

78.90

78
.7

1

78
.8

5

78.91
79.00

79.16

79.25

79.4379.5279.51

79.52

79.52

79.50

79
.49

79
.4

4

79
.34

79.30

79.24

79.18
79.19

79.25

79.36

79.50

79.66

79.71

79.90

79.97

80.15

80.23

80.35

80.3480.37

80.45

80
.68

80.60

80
.57

80.48

80.51

80
.54

80.56

80
.58 80.63

80.53

80
.47

80.42

80.33

80.31

80.23

80.16

80.30
80.23 80.21

80.17

80.15
80.05

80.01
79.94

79.91

79.76

79.68

79.57

79.49

79.41

79.35

79.27

79.22
79.16

79
.2

1

79
.2

6

79.17

78.95

78.94

79.11

79
.1

7 79.10

79.07 79.03
79.05

79.13

79.19

79.21

79
.26

79
.34

79
.35

79
.39

79.38

79.44
79.42

79.42 79.38 79.31

79.25
79.11

79.00

78.88
78.75

76.67

76.65

76.63

76.63

76.77

76
.8

3

76
.9

1

77.05

76.91

76.90

77.03

76.86

76.81

76.95

76.77

76.91

76.74

76.85

76.76

76.88

76.77

76.75
76.87

76.96

76.90

77.05

77.12

76.98

76.98

77.25
77.52

77.69

78.01

77
.71

78.07

78.56

78.57

78.29

78.32

78.60

78.55

78.55

78.63

78.81

78.62

78.18

78.63

78.89

77.65

78.08

78.06

78.30

78.62

78.81

78.93
79.08

79
.29

79.52

79.31

79.43

79.85

80.30
80.21

80.71

80.77

81.08

81.21

81.64

81.99

82.48

83.03

83.63

84.35

84.68

85.53

86.33

87.43

87.92

88.64

88.89

88.75

89.36

89.44

89.98

90
.0

5
89

.9
0

89
.9

9

90.03

90.04

90.04

90.40

90.35

90.25

90.00

89.83
89.90

89.63 89.22

89.03

88.60

88.51
87.96

88.01

87.16

87.20

86.25

86.25

85.27

85.15

84.49

84.51

83.77

83.79

82.87

82.40

82.38

82.08
81.73

81.72

81.24

81.28 80.90

80.83

80.57

80.59

80.31

80.20

79.88

79.97
79.89

79.86

79.64
79.19

79.02 78.88

79.14 79.08

79.04
78.87

78.75

78.55

78.52

78.53

78.59

78.40

78.24 78.31

78.03

78.27

78.38

77.82

77.83

77.94

77.69

77.72

77.54 77.40

77.41

77.18

77.15

76.94

76.94

76.82

76.80
76.62

76.66
76.66

76
.1

6 76
.3

1

76
.6

6

75.7775.90

76.66

77.17

76.81

76.63
76.69

76.76

76.67

76.65

76.67

76.76

76.77
76.73

76.83

76.81

76.82
76.81

76.66

76.72

76.73

76.73

76.56

76.58

76.61

76.62

77
.0

3

76
.6

0

76
.7

6

76
.4

3

76.72

76.95

77.23

77.56

77.70

78.06

78.25

78.54

78.98

79.33

79.74

80.05

80.47

80.86

81.27

79.69

79.80

79
.9

1

79
.95

79
.96

80
.02

80.07

80
.17

80
.26

80
.27

80.45

80
.53

80
.43

80.40

80.37 80.20

80.12

79.97

79.88

79.79

79.73

79.62

79.58

79.47

79.31

79.27

79.12

79.21

79.05

78
.9

5

78
.8

0

78
.7

0

78
.6

1
78

.5
2

78.50
78.39

78
.3

3

78
.26

78.15

78.08

78.23

78.1878.28

78.36

78.43
78.45

78.53

78
.5

8

78
.6

4
78

.7
7

78
.8

2

79
.00

79.06
79.06

79.10

79.13

79.16

79.22

79
.24

79
.2

8

79
.30

79
.32

79.34

79.30 79.17
79.05

78.89
78.79

78.70

78.59

78
.5

0

78
.6

4

78
.66

78.67
78.78

78.87

78.97

79.10

79.22

76.60

76
.6

7

76
.7

0

76.73

76.74

76.73

76.64

76.68

76.60

76.58

76.56

76.52

76.54

76.51

76.54

76.54
76.55

76.63

76.64

76.74

76.81

76
.9

0

76
.8

1

76.69

76.77

76.86

77.03

77.36

77.47

77.72

77.89

78.31

78.69

79.03

79.36

79.68

80.66

81.36

81.91

81.78

83.32

84.51

85.72

87.08

88.26

88.72
89.04

89.42

89.88

89
.9

9

89.49

89
.5

9

89.83

89
.9

7

90
.0

5

90.19

89.92

89.18

88.30

87.32

86.23

84.95

83.92

83.09

82.42

81.71

81.45

80.93

80.49

80.11 80.06

79.72

79.33

78.99

78.73

78.51

78.28

78.00

77.81

77.63

77.22

77.14

76.88

76.73
76.46

76.41

76
.3

2

76
.2

5

76
.4

1
76

.3
6

76
.4

2

76
.51

76.54

76.55
76.48

76.51

76.55

76.57

76.59
76.61

76.60
76.63

76.69
76.69

76.70

76.64
76.65 76.67

76.74
76.76

79.63

80.02
80.30

80.65
80.99

81.3681.7682.35

82.95

83.62

84.37

85.26

86.29

87.45

88.15

88.63

87.81

86.90

85.89

84.63

83.63

82.87
82.29

81.63

81.18
80.81

80.42

80.00

79.56

79.33

79.88
80.16

80.43

80.83

81.23

81.65
82.15

82.76

83.58

84.51

85.62

86.41

87.36

87.89

88.11

88.66

88.89

89.04

87.37

86.36

85.64

84.70

83.50

82.66

81.89

81.30

80.88

80.52 80.15

79.81

79.59

79.46

80.14

80.29

80.57

81.01

81.37

81.92

82.33

82.74

83.39

84.16

85.23

85.99

85.18

84.05

83.36

82.74

82.33

81.84

81.43

81.07

80.70

80.45

80.25

80.64

80.90

81.24

81.56

82.04

82.52

82.91

83.26

83.76

84.30

84.7785.19
85.60

85.89

86.40

86.79

87.25

87.62

84.86
84.37

83.73

83.24

82.79

82.32

81.88

81.49

81.20

80.91

81.12

81.41

81.71

82.07

82.49

82.92

82.86

82.40

82.05

81.73

81.23

80.89

80.83

80.56

83.28

84.33

84.02

83.59

83.11

82.68

82.46

82.00
81.53

81.26

81.55

81.6482.30

82.62

81.97

79.68

MG

SLOW

SLOW

SLOW

BUS STOP

BUSSTOP

Ï 0.150

All Ï 0.3

Gravel Footpath

Grass

Grass
Grass

Grass

FPR Ht 1.3

Tarmac

Tarm
ac

Tarmac

Grass

Tarmac

Grass

Grass

Grass

Grass

Grass

Tarmac

Bench

Tarmac

Grass

Grass

Grass

Grass

Tarmac

Tarmac
Grass

Grass

Grass

Grass

Tarmac

Tarmac

Tarmac
Grass

Grass

Grass

Grass

Tarmac

Tarmac

Grass

Grass Grass

G
ra

ss

Grass

Grass

Grass

Grass

Grass

Grass

Grass

Grass

Grass

Grass

Sign

Grass

G
ra

ss

Grass

Sign

Tarmac

Tarmac

Tarmac

Tarmac

Tarmac

Tarmac

Tarm
ac

Tarm
ac

Tarm
ac

Tarmac

Sign

Sign

Block

Paving

Tarm
ac

Tarm
ac

Tarm
ac

Tarm
ac

Tarmac

Tarmac

Tarmac

Ta
rm

ac

Tarmac

Tarm
ac

Sign

Sign

Sign

Tarmac

Tarm
ac

Tarm
ac

Tarm
ac

Tarm
ac

Tarm
ac

Tarmac

Tarmac

Ta
rm

ac

Tarm
ac

Tarm
ac

Tarm
ac

Ta
rm

ac

Sign

Sign
Tarmac

Ta
rm

ac
Si

gn

Tarmac

Tarmac

Tarmac

Sign

30

Ï0.225

Tarm
ac

Gras
s

Tarm
ac

Sign

Ta
rm

ac

Ta
rm

ac

Paved

Gras
s

Gras
s

Wall H
t 1

.2

FIR Ht 1
.3

Wall H
t 1

.5

Gras
s

Tarmac

Grass

Gravel

FCB Ht 2
.0

Gras
s

Hed
ge

 H
t 2

.0

Hed
ge

 H
t 2

.0

FCB H
t 2

.0

Grass

Ta
rm

ac

Tarm
ac

Sign

Grass

Grass

FPR Ht 1.5

FPR Ht 1.5

Ï0.6

Ï0.2

Gravel Footpath

FPR
 H

t 0.5

Hedge Ht 2.0

FCL Ht 2.0

FCL Ht 2.0

Dense

Vegetation

Vegetation

Vegetation

Vegetation

Vegetation

Vegetation

Vegetation

MH
CL 79.04

Ï 0.150 MHCL 79.94
IL 78.23

Ï 0.3

MH
CL 80.08
IL 78.11

MH
CL 77.91
IL 76.68

MH
CL 78.30
IL 76.25

All Ï0.3 Ï0.45

MH
CL 77.30
IL 76.18

MH
CL 77.34
IL 76.51

Ï 0.3

Ï 0.22

MHCL 76.72
IL 75.06

Ï 0.3

MH
CL 76.74
UTL

MH
CL 76.78
UTL

MH
CL 76.75

MH
CL 76.70
UTL

MH
CL 76.69
UTL

IC
CL 76.62

IC
CL 77.15

MH
CL 77.19

MH
CL 77.09

IC
CL 76.89Gy76.76

Gy76.49

Gy76.52
Gy
76.55

Gy
76.53

BT76.80

Gy
76.63

MH
CL 76.61
UTL

Gy
76.58

Gy
76.69

Gy
77.22

Gy
77.79

BT
78.28

Gy78.51

Gy80.09

BT
80.88

Gy
83.05

BT
87.72

BT89.43

Gy
90.03

Gy
89.78

Gy
89.78

Gy89.82

IC
CL 84.04

Gy
86.41

Gy
87.20

Gy
87.91

Gy
88.55

Gy
89.06

Gy
89.66

BT
79.90

CATV
79.87

Gy
79.64

Gy
79.66

CATV
79.91

BT
79.85

Gy
79.96

BT
80.24

CATV
80.17

Gy
80.18

MH
CL 80.24
IL 77.68
Ï0.15

Gy
80.18

CATV
80.46

BT
80.43

Gy
80.40

MH
CL 80.49

MH
CL 80.50

Gy80.35

Gy
80.34

Gy
80.45

CATV
80.46

BT
80.54

CBX

CATV
80.60

CATV
80.62

Gy80.38 BT
80.46

CATV
80.33

MH
CL 80.30

MH
CL 80.31

MH
CL 80.21

MH
CL 80.18

Cobbles

CATV
80.29

IC
CL 80.29

Gy
79.95Gy

79.97

MH
CL 79.90

MH
CL 79.90

MH
CL 79.51

MHCL 79.47

Gy
79.57

BT
79.66

BT79.54

CATV
79.48

BT
79.42

CATV
79.38 MH

CL 79.32

MH
CL 79.31

Gy
79.14

Gy
79.09

BT
79.27

CATV79.24

MH
CL 79.12

MHCL 79.12

Gy
78.76Gy78.78

MH
CL 78.66

MH
CL 78.67

Gy
78.58

Gy
78.57

MH
CL 78.56

MH
CL 78.51

Gy
78.38Gy

78.39

BT78.31

CATV
78.34

Gy
78.02

Gy
77.99

BT78.23

CATV
78.26

CATV
78.88

CBX

Gy
78.99

CATV
79.09

BT
79.14

Gy
79.13

Gy
79.03

CATV
79.15

MH
CL 79.09

MH
CL 79.13

MH
CL 79.19

CATV
79.35

MH
CL 79.28

MH
CL 79.26

Gy
79.15

Gy79.22

CATV
79.26

MH
CL 79.42

MH
CL 79.43

Gy79.17

Gy
79.19

BT
79.12

CATV
79.04

MH
CL 78.97

CATV
79.07BT79.10

Gy
78.68

Gy
78.69

MH
CL 78.77

Tac

Tac

Paved

Tac

Tac

Tac

Tac

Paved

Tac

Tac

Pond Area
Overgrown

Tarmac

Tac

Tac

SO1

SO2

S03

S04

S05

S06

S07

S08

S09

S010

S011

S012

D

D

D

D

E

E

N

N

R

R

V

T

T

Y

I

I

I

I

I

C

C

C

S

S

S

A

F

M

L

L

L
L

LL

W

W

W

O

O

O

O

O

H

H

W

T
O

I

A

M

R

N

L
L

Recreation

CG

Ground

Warton

Little

Warren Barn

77m

75m

O

O

O

A

A

A

A

W

B

ORTON ROAD

D

D

D

R

R

R

R

N

N

N

I

T

T

T

E

E

L

L

81
.0

81
.0

81
.0

81
.0

82
.0

82
.0

82
.0

82
.0

83
.0

83
.0

83
.0

83
.0

85
.0

85
.0

85
.0

86
.0

86
.0

87
.0

87
.0

88
.0

88
.0

89
.0

80
.0

80.0

80
.0

80
.0

80
.0

80
.0

84
.0

84
.0

84
.0

WO

SV

SV

SV

SV

SV

SV

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM
WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

FH

FH

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

SP

SP

SP

SP

SP

SP

SP

SP

SP

SP

SP

SP
SP

PInv

BWB04
77.803

BWB05
76.677

79.12

79.15 78.95

78.95
78.82

78.86

78.71
78.67

78.72

78.70

78.8378
.87

78.95

78.99

78
.0

3

77
.9

9

78
.0

2

77.80
77.64

78.2078.37

78.59

78.89

78.90

78.74

78.63

78.61

78.78

78.64

78.8779.58

77.21

80.59

80.58

80.49 80.38

80.19

80.10

79.99

79.88

79.77

79.61

79.57

79.43

79.29

79.21

79
.0

3

78
.9

4

78
.8

5

78
.8

3
78

.7
2

78.64

78.55

78.41

78.31

78.16 78.36

78.45

78.16

78.22
78.37

78.35
78.52

78.60

78.73

78
.8

6

78
.9

6
78

.9
8

79
.0

8

79.18 79.20

79.25

79.33

79.34

79
.41

79
.53

79.56

79.54

79.44

79.20

79.04

78.90

78
.7

1

78
.8

5

78.91
79.00

79.16

79.25

79.4379.52
79.51

79.52

79.52

79.50

79
.49

79
.44

79
.34

79
.30

79.24

79.18
79.19

79.25

79.36

79.50

79.66

79.71

79.90

79.97

80.15

80.23

80.35

80.34
80.37

80.45

80
.68

80.63

80.53

80.47

80.42

80.33

80.31

80.23

80.16

80.30
80.23 80.21

80.17

80.15
80.05

80.01
79.94

79.91

79.76

79.68

79.57

79.49
79.41

79.35

79.27

79.22
79.16

79
.2

1

79
.2

6

79.17

78.95

78.94

79.11

79
.1

7 79.10

79.07 79.03
79.05

79.13

79.19

79
.21

79
.26

79
.34

79
.35

79.39

79.38

79.44
79.42

79.42 79.38 79.31

79.25
79.11

79.00
78.88

78.75

76.67

76.65

76.63

76.63

76.77

76
.8

3

76
.91

77.05

76.91

76.90

77.03

76.86

76.81

76.95

76.77

76.91

76.74

76.85

76.76

76.88

76.77

76.75

76.87

76.96

76.90

77.05

77.12

76.98

76.98

77.25
77.52

77.69

78.01

77.71

78.07

78.56

78.57

78.29

78.32

78.60

78.55

78.55

78.63

78.81

78.62

78.18

78.63

78.89

77.65

78.08

78.06

78.31

78.27

78.38

77.82
77.83

77.94

77.69

77.72

77.54 77.40

77.41

77.18

77.15

76.94

76.94

76.82

76.80
76.62

76.66

76.66

76
.1

6 76
.3

1

76
.6

6

75.77
75.90

76.66

77.17

76.81

76.63
76.69

76.76

76.67

76.65

76.67

76.76

76.77
76.73

76.83

76.81

76.82 76.81

76.66

76.72

76.73

76.73

76.56

76.58

76.61
76.62

77
.0

3

76
.6

0

76
.7

6

76
.4

3

76.72

76.95

77.23

77.56

77.70

78.06

80.43

80.40

80.37 80.20

80.12

79.97

79.88

79.79

79.73

79.62

79.58

79.47

79.31

79.27

79.12

79.21

79.05

78
.9

5

78
.8

0

78
.7

0

78
.6

1
78

.5
2

78.50
78.39

78
.3

3

78
.26

78.15

78.08

78.23

78.1878.28

78.36

78.43
78.45

78.53

78
.5

8
78

.6
4

78
.7

7
78

.8
2

79
.00

79.06
79.06

79.10

79.13

79.16

79
.22

79
.24

79
.28

79
.30

79.32

79.34

79.30 79.17
79.05

78.89
78.79

78.70

78.59

78
.5

0

78
.6

4

78
.66

78.67
78.78

78.87

78.97

79.10

79.22

76.60

76
.6

7

76
.70

76.73

76.74

76.73

76.64
76.68

76.60

76.58

76.56

76.52
76.54

76.51

76.54

76.54

76.55
76.63

76.64

76.74

76.81

76
.9

0

76
.8

1

76.69

76.77

76.86

77.03

77.36

77.47

77.72

77.89

78.00

77.81

77.63

77.22

77.14

76.88

76.73

76.46

76.41

76
.3

2

76
.2

5

76
.4

1
76

.3
6

76
.4

2

76
.51

76.54

76.55 76.48

76.51

76.55

76.57

76.59
76.61

76.60
76.63

76.69
76.69

76.70

76.64
76.65

76.67

76.74
76.76

SLOW

SLOW

BUS STOP

BUSSTOP

Gravel Footpath

Grass

Grass
Grass

Grass

FPR Ht 1.3

Grass

Grass

Tarmac

Tarmac
Grass

Grass Grass

G
ra

ss

Grass

Grass

Grass

Grass

G
ra

ss

Grass

Sign

Tarmac

Tarmac

Tarmac

Tarmac

Tarmac

Tarmac

Tarm
ac

Tarm
ac

Tarm
ac

Tarmac

Tarmac

Tarm
ac

Tarmac

Tarm
ac

Sign

Tarm
ac

Tarm
ac

Tarmac

Tarmac

Ta
rm

ac

Tarm
ac

Tarm
ac

Tarm
ac

Ta
rm

ac

Sign

Sign
Tarmac

Ta
rm

ac
Si

gn

Tarmac

Tarmac

Tarmac

Sign

30

Ï0.6

Ï0.2

Vegetation

MH
CL 79.04

MH
CL 77.91
IL 76.68

MH
CL 78.30
IL 76.25

All Ï0.3 Ï0.45

MH
CL 77.30
IL 76.18

MH
CL 77.34
IL 76.51

Ï 0.3

Ï 0.22

MH
CL 76.72
IL 75.06
Ï 0.3

MH
CL 76.74
UTL

MH
CL 76.78
UTL

MH
CL 76.75

MH
CL 76.70
UTL

MH
CL 76.69
UTL

IC
CL 76.62

IC
CL 77.15

MH
CL 77.19

MH
CL 77.09

IC
CL 76.89

Gy
76.76

Gy
76.49

Gy
76.52

Gy
76.55

Gy
76.53

BT
76.80

Gy
76.63

MH
CL 76.61
UTL

Gy
76.58

Gy
76.69

Gy
77.22

Gy
77.79

BT
78.28

CBX

CATV
80.60

Gy
80.38 BT

80.46
CATV
80.33

MH
CL 80.30

MH
CL 80.31

MH
CL 80.21

MH
CL 80.18

Cobbles

CATV
80.29

IC
CL 80.29

Gy
79.95

Gy
79.97

MH
CL 79.90

MH
CL 79.90

MH
CL 79.51

MH
CL 79.47

Gy
79.57

BT
79.66

BT
79.54

CATV
79.48

BT
79.42

CATV
79.38 MH

CL 79.32

MH
CL 79.31

Gy
79.14

Gy
79.09

BT
79.27

CATV
79.24

MH
CL 79.12

MH
CL 79.12

Gy
78.76

Gy
78.78

MH
CL 78.66

MH
CL 78.67

Gy
78.58

Gy
78.57

MH
CL 78.56

MH
CL 78.51

Gy
78.38

Gy
78.39

BT
78.31

CATV
78.34

Gy
78.02

Gy
77.99

BT
78.23

CATV
78.26

CATV
78.88

CBX

Gy
78.99

CATV
79.09

BT
79.14

Gy
79.13

Gy
79.03

CATV
79.15

MH
CL 79.09

MH
CL 79.13

MH
CL 79.19

CATV
79.35

MH
CL 79.28

MH
CL 79.26

Gy
79.15

Gy
79.22

CATV
79.26

MH
CL 79.42

MH
CL 79.43

Gy
79.17

Gy
79.19

BT
79.12

CATV
79.04

MH
CL 78.97

CATV
79.07BT

79.10

Gy
78.68

Gy
78.69

MH
CL 78.77

Tac

Tac

Paved

Tac

Tac

Tac

Tac

Tarmac

Tac

Tac

D

E

N
I

I

C

S

M

L

L
L

W

O

W

A
B

ORTON ROAD

R

N

E

Station Coordinates

Station Name Eastings (m) Northings (m) Height (m)

BWB01 428137.600 303301.643 79.882

BWB02 428182.917 303352.882 80.424

BWB03 428127.999 303198.171 78.988

BWB04 428232.644 303213.644 77.803

BWB05 428352.624 303233.866 76.677

1

BH 1

120

0.25

50.00

Body of Water from OS
Watercourse
Centre Line

Building
Wall
Kerb Channel Line
Top of Kerb
Edge of Surface

Canopy / Overhang
Line Marking

Centre Line

Barrier
Fence
Gate
Overhead Powerline
Overhead Utilities

Contour Lines

Inspection Chamber
Flow direction and
pipe diameter
Station and Name

Monitoring Borehole

Tree / Bush / Sapling

Area of Vegetation/
Extent of Tree Canopy
Hedge

Body of Water

Spot Level

DK
THL Threshold Level

Drop Kerb

CMP

IFL

Ht

WL

BO

TCB

LB

PB
BS

FMP

FCL

TL
TP

LP

SP

EP

AP

Post Box

Litter Bin

Internal Floor Level

Height

Water Level

Bollard

Anchor Point

Fence Metal Panel
Bus Stop

Traffic Light
Telegraph Post

Electricity Post

Fence Chain Link

Sign Post

Lamp PostBG

WM

Mkr

RE

WO

SV

FCB

ST

BT

Elec

FOBCL

FSP

IL

IC

Back Gully

Fence Open Board Rodding Eye

Service Marker

Wash Out
Water Meter

Stop Valve
Stop Tap

Fence Closed Board

British Telecom

Electric
Inspection Chamber

Fence Steel Palisade

Cover Level

Invert Level
ER

MH Manhole

Earth Rod
UTS Unable to Survey

CTV Cable TV

FEL Fence Electric

FPW Fence Post & Wire

DP Down Pipe

PT Post

DC

(as a reduced level)

OS Buildings

Surveyed Buildings

Cable Marker
Post

Drainage
Channel

Telephone
Call BoxFP

FL

Flagpole

Floodlight
FH

Gas

GY

Gas

Fire Hydrant

Gully

FFL Finished Floor Level

GV Gas Valve

FWM Fence Wire Mesh

FMR Fence Metal Railing

FBW

TS Traffic Signal

Fence Barbed Wire

C Crest

CCTVSecurity Camera

Surface Water Drainage
Line

Assumed Surface
Water Drainage Line

Top of Bank
Bottom of Bank

APPROX

1

2

3
4

Issues & Revisions
Rev Date Details of issue / revision RevDrw

Birmingham | 0121 233 3322
Leeds | 0113 233 8000

Manchester | 0161 233 4260
London | 020 7407 3879

Nottingham | 0115 924 1100
www.bwbconsulting.com

BWB Ref: Date: Scale@A1:

Drawn: Reviewed:

Drawing Status

Project - Originator - Zone - Level - Type - Role - Number Status

Drawing Title

Project Title

Client

Rev

Щ Copyright BWB Consulting Ltd
S2244061-BWB-00-04-DR-G-0001

Information

D.Smith S.Shreeves

244061

Existing Site Plan
Sheet 4 of 4

Land off Orton Road
Phase 2

Richborough Estates
Limited

1:50018.02.25

P1

P1 18.02.25 First Issue SSDS

Notes

Key Plan

Legend

C:\Users\daniel.smith\Desktop\Ongoing Work Dan\244061- Warton\244061-BWB-00-ZZ-M2-G-0001-Existing Site 2D Model.dwg

1. Do not scale this drawing.  All dimensions must be checked/ verified
on site. If in doubt ask.

2. This drawing is to be read in conjunction with all relevant architects,
engineers and specialists drawings and specifications.

3. All dimensions in metres unless noted otherwise. All levels in metres
unless noted otherwise.

4. Any discrepancies noted on site are to be reported to the engineer
immediately.

5. No scale factor has been applied to this survey, therefore the os
coordinates are to be treated as arbitrary.  Please refer to survey
station information below for on site control establishment.

6. All coordinates and height data relate to OSGB36(15). Control stations
are coordinated by means of GPS receiving real time corrections via
OS smart net.

7. All manhole data is collected from ground level therefore discrepancies
may occur.  More accurate data is only achievable via confined space
entry.

8. OS license number: 100022432



SV

SV

ST

SP

SP

SP

SP

SP

EP
EP

INV

INV

INV

PInv

80.58

80
.6

2

83
.61

83
.97

84
.17

84
.58

84
.78

85
.25

85
.54

85
.99

86
.50

86
.92

87
.17

87
.62

88
.0

2

88
.5

2

88
.9

5

89
.1

7

89
.2

8

89
.4

2

89.37 88.90

88.41

87.80

87.18

85.92

85.18

84.40

83.96

83.31

82.95

82.26
81.82 81.53 81.22

80.85
80.63

80.31

80.00 79.86

79.83

80.22

80.52

80.93

81.25
81.7182.32

82.95

83.64

84.40

85.30

86.34

87.45

88.15

88.80

89.20

88.70

88.34

87.29

86.46

85.69

84.69

83.77

83.01

82.31

81.66

81.17

80.79

80.40

80.01

80.26

80.68

81.11

81.59

82.10

82.57

83.20

83.97

84.97

85.82

86.54

87.35

80.72

86.85

86.26

85.71

84.96

84.25

83.55

83.00

82.59

82.13

81.68

81.30

80.96

80.66

80.76

81.05

81.45

81.67

82.18

82.70

83.14

83.60

84.07

83.70

83.34

82.98

82.53

82.16

84
.46

84
.59

84
.97

85
.12

85.61

85.82

85.97

86
.44

85.88

86.85

87
.27

87
.64

88
.10 87.29

88
.3

5

88
.5

8

88
.9

5

89
.1

1

89
.5

2

89
.7

2

89
.8

8

89
.8

9

89.04

90
.0

2

89
.9

8

88.96

90
.0

0
90

.0
5

90
.0

2

89
.9

8

89
.9

4
89

.9
4

89
.9

8

89
.9

089
.8

1

89
.6

8

89
.7

9
89

.5
9

89
.7

3

89
.5

7

89
.4

4

89
.2

0
89

.3
5

89
.0

4

88
.9

1
89

.0
0

88
.8

288
.7

2

88
.5

3

88
.6

1

88
.4

188
.2

9

88
.0

9
88

.2
0

87
.90

88
.03

87
.7187

.65

87
.33

87
.42

87
.17

87
.30

86
.92

86
.84

86
.48 86

.52

86
.04

86
.01

85
.68

85
.76

85
.43

85
.37

85
.26

85
.01

85
.07

84
.80

84
.63

84
.29

84
.44

84
.31

84
.75

85
.51

85
.94

86
.34

86
.95

87
.45

87
.91

88
.3

2

88
.6

7

89
.0

1

89
.4

4

89
.7

6

89
.9

2

89
.9

9

89
.9

7

89
.9

7

89
.9

9

90.05

89.95

89.92

89.89

89
.84

89
.82

89
.8

3

89
.8

5

89
.8

7
89

.8
2

89
.8

9

89
.8

8
89

.9
0

89
.8

3

89
.8

0

89
.6

6

89
.3

8

89
.0

7

88
.8

8

88
.6

6

88
.3

4

88
.09

87
.88

87
.56

87
.28

86
.85

86
.25

85
.98

85
.65

85.47

85
.24

84
.91

84
.79

84.64

84.45

84
.25

84.92

84.77

85.12

84
.9

1

85.61

85
.66

85
.66

85.5885.6785
.90

86
.47

86
.55

86
.88

86
.9

7

87
.26

86
.96

87
.42

87
.82

88
.20

88
.40

88
.7

6

89
.0

1

89
.1

0

89
.6

5

89
.8

5

89
.8

9

89
.9

5

89
.9

1

89
.9

6

89
.9

4

89
.8

7

89
.9

5

89
.9

0

89
.9

289
.97

90
.18

89
.93

89.98

89.99

90.04

89.95

90.29

90.12

90.10

90.04

89.49

88.62

87.82

87.01

86.11

85.21

84.32

83.63

82.96

82.46

81.99

81.51

80.3080.21

80.71
80.77

81.08

81.21

81.64

81.99

82.48

83.03

83.63

84.35

84.68

85.53

86.33

87.43

87.92

88.64

88.89

88.75

89.36

89.44

89.98

90
.0

5

89
.9

0

89
.9

9

90.03

90.04

90.04

90.40

90.35

90.25

90.00

89.83
89.90

89.63 89.22

89.03

88.60

88.51 87.96

88.01

87.16

87.20

86.25

86.25

85.27

85.15

84.49

84.51

83.77

83.79

82.87

82.40

82.38

82.08
81.73

81.72
81.24

81.28 80.90

80.83

80.57

80.59
80.31

80.20

79.88

79.97

79.89

79.86

79.64

79.74

80.05

80.47

80.86

81.27

79.68

80.66

81.36

81.91

81.78

83.32

84.51

85.72

87.08

88.26

88.7289.04

89.42

89.88

89
.9

9

89.49

89
.5

9

89.83

89
.9

7

90
.0

5

90.19

89.92

89.18

88.30

87.32

86.23

84.95

83.92

83.09

82.42

81.71

81.45

80.93

80.49

80.11 80.06

79.72

80.02
80.30

80.65
80.99

81.36
81.7682.35

82.95

83.62

84.37

85.26

86.29

87.45

88.15

88.63

87.81

86.90

85.89

84.63

83.63

82.87
82.29

81.63

81.18
80.81

80.42

80.00

79.88
80.16

80.43

80.83

81.23

81.65

82.15

82.76

83.58

84.51

85.62

86.41

87.36

87.89

88.11

88.66

88.89

89.04

87.37

86.36

85.64

84.70

83.50

82.66

81.89

81.30

80.88

80.52 80.15

79.81

80.29

80.57

81.01

81.37

81.92

82.33

82.74

83.39

84.16

85.23

85.99

85.18

84.05

83.36

82.74

82.33

81.84

81.43

81.07

80.70

80.45

80.64

80.90

81.24

81.56

82.04

82.52

82.91

83.26

83.76

84.30

84.7785.19
85.60

85.89

86.40

86.79

87.25

87.62

84.86
84.37

83.73

83.24

82.79

82.32

81.88

81.49

81.20

80.91

81.12

81.41

81.71

82.07

82.49

82.92

82.86

82.40

82.05

81.73

81.23

80.89

80.83

80.56

83.28

84.33

84.02

83.59

MG

Tarmac

Tarm
ac

Tarmac

Grass

Tarmac

Grass

Grass

Grass

Grass

Grass

Tarmac

Bench

Tarmac

Grass

Grass

Grass

Grass

Tarmac

Tarmac

Grass

Grass

Grass

Grass

Grass

Grass

Sign

Grass

Ï0.225

Sign

Ta
rm

ac

Ta
rm

ac

Paved

Gras
s

FCB Ht 2
.0

Grass

Hed
ge

 H
t 2

.0

Hed
ge

 H
t 2

.0

FCB H
t 2

.0

Gras
s

Ta
rm

ac

Tarmac

Sign

Grass

Grass

Vegetation

Vegetation

Vegetation

Vegetation

Gy
80.09

BT
80.88

Gy
83.05

BT
87.72

BT
89.43

Gy
90.03

Gy
89.78

Gy
89.78

Gy
89.82

Gy
86.41

Gy
87.20

Gy
87.91

Gy
88.55

Gy
89.06

Gy
89.66

81
.0

81
.0

81
.0

81
.0

82
.0

82
.0

82
.0

83
.0

83
.0

83
.0

85
.0

85
.0

85
.0

86
.0

86
.0

87
.0

87
.0

88
.0

88
.0

89
.0

80
.0

84
.0

84
.0

84
.0

GYGY

GY

GY

GY

MKR

MKR

MKR

MKR

MKR

MKR

MKR

MKR

MKR

MKR

MKR

MKR

MKR

WO

WO

WO

Eave

Rdge

SV

SV

SV

SV

SV

SV

SV

SV

SV

SV

SV

ST

ST

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM
WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

WM

FH

FH

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

LP

FL

SP

SP

SP

SP

SP

SP

SP

SP

SP

SP

SP

SP

SP

SP

SP

SP

SP

SP

SP
SP

EP

EP

EP

EP

EP

INV

INV

INV

PInv

PInv

WL

BWB01
79.882

BWB02
80.424

BWB0378.988

BWB04
77.803

BWB05
76.677

79.90

80.02
80.03

80.01

79.81

79.70
79.57

79.38
79.37

79
.37

79
.2

1

79.10
79.12

79.23
79.34

79.47

79.65
79.84

80
.0

2
80

.0
5

80.04
80.15

80
.0

6

80.04

79
.9

6

80
.0

9

80.18

80
.2

8

80
.3

6

79.94

79.83

80.08

80
.0

9
80

.0
6

80.00

79.98

79.90

79.79

80.00

80.14

80.20

80.58

80
.6

2

81.06

81.17 81.16

81.47

81.35

81.52

81.56

81.59

81.94

82
.71

82
.78

82
.8

6

83
.34

83
.61

83.97

84
.17

84.58

84
.78

85
.2

5

85
.54

85.99

86
.50

86
.9

2

87
.17

87
.62

88
.0

2

88
.5

2

88
.9

5

89
.1

7

89
.2

8

89
.4

2

89.37 88.90

88.41

87.80

87.18

85.92

85.18

84.40

83.96

83.31

82.95

82.26
81.82 81.53 81.22

80.85

80.63

80.31

80.00
80.16

79.86 79.66
79.51

79.36

79.38

79.37

79.83

80.22

80.52

80.93

81.2581.7182.32

82.95

83.64

84.40

85.30

86.34

87.45

88.15

88.80

89.20

88.70

88.34

87.29

86.46

85.69

84.69

83.77

83.01

82.31

81.66

81.17

80.79

80.40

80.01

79.69

79.57

79.67

79.98

80.26

80.68

81.11

81.59

82.10

82.57

83.20

83.97

84.97

85.82

86.54

87.35

80.29

80.72

86.85

86.26

85.71

84.96

84.25

83.55

83.00

82.59

82.13

81.68

81.30

80.96

80.66

80.48

80.76

81.05

81.45

81.67

82.18

82.70

83.14

83.60

84.07

83.70

83.34

82.98

82.53

82.16

81.81

81.42

81.72

81.93

82.46

81.99

81
.8

3

82.31

81
.96

82
.42

82
.97

83.16

83.17

83
.3

2

83
.68

84
.46

84
.59

84
.9

7

85
.12

85
.61

85.82

85
.97

86
.44

85.88

86.85

87
.2

7

87
.64

88
.1

0

87.29

88
.35

88
.5

8

88
.9

5

89
.1

1

89
.5

2

89
.7

2

89
.8

8

89
.8

9

89.04

90
.0

2

89
.9

8

88.96

90
.0

0
90

.0
5

90
.0

2

89
.9

8

89
.9

4
89

.9
4

89
.9

8

89
.9

089
.8

1

89
.6

8

89
.7

9
89

.5
9

89
.7

3

89
.5

7

89
.4

4

89
.2

0
89

.3
5

89
.0

4

88
.9

1
89

.0
0

88
.8

288
.7

2

88
.5

3

88
.6

1

88
.4

188
.2

9

88
.0

9

88
.20

87
.9

0

88
.03

87
.7187

.65

87
.3

3

87
.42

87
.17

87
.30

86.9286
.8

4

86
.4

8 86
.52

86.04
86.01

85
.68

85
.76

85
.4385

.37

85.26

85
.01

85
.07

84.80
84.63

84
.29

84
.4

4

84
.07

83.91

83
.53

83
.69

83
.41

83
.24

83.02

83
.18

82
.8

182
.60

82.17

82
.34

81
.97

81
.87

81
.96

82
.23

82
.7

8

83
.19

83
.5

3

83.91

84
.31

84.75

85
.51

85
.94

86
.34

86
.9

5

87
.45

87
.91

88
.3

2

88
.6

7

89
.0

1

89
.4

4

89
.7

6

89
.9

2

89
.9

9

89
.9

7

89
.9

7

89
.9

9

90.05

89.95

89.92

89
.89

89
.84

89
.8

2

89
.8

3
89

.8
5

89
.8

7
89

.8
2

89
.8

9

89
.8

8
89

.9
0

89
.8

3

89
.8

0

89
.6

6

89
.3

8

89
.0

7

88
.8

8

88
.6

6

88
.3

4

88
.09

87
.8

8

87
.56

87
.28

86.85

86.25

85
.98

85.65

85.47

85.24

84
.91

84
.79

84.64

84
.45

84.25

84
.01

83
.75

83.43

83
.17

82
.88

82
.46

82
.13

81
.99

82.03

82
.0

3

82
.27

82.42

82.78

83.23

83
.2

6

83
.59

84
.28

84.10

84.16

84.27

84
.2

884
.77

84
.85

84.92

84.7785.12

84
.9

1

85.61

85.66

85
.66

85.58

84.09

85.6785
.90

86.47

86.55

86.88

86
.9

7

87
.26

86
.9

6

87
.42

87
.82

88
.2

0

88
.4

0

88
.7

6

89
.0

1

89
.1

0

89
.6

5

89
.8

5

89
.8

9

89
.9

5

89
.9

1

89
.9

6

89
.9

4

89
.8

7

89
.9

5

89
.9

0

89
.92

89
.9

7

90
.18

89
.93

89.98

89
.99

90.04

89.95

90.29

90.12

90.10

90.04

89.49

88.62

87.82

87.01

86.11

85.21

84.32

83.63

82.96

82.46

81.99

81.51

79.62

79.92

80.09

80.07

80.07

79.81

80.09

80.32

80.11

80.33

80.15

80.38

80.32

80.10

79.98

79.97
80.20

80.18

80.3180.35

80.28
80.28

80.2480.24

80.13

80.11

79.9479.92

79.86

79.85

79.74

79.75

79.47
79.48

79.25

79.24

79.12
79.15

78.95

78.95 78.82

78.86

78.71
78.67

78
.72

78.70

78.8378
.87

78
.95

78.99

78
.0

3

77
.9

9

78
.0

2

77.80
77.64

78.2078.37

78.59

78.89

78.90

78.74

78.63

78.61

78.78

78.64

78.87

79.36

79.58

79.74

79.59

79.58

79.91

79.89

80.03

79.45

79.34

87.75

84.43

80
.3

0

80.32

77.21

79.86

79.82

79.69

79.68

79.78

79.90
79.93

79
.98

80.01

80
.09

80
.14

80
.25

80
.28

80.31

80
.4

1
80

.5
0

80.48

80.54

80
.5

1

80
.48

80
.41

80
.34

80
.33

80.30

80.25

80.12

80.0579.88

79.86

79
.78

79.94

80.03

79.77 79
.81

79.82

79.87

79.99

80
.08

80
.13

80
.18

80
.35

80.42

80.47

80
.55

80
.59

80.63

80.59

80
.58

80.49 80.38

80.19

80.10

79.99

79.88

79.77

79.61

79.57

79.43

79.29

79.21

79
.0

3

78
.9

4

78
.8

5

78
.8

3
78

.7
2

78.64

78.55

78
.41

78.31

78.16 78.36

78.45

78.16

78.22
78.37

78.35
78.52

78.60

78.73

78
.8

6

78
.9

6
78

.9
8

79
.0

8

79.18 79.20

79.25

79.33

79.34

79
.41

79
.53

79.56

79.54
79.44

79.20

79.04

78.90

78
.7

1

78
.8

5

78.91
79.00

79.16

79.25

79.4379.5279.51

79.52

79.52

79.50

79
.49

79
.4

4

79
.34

79.30

79.24

79.18
79.19

79.25

79.36

79.50

79.66

79.71

79.90

79.97

80.15

80.23

80.35

80.3480.37

80.45

80
.68

80.60

80
.57

80.48

80.51

80
.54

80.56

80
.58 80.63

80.53

80
.47

80.42

80.33

80.31

80.23

80.16

80.30
80.23 80.21

80.17

80.15
80.05

80.01
79.94

79.91

79.76

79.68

79.57

79.49

79.41

79.35

79.27

79.22
79.16

79
.2

1

79
.2

6

79.17

78.95

78.94

79.11

79
.1

7 79.10

79.07 79.03
79.05

79.13

79.19

79.21

79
.26

79
.34

79
.35

79
.39

79.38

79.44
79.42

79.42 79.38 79.31

79.25
79.11

79.00

78.88
78.75

76.67

76.65

76.63

76.63

76.77

76
.8

3

76
.9

1

77.05

76.91

76.90

77.03

76.86

76.81

76.95

76.77

76.91

76.74

76.85

76.76

76.88

76.77

76.75
76.87

76.96

76.90

77.05

77.12

76.98

76.98

77.25
77.52

77.69

78.01

77
.71

78.07

78.56

78.57

78.29

78.32

78.60

78.55

78.55

78.63

78.81

78.62

78.18

78.63

78.89

77.65

78.08

78.06

78.30

78.62

78.81

78.93
79.08

79
.29

79.52

79.31

79.43

79.85

80.30
80.21

80.71

80.77

81.08

81.21

81.64

81.99

82.48

83.03

83.63

84.35

84.68

85.53

86.33

87.43

87.92

88.64

88.89

88.75

89.36

89.44

89.98

90
.0

5
89

.9
0

89
.9

9

90.03

90.04

90.04

90.40

90.35

90.25

90.00

89.83
89.90

89.63 89.22

89.03

88.60

88.51
87.96

88.01

87.16

87.20

86.25

86.25

85.27

85.15

84.49

84.51

83.77

83.79

82.87

82.40

82.38

82.08
81.73

81.72

81.24

81.28 80.90

80.83

80.57

80.59

80.31

80.20

79.88

79.97
79.89

79.86

79.64
79.19

79.02 78.88

79.14 79.08

79.04
78.87

78.75

78.55

78.52

78.53

78.59

78.40

78.24 78.31

78.03

78.27

78.38

77.82

77.83

77.94

77.69

77.72

77.54 77.40

77.41

77.18

77.15

76.94

76.94

76.82

76.80
76.62

76.66
76.66

76
.1

6 76
.3

1

76
.6

6

75.7775.90

76.66

77.17

76.81

76.63
76.69

76.76

76.67

76.65

76.67

76.76

76.77
76.73

76.83

76.81

76.82
76.81

76.66

76.72

76.73

76.73

76.56

76.58

76.61

76.62

77
.0

3

76
.6

0

76
.7

6

76
.4

3

76.72

76.95

77.23

77.56

77.70

78.06

78.25

78.54

78.98

79.33

79.74

80.05

80.47

80.86

81.27

79.69

79.80

79
.9

1

79
.95

79
.96

80
.02

80.07

80
.17

80
.26

80
.27

80.45

80
.53

80
.43

80.40

80.37 80.20

80.12

79.97

79.88

79.79

79.73

79.62

79.58

79.47

79.31

79.27

79.12

79.21

79.05

78
.9

5

78
.8

0

78
.7

0

78
.6

1
78

.5
2

78.50
78.39

78
.3

3

78
.26

78.15

78.08

78.23

78.1878.28

78.36

78.43
78.45

78.53

78
.5

8

78
.6

4
78

.7
7

78
.8

2

79
.00

79.06
79.06

79.10

79.13

79.16

79.22

79
.24

79
.2

8

79
.30

79
.32

79.34

79.30 79.17
79.05

78.89
78.79

78.70

78.59

78
.5

0

78
.6

4

78
.66

78.67
78.78

78.87

78.97

79.10

79.22

76.60

76
.6

7

76
.7

0

76.73

76.74

76.73

76.64

76.68

76.60

76.58

76.56

76.52

76.54

76.51

76.54

76.54
76.55

76.63

76.64

76.74

76.81

76
.9

0

76
.8

1

76.69

76.77

76.86

77.03

77.36

77.47

77.72

77.89

78.31

78.69

79.03

79.36

79.68

80.66

81.36

81.91

81.78

83.32

84.51

85.72

87.08

88.26

88.72
89.04

89.42

89.88

89
.9

9

89.49

89
.5

9

89.83

89
.9

7

90
.0

5

90.19

89.92

89.18

88.30

87.32

86.23

84.95

83.92

83.09

82.42

81.71

81.45

80.93

80.49

80.11 80.06

79.72

79.33

78.99

78.73

78.51

78.28

78.00

77.81

77.63

77.22

77.14

76.88

76.73
76.46

76.41

76
.3

2

76
.2

5

76
.4

1
76

.3
6

76
.4

2

76
.51

76.54

76.55
76.48

76.51

76.55

76.57

76.59
76.61

76.60
76.63

76.69
76.69

76.70

76.64
76.65 76.67

76.74
76.76

79.63

80.02
80.30

80.65
80.99

81.3681.7682.35

82.95

83.62

84.37

85.26

86.29

87.45

88.15

88.63

87.81

86.90

85.89

84.63

83.63

82.87
82.29

81.63

81.18
80.81

80.42

80.00

79.56

79.33

79.88
80.16

80.43

80.83

81.23

81.65
82.15

82.76

83.58

84.51

85.62

86.41

87.36

87.89

88.11

88.66

88.89

89.04

87.37

86.36

85.64

84.70

83.50

82.66

81.89

81.30

80.88

80.52 80.15

79.81

79.59

79.46

80.14

80.29

80.57

81.01

81.37

81.92

82.33

82.74

83.39

84.16

85.23

85.99

85.18

84.05

83.36

82.74

82.33

81.84

81.43

81.07

80.70

80.45

80.25

80.64

80.90

81.24

81.56

82.04

82.52

82.91

83.26

83.76

84.30

84.7785.19
85.60

85.89

86.40

86.79

87.25

87.62

84.86
84.37

83.73

83.24

82.79

82.32

81.88

81.49

81.20

80.91

81.12

81.41

81.71

82.07

82.49

82.92

82.86

82.40

82.05

81.73

81.23

80.89

80.83

80.56

83.28

84.33

84.02

83.59

83.11

82.68

82.46

82.00
81.53

81.26

81.55

81.6482.30

82.62

81.97

79.68

MG

SLOW

SLOW

SLOW

BUS STOP

BUSSTOP

Ï 0.150

All Ï 0.3

Gravel Footpath

Grass

Grass
Grass

Grass

FPR Ht 1.3

Tarmac

Tarm
ac

Tarmac

Grass

Tarmac

Grass

Grass

Grass

Grass

Grass

Tarmac

Bench

Tarmac

Grass

Grass

Grass

Grass

Tarmac

Tarmac
Grass

Grass

Grass

Grass

Tarmac

Tarmac

Tarmac
Grass

Grass

Grass

Grass

Tarmac

Tarmac

Grass

Grass Grass

G
ra

ss

Grass

Grass

Grass

Grass

Grass

Grass

Grass

Grass

Grass

Grass

Sign

Grass

G
ra

ss

Grass

Sign

Tarmac

Tarmac

Tarmac

Tarmac

Tarmac

Tarmac

Tarm
ac

Tarm
ac

Tarm
ac

Tarmac

Sign

Sign

Block

Paving

Tarm
ac

Tarm
ac

Tarm
ac

Tarm
ac

Tarmac

Tarmac

Tarmac

Ta
rm

ac

Tarmac

Tarm
ac

Sign

Sign

Sign

Tarmac

Tarm
ac

Tarm
ac

Tarm
ac

Tarm
ac

Tarm
ac

Tarmac

Tarmac

Ta
rm

ac

Tarm
ac

Tarm
ac

Tarm
ac

Ta
rm

ac

Sign

Sign
Tarmac

Ta
rm

ac
Si

gn

Tarmac

Tarmac

Tarmac

Sign

30

Ï0.225

Tarm
ac

Gras
s

Tarm
ac

Sign

Ta
rm

ac

Ta
rm

ac

Paved

Gras
s

Gras
s

Wall H
t 1

.2

FIR Ht 1
.3

Wall H
t 1

.5

Gras
s

Tarmac

Grass

Gravel

FCB Ht 2
.0

Gras
s

Hed
ge

 H
t 2

.0

Hed
ge

 H
t 2

.0

FCB H
t 2

.0

Grass

Ta
rm

ac

Tarm
ac

Sign

Grass

Grass

FPR Ht 1.5

FPR Ht 1.5

Ï0.6

Ï0.2

Gravel Footpath

FPR
 H

t 0.5

Hedge Ht 2.0

FCL Ht 2.0

FCL Ht 2.0

Dense

Vegetation

Vegetation

Vegetation

Vegetation

Vegetation

Vegetation

Vegetation

MH
CL 79.04

Ï 0.150 MHCL 79.94
IL 78.23

Ï 0.3

MH
CL 80.08
IL 78.11

MH
CL 77.91
IL 76.68

MH
CL 78.30
IL 76.25

All Ï0.3 Ï0.45

MH
CL 77.30
IL 76.18

MH
CL 77.34
IL 76.51

Ï 0.3

Ï 0.22

MHCL 76.72
IL 75.06

Ï 0.3

MH
CL 76.74
UTL

MH
CL 76.78
UTL

MH
CL 76.75

MH
CL 76.70
UTL

MH
CL 76.69
UTL

IC
CL 76.62

IC
CL 77.15

MH
CL 77.19

MH
CL 77.09

IC
CL 76.89Gy76.76

Gy76.49

Gy76.52
Gy
76.55

Gy
76.53

BT76.80

Gy
76.63

MH
CL 76.61
UTL

Gy
76.58

Gy
76.69

Gy
77.22

Gy
77.79

BT
78.28

Gy78.51

Gy80.09

BT
80.88

Gy
83.05

BT
87.72

BT89.43

Gy
90.03

Gy
89.78

Gy
89.78

Gy89.82

IC
CL 84.04

Gy
86.41

Gy
87.20

Gy
87.91

Gy
88.55

Gy
89.06

Gy
89.66

BT
79.90

CATV
79.87

Gy
79.64

Gy
79.66

CATV
79.91

BT
79.85

Gy
79.96

BT
80.24

CATV
80.17

Gy
80.18

MH
CL 80.24
IL 77.68
Ï0.15

Gy
80.18

CATV
80.46

BT
80.43

Gy
80.40

MH
CL 80.49

MH
CL 80.50

Gy80.35

Gy
80.34

Gy
80.45

CATV
80.46

BT
80.54

CBX

CATV
80.60

CATV
80.62

Gy80.38 BT
80.46

CATV
80.33

MH
CL 80.30

MH
CL 80.31

MH
CL 80.21

MH
CL 80.18

Cobbles

CATV
80.29

IC
CL 80.29

Gy
79.95Gy

79.97

MH
CL 79.90

MH
CL 79.90

MH
CL 79.51

MHCL 79.47

Gy
79.57

BT
79.66

BT79.54

CATV
79.48

BT
79.42

CATV
79.38 MH

CL 79.32

MH
CL 79.31

Gy
79.14

Gy
79.09

BT
79.27

CATV79.24

MH
CL 79.12

MHCL 79.12

Gy
78.76Gy78.78

MH
CL 78.66

MH
CL 78.67

Gy
78.58

Gy
78.57

MH
CL 78.56

MH
CL 78.51

Gy
78.38Gy

78.39

BT78.31

CATV
78.34

Gy
78.02

Gy
77.99

BT78.23

CATV
78.26

CATV
78.88

CBX

Gy
78.99

CATV
79.09

BT
79.14

Gy
79.13

Gy
79.03

CATV
79.15

MH
CL 79.09

MH
CL 79.13

MH
CL 79.19

CATV
79.35

MH
CL 79.28

MH
CL 79.26

Gy
79.15

Gy79.22

CATV
79.26

MH
CL 79.42

MH
CL 79.43

Gy79.17

Gy
79.19

BT
79.12

CATV
79.04

MH
CL 78.97

CATV
79.07BT79.10

Gy
78.68

Gy
78.69

MH
CL 78.77

Tac

Tac

Paved

Tac

Tac

Tac

Tac

Paved

Tac

Tac

Pond Area
Overgrown

Tarmac

Tac

Tac

SO1

SO2

S03

S04

S05

S06

S07

S08

S09

S010

S011

S012

D
D

D

D

E

E

N

N

R

R

V

T

T

Y

I

I

I

I

I

C

C

C S

S

S

A

F

M

L

L
L

L

LL

W
W

W

O
O

O

O

O

H
H

W

T
O

I

A

M

R

N

L
L

Recreation

CG
Ground

Warton

Little

Warren Barn

77m

75m

O
O

O

A

A

A

A

W

B

ORTON ROAD

D

D

D

R

R

R

R N

N
N

I

T

T
T

E

E

L
L

81
.0

81
.0

81
.0

81
.0

82
.0

82
.0

82
.0

82
.0

83
.0

83
.0

83
.0

83
.0

85
.0

85
.0

85
.0

86
.0

86
.0

87
.0

87
.0

88
.0

88
.0

89
.0

80
.0

80.0

80
.0

80
.0

80
.0

80
.0

84
.0

84
.0

84
.0

Issues & Revisions
Rev Date Details of issue / revision RevDrw

Birmingham | 0121 233 3322
Leeds | 0113 233 8000

Manchester | 0161 233 4260
London | 020 7407 3879

Nottingham | 0115 924 1100
www.bwbconsulting.com

BWB Ref: Date: Scale@A1:

Drawn: Reviewed:

Drawing Status

Project - Originator - Zone - Level - Type - Role - Number Status

Drawing Title

Project Title

Client

Rev

Щ Copyright BWB Consulting Ltd
S2244061-BWB-00-01-DR-G-0001

Information

D.Smith S.Shreeves

244061

Existing Site Plan
Sheet 1 of 4

Land off Orton Road
Phase 2

Richborough Estates
Limited

1:50018.02.25

P1

P1 18.02.25 First Issue SSDS

Notes

Key Plan

Legend

C:\Users\daniel.smith\Desktop\Ongoing Work Dan\244061- Warton\244061-BWB-00-ZZ-M2-G-0001-Existing Site 2D Model.dwg

1. Do not scale this drawing.  All dimensions must be checked/ verified
on site. If in doubt ask.

2. This drawing is to be read in conjunction with all relevant architects,
engineers and specialists drawings and specifications.

3. All dimensions in metres unless noted otherwise. All levels in metres
unless noted otherwise.

4. Any discrepancies noted on site are to be reported to the engineer
immediately.

5. No scale factor has been applied to this survey, therefore the os
coordinates are to be treated as arbitrary.  Please refer to survey
station information below for on site control establishment.

6. All coordinates and height data relate to OSGB36(15). Control stations
are coordinated by means of GPS receiving real time corrections via
OS smart net.

7. All manhole data is collected from ground level therefore discrepancies
may occur.  More accurate data is only achievable via confined space
entry.

8. OS license number: 100022432
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BWB02 428182.917 303352.882 80.424

BWB03 428127.999 303198.171 78.988

BWB04 428232.644 303213.644 77.803

BWB05 428352.624 303233.866 76.677
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1. Do not scale this drawing.  All dimensions must be checked/ verified
on site. If in doubt ask.
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4. Any discrepancies noted on site are to be reported to the engineer
immediately.
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are coordinated by means of GPS receiving real time corrections via
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7. All manhole data is collected from ground level therefore discrepancies
may occur.  More accurate data is only achievable via confined space
entry.

8. OS license number: 100022432
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APPENDIX C ² Severn Trent Water 

Correspondence and Sewer Records 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

   

ST Classification: OFFICIAL PERSONAL 

 

 
Megha Bhat 
Link Engineering 
148-149 Great Charles Street 
Queensway 
Birmingham 
B3 3HT 
 
 
 

16th January 2025 
 
 

 

Dear Megha 

 

Proposed Development: Land off Orton Road, Warton, Tamworth, B79 0JX (X ï 

427949, Y ï 303261) 

 

I refer to your óDevelopment Enquiry Requestô for the development of 100 new dwellings at 

the above named site. Please find enclosed the sewer records that are included in the fee 

together with the Supplementary Guidance Notes which refer to surface water disposal from 

development sites. 

 

Public Sewers in Site ï Required Protection 

 

Due to a change in legislation on 1 October 2011, there may be former private sewers on 

the site which have transferred to the responsibility of Severn Trent Water Ltd, which are not 

shown on the statutory sewer records but are located within your clientôs land. These sewers 

would also have protective strips that we will not allow to be built over. If such sewers are 

identified to be present on the site, please contact us for further guidance. 

 

Foul Water Drainage 

 

I can confirm we would not have any objections to the anticipated additional foul flows of 

approximately 1.56 litres/second 2xDWF to the 225mm diameter public foul sewer, as this 

will not have an adverse impact on the network. The nearest available point for a gravity 

connection is in the Orton Road with the nearest manhole reference 3202. However, there 

are 2 incoming pipes into this manhole, one being a pressurised sewer, therefore, we would 

advise that the connection is made upstream of that manhole towards manhole 3201 in the 

road, or connect downstream of manhole 3202 approximately 10 metres from the manhole. 

 

There is also a 225mm diameter foul sewer in the grass verge on Orton Road that maybe a 

suitable connection point. However, this sewer is currently a private sewer which has been 

offered for adoption under the Section 104 process, therefore, if you wish to connect to this  

Severn Trent Water Ltd 

Oxley Moor Road 

Wolverhampton 

WV9 5HN 

 

www.stwater.co.uk 

network.solutions@severntrent.co.uk 

 

Contact: Jasveer Bullock 

Contact No: 07970198053 

 

Your ref:  

Reference: 1138609 

http://www.stwater.co.uk/


 

   

ST Classification: OFFICIAL PERSONAL 

 

sewer, you will need the permission of the owner of this asset to do so and confirmation that 

there is capacity within their network for the flows from your development. 

 

Therefore, a connection to the public sewer (direct or indirect) is acceptable subject to a 

formal Section 106 sewer connection approval (see later.) 

 

Surface Water Drainage 

 

If following testing, it is demonstrated that soakaways would not be possible on the site; 

satisfactory evidence will need to be submitted from the SI consultant (extract or a 

supplementary letter). 

 

If soakaways are not possible, there is a pond located within your site that you would need 

to investigate for the disposal of the surface water run-off, at a rate of 5 litres /second 

/hectare (greenfield rate). This would satisfy SGN1 (enclosed), in accordance with 

Warwickshire Council SUDS Policy as the Lead Local Flood Authority (LLFA) for the area 

and statutory consultee in the planning process. Please see the guidance notes attached 

for further information.  

 

If it proven that the pond or other means of disposing surface water run-off is not achievable 

we would then consider a connection to the receiving 300mm diameter public surface water 

network at a rate of 5 litres /second /hectare (greenfield rate). The nearest connection point 

is to manhole 4251 located on the junction of Orton Road and Windmill Close (X- 428483, 

Y ï 303274). 

 

Subject to flows being agreed with the LLFA and Section 106 sewer connection application.  

 

New Connections 

 

For any new connections (including the re-use of existing connections) to the public 

sewerage system, the developer will need to submit Section 106 application forms. Our New 

Connections department are responsible for handling all such enquiries and applications. 

To contact them for an application form and associated guidance notes please call 0800 

7076600 or you can download them from our website  www.stwater.co.uk. 

 

Please quote ref: 1138609 in any future correspondence (including e-mails) with STW 

Limited. Please note that óDevelopment Enquiryô responses are only valid for 6 months from 
the date of this letter. 

 

 

 

 

 

http://www.stwater.co.uk/
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Yours sincerely, 

 

Jasveer Bullock (Mrs) 

Network Solutions 

Developer Services 
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U<UNK> <UNK> <UNK> SSK28032615 225 <UNK> <UNK> 05/05/2021 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28032312 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

VC82.61 81.2 80.53 FSK28031819 150 <UNK> 23.88 31/12/1899 

00:00:00

C

VC89.0599 87.51 <UNK> FSK28033609 100 <UNK> 0 31/12/1899 

00:00:00

C

VC79.3 77.98 <UNK> FSK28031801 100 <UNK> 0 31/12/1899 

00:00:00

C

VC85.73 83.8 83.48 SSK28032752 <UNK> <UNK> 84.16 31/12/1899 

00:00:00

C

U<UNK> <UNK> <UNK> FSK28032308 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

VC83.8499 81.95 80.82 FSK28032906 <UNK> <UNK> 50.19 31/12/1899 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28032316 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28033204 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

VC89.623 88.8 88.73 SSK28033750 225 <UNK> 228.14 31/12/1899 

00:00:00

C
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00:00:00

C
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00:00:00

C

VC80.1299 78.91 78.1 FSK28031806 100 <UNK> 46.85 31/12/1899 
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C
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00:00:00

C

VC82.98 81.9 81.24 FSK28032801 <UNK> <UNK> 28.59 31/12/1899 

00:00:00

C

VC79.871 78.39 78.2 SSK28034952 <UNK> <UNK> 21.47 31/12/1899 

00:00:00

C
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Upstream
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U<UNK> <UNK> <UNK> SSK28032205 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

VC76.8399 74.84 74.71 FSK28034201 225 <UNK> 179.62 31/12/1899 

00:00:00

C

VC83.6399 83.4 <UNK> CSK28032607 <UNK> <UNK> 0 31/12/1899 

00:00:00

C

<UNK><UNK> <UNK> <UNK> CSK28036201 <UNK> <UNK> 0 31/12/1899 

00:00:00

<UNK>

VC85.12 82.09 81.42 CSK28032803 <UNK> <UNK> 24.06 31/12/1899 

00:00:00

C

VC88.69 88.18 <UNK> CSK28032804 150 <UNK> 0 31/12/1899 

00:00:00

C

VC83.98 83.24 <UNK> CSK28032606 <UNK> <UNK> 0 31/12/1899 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28031301 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

VC79.1999 75.85 <UNK> CSK28031822 225 <UNK> 0 31/12/1899 

00:00:00

C

VC<UNK> <UNK> <UNK> FSK28032611 150 <UNK> <UNK> 05/05/2021 

00:00:00

C

VC91.22 89.25 88.98 FSK28034752 150 <UNK> 153.48 31/12/1899 

00:00:00

C

VC90.72 90.09 86.76 CSK28033602 100 <UNK> 7.53 31/12/1899 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28032313 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

CO90.73 87.94 84.27 SSK28034755 300 <UNK> 25.45 31/12/1899 

00:00:00

C

VC90.146 88.72 88.54 SSK28033850 225 <UNK> 96.89 31/12/1899 

00:00:00

C

VC83.8099 82.91 82.53 FSK28032501 <UNK> <UNK> 76.87 31/12/1899 

00:00:00

C

VC87.29 85.43 <UNK> CSK28032608 225 <UNK> 0 31/12/1899 

00:00:00

C

VC76.9199 75.35 75.12 SSK28034351 <UNK> <UNK> 163.74 31/12/1899 

00:00:00

C

VC83.73 82.59 <UNK> FSK28034501 225 <UNK> 0 31/12/1899 

00:00:00

C

VC<UNK> <UNK> <UNK> FSK28036300 150 <UNK> <UNK> 31/12/1899 

00:00:00

C

VC85.0999 84.11 82.62 FSK28034602 225 <UNK> 45.25 31/12/1899 

00:00:00

C

U<UNK> <UNK> <UNK> FSK28032302 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

VC<UNK> <UNK> <UNK> CSK28032609 <UNK> <UNK> 0 31/12/1899 

00:00:00

C

VC82.65 81.96 81.04 FSK28032901 <UNK> <UNK> 15.57 31/12/1899 

00:00:00

C

VC86.79 85.21 84.22 FSK28033901 <UNK> <UNK> 10.93 31/12/1899 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28032613 225 <UNK> <UNK> 05/05/2021 

00:00:00

C

VC91.18 88.86 88.75 FSK28034654 150 <UNK> 147.55 31/12/1899 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28032310 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

U<UNK> <UNK> <UNK> CSK28036307 0 0 0 31/12/1899 

00:00:00

U

VC88.6999 88.18 88.11 FSK28033608 100 <UNK> 95.86 31/12/1899 

00:00:00

C

VC80.1399 78.8 78.55 SSK28031855 100 <UNK> 41.76 31/12/1899 

00:00:00

C

VC83.75 82.88 <UNK> CSK28035501 <UNK> <UNK> 0 31/12/1899 

00:00:00

C

VC81.6299 81.01 79.94 FSK28031901 100 <UNK> 5.56 31/12/1899 

00:00:00

C

U79.48 <UNK> <UNK> CSK28036303 0 0 0 31/12/1899 

00:00:00

U

VC77.11 75.81 75.6 FSK28033201 225 <UNK> 140.05 31/12/1899 

00:00:00

C

VC76.75 74.59 <UNK> CSK28030801 225 <UNK> 0 31/12/1899 

00:00:00

C

VC78.83 77.56 <UNK> CSK28031814 300 <UNK> 0 31/12/1899 

00:00:00

C

VC89.04 <UNK> <UNK> CSK28032812 <UNK> <UNK> 0 31/12/1899 

00:00:00

<UNK>

PVC90.8799 89.94 89.86 FSK28033707 150 <UNK> 170 31/12/1899 

00:00:00

C

VC84.216 82.52 78.58 SSK28034950 225 <UNK> 12.57 31/12/1899 

00:00:00

C

VC86.55 84.21 83.41 FSK28033902 <UNK> <UNK> 46.53 31/12/1899 

00:00:00

C

VC90.79 90.43 90.38 CSK28033701 100 <UNK> 128 31/12/1899 

00:00:00

C



Sewer Node Sewer Pipe Data

 Invert Level
Upstream

Invert Level
Downstream Purpose Material

Pipe
Shape Max SizeReference Cover Level GradientMin Size Year Laid

VC90.2009 88.41 <UNK> FSK28033855 150 <UNK> 0.35 31/12/1899 

00:00:00

C

VC81.5299 79.71 78.83 CSK28031818 300 <UNK> 11.36 31/12/1899 

00:00:00

C

VC85.1119 83.75 82.55 SSK28034851 225 <UNK> 17.32 31/12/1899 

00:00:00

C

VC86.7699 85.34 84.6 CSK28032910 300 <UNK> 21.66 31/12/1899 

00:00:00

C

VC78.87 77.05 76.7 SSK28031853 225 <UNK> 48.83 31/12/1899 

00:00:00

C

VC81.62 80.64 80.44 SSK28031854 100 <UNK> 57 31/12/1899 

00:00:00

C

VC83.2399 80.37 <UNK> CSK28032802 300 <UNK> 0 31/12/1899 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28031302 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

VC90.0299 88.73 88.54 FSK28034655 150 <UNK> 117.53 31/12/1899 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28031400 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28033205 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

VC91.15 88.58 88.36 SSK28034750 225 <UNK> 173.64 31/12/1899 

00:00:00

C

VC85.4199 83.35 83.15 FSK28033903 150 <UNK> 107.7 31/12/1899 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28033305 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

VC83.5 82.1 81.94 CSK28032603 300 <UNK> 146.44 31/12/1899 

00:00:00

C

VC76.72 75.07 74.73 SSK28034251 <UNK> <UNK> 195.56 31/12/1899 

00:00:00

C

VC80.8199 77.97 76.67 CSK28031602 225 <UNK> 51.6 31/12/1899 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28032616 225 <UNK> <UNK> 05/05/2021 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28032317 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

VC88.2519 86.42 85.06 SSK28033854 225 <UNK> 25.82 31/12/1899 

00:00:00

C

U<UNK> <UNK> <UNK> FSK28033300 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

VC90.3359 88.23 87.13 SSK28033852 225 <UNK> 36.12 31/12/1899 

00:00:00

C

VC85.83 84.92 <UNK> FSK28033502 225 <UNK> 0 31/12/1899 

00:00:00

C

VC81.29 80.41 79.02 SSK28031858 150 <UNK> 15.29 31/12/1899 

00:00:00

C

P<UNK> <UNK> <UNK> FSK28036208 150 <UNK> <UNK> 16/08/2023 

00:00:00

<UNK>

CO<UNK> <UNK> <UNK> SSK28036310 600 <UNK> <UNK> 06/09/2022 

00:00:00

<UNK>

VC79.9899 79.16 79.13 CSK28036304 <UNK> <UNK> 210.67 31/12/1899 

00:00:00

C

VC80.9199 79.85 79 FSK28031905 <UNK> <UNK> 46.94 31/12/1899 

00:00:00

C

U<UNK> <UNK> <UNK> FSK28032300 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

CO<UNK> <UNK> <UNK> SSK28036400 1500 <UNK> <UNK> 06/09/2022 

00:00:00

<UNK>

VC90.93 89.64 <UNK> FSK28033705 150 <UNK> 0 31/12/1899 

00:00:00

C

VC85.8799 83.46 <UNK> SSK28032751 <UNK> <UNK> 0 31/12/1899 

00:00:00

C

VC88.8399 88.43 <UNK> FSK28032601 <UNK> <UNK> 0 31/12/1899 

00:00:00

C

VC76.2699 74.74 <UNK> SSK28030851 225 <UNK> 0 31/12/1899 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28032400 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

VC79.73 78.54 77.66 SSK28031856 100 <UNK> 30.91 31/12/1899 

00:00:00

C

VC82.65 81.51 79.92 FSK28032902 <UNK> <UNK> 13.33 31/12/1899 

00:00:00

C

VC79.8499 78.46 78.07 FSK28031803 100 <UNK> 36.72 31/12/1899 

00:00:00

C

VC81.04 <UNK> 79.16 CSK28036306 <UNK> <UNK> 0 31/12/1899 

00:00:00

C

VC<UNK> <UNK> <UNK> FSK28032612 150 <UNK> <UNK> 05/05/2021 

00:00:00

C

VC79.36 78.07 <UNK> FSK28031802 100 <UNK> 0 31/12/1899 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28032314 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C



Sewer Node Sewer Pipe Data

 Invert Level
Upstream

Invert Level
Downstream Purpose Material

Pipe
Shape Max SizeReference Cover Level GradientMin Size Year Laid

U<UNK> <UNK> <UNK> SSK28033306 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

<UNK><UNK> <UNK> 84.16 FSK28034502 <UNK> <UNK> 0 31/12/1899 

00:00:00

<UNK>

VC81.7699 80.5 79.94 FSK28031820 <UNK> <UNK> 66.09 31/12/1899 

00:00:00

C

VC82.4 80.46 79.32 SSK28032951 100 <UNK> 20.03 31/12/1899 

00:00:00

C

U<UNK> <UNK> <UNK> FSK28033302 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

<UNK>84.7399 <UNK> 82.01 FSK28032905 <UNK> <UNK> 0 31/12/1899 

00:00:00

<UNK>

U<UNK> <UNK> <UNK> SSK28032203 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

VC85.22 84.23 82.9 FSK28033501 150 <UNK> 35.23 31/12/1899 

00:00:00

C

VC86.8099 84.58 83.4 CSK28032909 300 <UNK> 19.51 31/12/1899 

00:00:00

C

VC85.29 83.51 <UNK> CSK28032602 <UNK> <UNK> 0 31/12/1899 

00:00:00

C

VC90.7799 88.52 88.38 FSK28034656 150 <UNK> 113.07 31/12/1899 

00:00:00

C

P<UNK> <UNK> <UNK> FSK28036312 150 <UNK> <UNK> 06/09/2022 

00:00:00

<UNK>

VC77.9199 76.22 <UNK> SSK28031951 <UNK> <UNK> 0 31/12/1899 

00:00:00

C

VC81.4599 80.66 79.95 FSK28031908 <UNK> <UNK> 30.89 31/12/1899 

00:00:00

C

U<UNK> <UNK> <UNK> FSK28032303 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

VC83.5 82.64 79.52 SSK28032952 100 <UNK> 9.34 31/12/1899 

00:00:00

C

CO<UNK> <UNK> <UNK> SSK28036401 1500 <UNK> <UNK> 06/09/2022 

00:00:00

<UNK>

VC85.4199 84.78 82.89 FSK28032907 <UNK> <UNK> 14.9 31/12/1899 

00:00:00

C

VC79.4899 77.8 76.55 FSK28031904 <UNK> <UNK> 29.09 31/12/1899 

00:00:00

C

<UNK>82.5 0 0 CSK28035402 0 0 0 31/12/1899 

00:00:00

<UNK>

CC<UNK> <UNK> <UNK> SSK28032614 600 2100 <UNK> 05/05/2021 

00:00:00

R

VC80.231 78.54 78.4 SSK28034951 225 <UNK> 53.57 31/12/1899 

00:00:00

C

VC77.8 76.67 76.2 CSK28036301 225 <UNK> 71.969 31/12/1899 

00:00:00

C

VC85.23 83.12 82.77 FSK28032903 150 <UNK> 148.2 31/12/1899 

00:00:00

C

VC77.0299 74.7 74.11 SSK28035251 300 <UNK> 137.95 31/12/1899 

00:00:00

C

VC<UNK> <UNK> <UNK> FSK28032500 150 <UNK> <UNK> 05/05/2021 

00:00:00

C

VC87.4199 86.07 85.7 CSK28032702 150 <UNK> 19.49 31/12/1899 

00:00:00

C

VC81.3399 79.45 78.99 SSK28031953 150 <UNK> 27.5 31/12/1899 

00:00:00

C

VC83.1999 81.94 81.58 CSK28032604 <UNK> <UNK> 51.22 31/12/1899 

00:00:00

C

VC78.97 77.9 <UNK> CSK28036302 225 0 0.11 31/12/1899 

00:00:00

C

VC80.93 79.32 79.27 SSK28031955 <UNK> <UNK> 553.2 31/12/1899 

00:00:00

C

VC80.3199 79.67 <UNK> FSK28031903 <UNK> <UNK> 0 31/12/1899 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28033303 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

VC72.61 70.62 <UNK> FSK28035202 225 <UNK> 0 31/12/1899 

00:00:00

C

<UNK>82.3499 <UNK> 80.47 SSK28032953 <UNK> <UNK> 0 31/12/1899 

00:00:00

<UNK>

U<UNK> <UNK> <UNK> FSK28032306 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28033203 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

VC91.0899 89.14 88.24 SSK28034651 225 <UNK> 18.23 31/12/1899 

00:00:00

C

VC<UNK> 90.567 89.73 FSK28033651 100 <UNK> 19.7 31/12/1899 

00:00:00

C

VC81.86 80.87 <UNK> FSK28031809 100 <UNK> 0 31/12/1899 

00:00:00

C

VC80.9899 78.91 76.28 SSK28031954 150 <UNK> 23.45 31/12/1899 

00:00:00

C

U<UNK> <UNK> <UNK> FSK28032201 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C



Sewer Node Sewer Pipe Data

 Invert Level
Upstream

Invert Level
Downstream Purpose Material

Pipe
Shape Max SizeReference Cover Level GradientMin Size Year Laid

CO91.3399 88.2 88.05 SSK28034754 300 <UNK> 147 31/12/1899 

00:00:00

C

VC79.98 79.12 78.61 CSK28036305 <UNK> <UNK> 41.22 31/12/1899 

00:00:00

C

VC90.62 89.71 <UNK> FSK28033606 100 <UNK> 0 31/12/1899 

00:00:00

C

VC89.25 87.99 <UNK> CSK28033702 225 <UNK> 0 31/12/1899 

00:00:00

C

VC77.93 76.51 74.71 FSK28031910 <UNK> <UNK> 45.59 31/12/1899 

00:00:00

C

VC80.0599 76.65 75.88 CSK28031701 225 <UNK> 103.44 31/12/1899 

00:00:00

C

VC79.8799 77.67 77.45 FSK28034401 225 <UNK> 162.95 31/12/1899 

00:00:00

C

VC82.5999 <UNK> 81.62 CSK28035401 <UNK> <UNK> 0 31/12/1899 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28032204 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28032204 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

VC76.71 75.6 74.86 FSK28033202 225 <UNK> 118.73 31/12/1899 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28033200 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28033200 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

U<UNK> <UNK> <UNK> FSK28032200 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

VC<UNK> <UNK> <UNK> F<UNK> <UNK> <UNK> <UNK> 11/10/2019 

00:00:00

<UNK>

VC<UNK> <UNK> <UNK> C<UNK> <UNK> <UNK> <UNK> 31/12/1899 

00:00:00

<UNK>

VC<UNK> <UNK> <UNK> F<UNK> <UNK> <UNK> <UNK> 31/12/1899 

00:00:00

<UNK>

VC<UNK> <UNK> <UNK> F<UNK> <UNK> <UNK> <UNK> 31/12/1899 

00:00:00

<UNK>

VC<UNK> <UNK> <UNK> F<UNK> <UNK> <UNK> <UNK> 31/12/1899 

00:00:00

<UNK>

VC<UNK> <UNK> <UNK> F<UNK> <UNK> <UNK> <UNK> 31/12/1899 

00:00:00

<UNK>

VC<UNK> <UNK> <UNK> F<UNK> <UNK> <UNK> <UNK> 11/10/2019 

00:00:00

<UNK>

VC<UNK> <UNK> <UNK> C<UNK> <UNK> <UNK> <UNK> 20/11/2024 

00:00:00

<UNK>

VC<UNK> <UNK> <UNK> C<UNK> <UNK> <UNK> <UNK> 31/12/1899 

00:00:00

<UNK>





CO74.8899 74.08 73.86 SSK28035252 <UNK> <UNK> 130.23 31/12/1899 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28032312 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28034200 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

VC76.7099 74.55 74.04 FSK28034202 <UNK> <UNK> 126.55 31/12/1899 

00:00:00

C

VC83.87 82.52 <UNK> FSK28033503 <UNK> <UNK> 0 31/12/1899 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28033304 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

<UNK><UNK> <UNK> <UNK> FSK28034450 <UNK> <UNK> 0 31/12/1899 

00:00:00

<UNK>

U<UNK> <UNK> <UNK> FSK28032307 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28033307 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

U<UNK> <UNK> <UNK> FSK28032301 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

CO<UNK> <UNK> <UNK> SSK28036311 1500 <UNK> <UNK> 06/09/2022 

00:00:00

<UNK>

<UNK>83.0299 0 <UNK> CSK28035502 0 0 0 31/12/1899 

00:00:00

<UNK>

U<UNK> <UNK> <UNK> SSK28032311 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

VC77.75 76.36 75.38 SSK28035351 <UNK> <UNK> 35.89 31/12/1899 

00:00:00

C

P<UNK> <UNK> <UNK> FSK28036313 150 <UNK> <UNK> 06/09/2022 

00:00:00

<UNK>

VC79.62 77.44 76.61 FSK28033402 <UNK> <UNK> 98.54 31/12/1899 

00:00:00

C

VC77.1399 76.2 <UNK> CSK28036202 225 <UNK> 0 31/12/1899 

00:00:00

C

VC<UNK> 76.67 76.2 CSK28036207 225 <UNK> 71.969 31/12/1899 

00:00:00

C

<UNK><UNK> <UNK> <UNK> FSK28034451 <UNK> <UNK> 0 31/12/1899 

00:00:00

<UNK>

VC76.9599 74.02 70.64 FSK28035201 <UNK> <UNK> 16.29 31/12/1899 

00:00:00

C

VC81.6299 80.81 <UNK> CSK28035403 <UNK> <UNK> 0 31/12/1899 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28032315 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

U<UNK> <UNK> <UNK> FSK28032308 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28032316 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28033204 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

VC82.7099 78.6 <UNK> FSK28033401 225 <UNK> 0 31/12/1899 

00:00:00

C

U<UNK> <UNK> <UNK> FSK28032202 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

VC79.8799 77.67 77.45 FSK28034401 225 <UNK> 162.95 31/12/1899 

00:00:00

C

VC82.5999 <UNK> 81.62 CSK28035401 <UNK> <UNK> 0 31/12/1899 

00:00:00

C

VC76.71 75.6 74.86 FSK28033202 225 <UNK> 118.73 31/12/1899 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28032204 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28032204 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

VC83.8099 82.91 82.53 FSK28032501 <UNK> <UNK> 76.87 31/12/1899 

00:00:00

C

VC76.9199 75.35 75.12 SSK28034351 <UNK> <UNK> 163.74 31/12/1899 

00:00:00

C

VC83.73 82.59 <UNK> FSK28034501 225 <UNK> 0 31/12/1899 

00:00:00

C

VC<UNK> <UNK> <UNK> FSK28036300 150 <UNK> <UNK> 31/12/1899 

00:00:00

C

U<UNK> <UNK> <UNK> FSK28032302 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28032310 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

U<UNK> <UNK> <UNK> CSK28036307 0 0 0 31/12/1899 

00:00:00

U

VC83.75 82.88 <UNK> CSK28035501 <UNK> <UNK> 0 31/12/1899 

00:00:00

C

U79.48 <UNK> <UNK> CSK28036303 0 0 0 31/12/1899 

00:00:00

U

Sewer Node Sewer Pipe Data

 Invert Level
Upstream

Invert Level
Downstream Purpose Material

Pipe
Shape Max SizeReference Cover Level GradientMin Size Year Laid



Sewer Node Sewer Pipe Data

 Invert Level
Upstream

Invert Level
Downstream Purpose Material

Pipe
Shape Max SizeReference Cover Level GradientMin Size Year Laid

VC77.11 75.81 75.6 FSK28033201 225 <UNK> 140.05 31/12/1899 

00:00:00

C

VC79.08 76.6 75.81 FSK28033301 225 <UNK> 108.24 31/12/1899 

00:00:00

C

U<UNK> <UNK> <UNK> FSK28032304 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28031301 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

U<UNK> <UNK> <UNK> FSK28031300 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

U<UNK> <UNK> <UNK> FSK28032305 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28033200 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28033200 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

U<UNK> <UNK> <UNK> FSK28032200 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28031302 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28031400 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28033205 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28033305 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

VC76.72 75.07 74.73 SSK28034251 <UNK> <UNK> 195.56 31/12/1899 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28032317 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

U<UNK> <UNK> <UNK> FSK28033300 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

VC85.83 84.92 <UNK> FSK28033502 225 <UNK> 0 31/12/1899 

00:00:00

C

P<UNK> <UNK> <UNK> FSK28036208 150 <UNK> <UNK> 16/08/2023 

00:00:00

<UNK>

CO<UNK> <UNK> <UNK> SSK28036310 600 <UNK> <UNK> 06/09/2022 

00:00:00

<UNK>

VC79.9899 79.16 79.13 CSK28036304 <UNK> <UNK> 210.67 31/12/1899 

00:00:00

C

CO<UNK> <UNK> <UNK> SSK28036400 1500 <UNK> <UNK> 06/09/2022 

00:00:00

<UNK>

U<UNK> <UNK> <UNK> FSK28032300 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28032400 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

VC81.04 <UNK> 79.16 CSK28036306 <UNK> <UNK> 0 31/12/1899 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28033306 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28032314 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

U<UNK> <UNK> <UNK> FSK28033302 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28032203 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

VC85.22 84.23 82.9 FSK28033501 150 <UNK> 35.23 31/12/1899 

00:00:00

C

P<UNK> <UNK> <UNK> FSK28036312 150 <UNK> <UNK> 06/09/2022 

00:00:00

<UNK>

U<UNK> <UNK> <UNK> FSK28032303 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

CO<UNK> <UNK> <UNK> SSK28036401 1500 <UNK> <UNK> 06/09/2022 

00:00:00

<UNK>

<UNK>82.5 0 0 CSK28035402 0 0 0 31/12/1899 

00:00:00

<UNK>

VC77.8 76.67 76.2 CSK28036301 225 <UNK> 71.969 31/12/1899 

00:00:00

C

VC77.0299 74.7 74.11 SSK28035251 300 <UNK> 137.95 31/12/1899 

00:00:00

C

VC78.97 77.9 <UNK> CSK28036302 225 0 0.11 31/12/1899 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28033303 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

VC72.61 70.62 <UNK> FSK28035202 225 <UNK> 0 31/12/1899 

00:00:00

C

U<UNK> <UNK> <UNK> FSK28032306 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28033203 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

U<UNK> <UNK> <UNK> FSK28032201 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

VC79.98 79.12 78.61 CSK28036305 <UNK> <UNK> 41.22 31/12/1899 

00:00:00

C



Sewer Node Sewer Pipe Data

 Invert Level
Upstream

Invert Level
Downstream Purpose Material

Pipe
Shape Max SizeReference Cover Level GradientMin Size Year Laid

U<UNK> <UNK> <UNK> SSK28032309 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

VC76.8399 74.84 74.71 FSK28034201 225 <UNK> 179.62 31/12/1899 

00:00:00

C

U<UNK> <UNK> <UNK> SSK28032205 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

<UNK><UNK> <UNK> <UNK> CSK28036201 <UNK> <UNK> 0 31/12/1899 

00:00:00

<UNK>

U<UNK> <UNK> <UNK> SSK28032313 <UNK> <UNK> <UNK> 05/12/2019 

00:00:00

C

VC<UNK> <UNK> <UNK> F<UNK> <UNK> <UNK> <UNK> 31/12/1899 

00:00:00

<UNK>

VC<UNK> <UNK> <UNK> F<UNK> <UNK> <UNK> <UNK> 31/12/1899 

00:00:00

<UNK>

VC<UNK> <UNK> <UNK> F<UNK> <UNK> <UNK> <UNK> 31/12/1899 

00:00:00

<UNK>

VC<UNK> <UNK> <UNK> C<UNK> <UNK> <UNK> <UNK> 20/11/2024 

00:00:00

<UNK>
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Ν Ν

Iä½&ø�СI	ä%WСr�Iø½äСPJJ
,W�äì�

ΝϧΧέ ΝϧΧέ

Iä½&ø�СI	ä%WСr�Iø½äСSJJ
,W�äì�

ΠϧΔΤ ΠϧΔΤ

ÅǺȵƔȩ

ϽΚϿСsȩС÷ СьСΝϧΔСǜϻȩϻƿōϱ
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ĹƿƔȡƔСưȡǺɅǯƍɢōȵƔȡСǜƔɡƔǜȩСōȡƔСǜǺɢСƔǯǺɅưƿСȵƿƔ

ɅȩƔСǺƯСȩǺōǘōɢōɨȩСȵǺСōɡǺǄƍСƍǄȩƆƿōȡưƔСǺɷȩǄȵƔ

ɢǺɅǜƍСǯǺȡǭōǜǜɨСƅƔСȞȡƔƯƔȡȡƔƍСƯǺȡСƍǄȩȞǺȩōǜСǺƯ

ȩɅȡƯōƆƔСɢōȵƔȡСȡɅǯǺɷϧ

��º

; ø

; ø



fȡƔƔǯɺƔǜƍСȡɅǯǺɷСȡōȵƔȩ CƔƯōɅǜȵ KƍǄȵƔƍ

¹ С±�¯ì³� ΝΤϧΚΪ ΝΤϧΚΪ

PÕ�²СPÕ,W�äС±�¯ì³� ΝΔϧΔΧ ΝΔϧΔΧ

PÕ�²СVJÕ,W�äìС±�¯ì³� ΤΰϧΠΚ ΤΰϧΠΚ

PÕ�²СPJJÕ,W�äС±�¯ì³� ΪΝϧΔΰ ΪΝϧΔΰ

PÕ�²СSJJÕ,W�äìС±�¯ì³� έΠϧΤΤ έΠϧΤΤ

ĕƿǄȩСȡƔȞǺȡȵСɢōȩСȞȡǺƍɅƆƔƍСɅȩǄǯưСȵƿƔСưȡƔƔǯɺƔǜƍСȡɅǯǺɷСȵǺǺǜСƍƔɡƔǜǺȞƔƍСƅɨСnøСĹōǜǜǄǯưƯǺȡƍСōǯƍСōɡōǄǜōƅǜƔСōȵСɢɢɢϧɅǘȩɅƍȩϧƆǺǭϧ

ĕƿƔСɅȩƔСǺƯСȵƿǄȩСȵǺǺǜСǄȩСȩɅƅǕƔƆȵСȵǺСȵƿƔСĜ¶СĈɅCĈСȵƔȡǭȩСōǯƍСƆǺǯƍǄȵǄǺǯȩСōǯƍСǜǄƆƔǯƆƔСōưȡƔƔǭƔǯȵСϨСɢƿǄƆƿСƆōǯСƅǺȵƿСƅƔСƯǺɅǯƍСōȵ

ɢɢɢϧɅǘȩɅƍȩϧƆǺǭϻȵƔȡǭȩЉōǯƍЉƆǺǯƍǄȵǄǺǯȩϧƿȵǭϧСĕƿƔСǺɅȵȞɅȵȩСƯȡǺǭСȵƿǄȩСȵǺǺǜСōȡƔСƔȩȵǄǭōȵƔȩСǺƯСưȡƔƔǯɺƔǜƍСȡɅǯǺɷСȡōȵƔȩϧСĕƿƔСɅȩƔ

ǺƯСȵƿƔȩƔСȡƔȩɅǜȵȩСǄȩСȵƿƔСȡƔȩȞǺǯȩǄƅǄǜǄȵɨСǺƯСȵƿƔСɅȩƔȡȩСǺƯСȵƿǄȩСȵǺǺǜϧСÅǺСǜǄōƅǄǜǄȵɨСɢǄǜǜСƅƔСōƆƆƔȞȵƔƍСƅɨСnøСĹōǜǜǄǯưƯǺȡƍϨСȵƿƔ

KǯɡǄȡǺǯǭƔǯȵС ưƔǯƆɨϨС<KnϨСnɨƍȡǺȩǺǜɅȵǄǺǯȩСǺȡСōǯɨСǺȵƿƔȡСǺȡưōǯǄȩōȵǄǺǯСƯǺȡСȵƿƔСɅȩƔСǺƯСȵƿǄȩСƍōȵōСǄǯСȵƿƔСƍƔȩǄưǯСǺȡСǺȞƔȡōȵǄǺǯōǜ

ƆƿōȡōƆȵƔȡǄȩȵǄƆȩСǺƯСōǯɨСƍȡōǄǯōưƔСȩƆƿƔǭƔϧ

��º
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5ŜǎƛƎƴ Cƭƻǿ όƭκǎύ

Ȅ
Ȅ
ттΦорп
мΦтлл
нпΦм

hōƧŜŎǝǾŜ
{ǳƳǇ !ǾŀƛƭŀōƭŜ

tǊƻŘǳŎǘ bǳƳōŜǊ
aƛƴ hǳǘƭŜǘ 5ƛŀƳŜǘŜǊ όƳύ

aƛƴ bƻŘŜ 5ƛŀƳŜǘŜǊ όƳƳύ

όI9ύ aƛƴƛƳƛǎŜ ǳǇǎǘǊŜŀƳ ǎǘƻǊŀƎŜ
ů
/¢[π{I9πлнлрπнпмлπмтллπнпмл
лΦннр
мулл

bƻŘŜ tƻƴŘ 5ŜǇǘƘκ!ǊŜŀ {ǘƻǊŀƎŜ {ǘǊǳŎǘǳǊŜ

.ŀǎŜ LƴŦ /ƻŜŶŎƛŜƴǘ όƳκƘǊύ
{ƛŘŜ LƴŦ /ƻŜŶŎƛŜƴǘ όƳκƘǊύ

лΦллллл
лΦллллл

{ŀŦŜǘȅ CŀŎǘƻǊ
tƻǊƻǎƛǘȅ

нΦл
мΦлл

LƴǾŜǊǘ [ŜǾŜƭ όƳύ
¢ƛƳŜ ǘƻ ƘŀƭŦ ŜƳǇǘȅ όƳƛƴǎύ

ттΦрлл



[ƛƴƪ 9ƴƎƛƴŜŜǊƛƴƎ
мпу DǊŜŀǘ /ƘŀǊƭŜǎ {ǘǊŜŜǘ
.ƛǊƳƛƴƎƘŀƳ

CƛƭŜΥ aƻŘŜƭψh¦¢[Lb9 t[!bbLbD π мψмΦǇŦŘ
bŜǘǿƻǊƪΥ {ǘƻǊƳ bŜǘǿƻǊƪ м
±ŀƭŜƴǝƴ LǾŀƴƻǾ
{ǘƻǊƳ 5ǊŀƛƴŀƎŜ /ŀƭŎǳƭŀǝƻƴǎ

tŀƎŜ р
[9нрлру
{ǘŀǘǳǎΥ tƭŀƴƴƛƴƎ
мсκлтκнлнр

CƭƻǿҌ ǾмрΦл /ƻǇȅǊƛƎƘǘ ϭ мфууπнлнр /ŀǳǎŜǿŀȅ ¢ŜŎƘƴƻƭƻƎƛŜǎ [ǘŘ

5ŜǇǘƘ
όƳύ

!ǊŜŀ
όƳчύ

LƴŦ !ǊŜŀ
όƳчύ

5ŜǇǘƘ
όƳύ

!ǊŜŀ
όƳчύ

LƴŦ !ǊŜŀ
όƳчύ

5ŜǇǘƘ
όƳύ

!ǊŜŀ
όƳчύ

LƴŦ !ǊŜŀ
όƳчύ

лΦллл тмлΦл сллΦл мΦтлл мнтоΦп ммроΦл нΦллл моуфΦу мнсуΦп



[ƛƴƪ 9ƴƎƛƴŜŜǊƛƴƎ
мпу DǊŜŀǘ /ƘŀǊƭŜǎ {ǘǊŜŜǘ
.ƛǊƳƛƴƎƘŀƳ

CƛƭŜΥ aƻŘŜƭψh¦¢[Lb9 t[!bbLbD π мψмΦǇŦŘ
bŜǘǿƻǊƪΥ {ǘƻǊƳ bŜǘǿƻǊƪ м
±ŀƭŜƴǝƴ LǾŀƴƻǾ
{ǘƻǊƳ 5ǊŀƛƴŀƎŜ /ŀƭŎǳƭŀǝƻƴǎ

tŀƎŜ с
[9нрлру
{ǘŀǘǳǎΥ tƭŀƴƴƛƴƎ
мсκлтκнлнр

CƭƻǿҌ ǾмрΦл /ƻǇȅǊƛƎƘǘ ϭ мфууπнлнр /ŀǳǎŜǿŀȅ ¢ŜŎƘƴƻƭƻƎƛŜǎ [ǘŘ

wŜǎǳƭǘǎ ŦƻǊ м ȅŜŀǊ /ǊƛǝŎŀƭ {ǘƻǊƳ 5ǳǊŀǝƻƴΦ  [ƻǿŜǎǘ Ƴŀǎǎ ōŀƭŀƴŎŜΥ ффΦур҈

bƻŘŜ 9ǾŜƴǘ ¦{
bƻŘŜ

tŜŀƪ
όƳƛƴǎύ

[ŜǾŜƭ
όƳύ

5ŜǇǘƘ
όƳύ

Lƴƅƻǿ
όƭκǎύ

bƻŘŜ
±ƻƭ όƳшύ

CƭƻƻŘ
όƳшύ

{ǘŀǘǳǎ

[ƛƴƪ 9ǾŜƴǘ
ό¦ǇǎǘǊŜŀƳ 5ŜǇǘƘύ

¦{
bƻŘŜ

[ƛƴƪ 5{
bƻŘŜ

hǳǜƭƻǿ
όƭκǎύ

±ŜƭƻŎƛǘȅ
όƳκǎύ

Cƭƻǿκ/ŀǇ [ƛƴƪ
±ƻƭ όƳшύ

5ƛǎŎƘŀǊƎŜ
±ƻƭ όƳшύ

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ м мл урΦмон лΦлрт мпΦт лΦлспф лΦлллл hY

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ м мΦллл н мпΦр мΦусл лΦмос лΦнлрп

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ н мл уоΦфтл лΦлтл нсΦп лΦлтфр лΦлллл hY

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ н мΦллм п нсΦм нΦмнл лΦммс лΦполп

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ о мм унΦтпт лΦлтн млΦт лΦлумл лΦлллл hY

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ о нΦллл п млΦп лΦуно лΦмнн лΦпнср

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ п мм унΦпус лΦлфф псΦп лΦмммс лΦлллл hY

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ п мΦллн т псΦо нΦлпо лΦмпт мΦлмур

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ р мл уоΦосф лΦлсф нмΦп лΦлтун лΦлллл hY

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ р оΦллл с нмΦм мΦпфр лΦмму лΦуумн

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ с мл умΦтуп лΦлуп олΦм лΦлфпт лΦлллл hY

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ с оΦллм т нфΦс мΦтмп лΦлфр лΦмфтл

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ т мм умΦонн лΦмнн ууΦл лΦмоум лΦлллл hY

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ т мΦлло мо ууΦп мΦсмс лΦмсс нΦупфп

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ у мм умΦтор лΦлсл млΦт лΦлстс лΦлллл hY

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ у пΦллл ф млΦп мΦнпу лΦмрн лΦплпл

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ ф мл улΦсуо лΦлуо олΦс лΦлфоф лΦлллл hY

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ ф пΦллм мл олΦп лΦфут лΦлтр лΦрппт

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ мл мл улΦпст лΦмпн пуΦр лΦмслм лΦлллл hY

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ мл пΦллн мн птΦф мΦофс лΦмфс лΦфлуу

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ мм мм тфΦннф лΦнлп унΦр лΦнолт лΦлллл hY

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ мм пΦллп {²мπм унΦс мΦпнр лΦррм лΦттсм

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ мн мм улΦнтт лΦмлн руΦн лΦммпу лΦлллл hY

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ мн пΦлло мм руΦн мΦнот лΦммр нΦнтон

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ мо мм улΦлпс лΦннм фтΦо лΦнпфф лΦлллл hY

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ мо мΦллп мп фтΦр мΦлнп лΦнуф мΦфрпу

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ мп мм тфΦфум лΦнрс мллΦм лΦнуфо лΦлллл hY

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ мп мΦллр {²нπм ффΦт мΦлоф лΦрмн нΦфооу

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ {²нπм мм тфΦуфу лΦнно мнтΦф лΦлллл лΦлллл hY

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ {²нπм мΦллс {²нπн мнпΦф лΦрфл лΦлто сΦлмпф

осл ƳƛƴǳǘŜ ǎǳƳƳŜǊ tƻƴŘ нон ттΦтру лΦнру спΦн мфпΦпфмо лΦлллл hY

осл ƳƛƴǳǘŜ ǎǳƳƳŜǊ tƻƴŘ мΦллуψм мсψC/ ннΦс лΦнрп лΦмоу пΦсфнс

осл ƳƛƴǳǘŜ ǎǳƳƳŜǊ мсψC/ нон ттΦтрл лΦофс ннΦс мΦллтс лΦлллл {¦w/I!wD95

осл ƳƛƴǳǘŜ ǎǳƳƳŜǊ мсψC/ мΦллу hǳǜŀƭƭ ннΦр лΦффс лΦрсс лΦнуоу онтΦр

осл ƳƛƴǳǘŜ ǎǳƳƳŜǊ hǳǜŀƭƭ нон ттΦплл лΦмнл ннΦр лΦлллл лΦлллл hY
мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ {²мπм мм тфΦмоу лΦмуу унΦс лΦлллл лΦлллл hY

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ {²мπм пΦллр {²мπн умΦо лΦпуо лΦлрп тΦммтл

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ {²мπн мн туΦфру лΦмпу умΦо лΦлллл лΦлллл hY

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ {²мπн пΦллс tƻƴŘ унΦф оΦлпр лΦмос лΦоулм

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ {²нπн мм тфΦтпо лΦмсу мнпΦф лΦлллл лΦлллл hY

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ {²нπн мΦллт tƻƴŘ мнтΦр пΦмол лΦмсс лΦполр



[ƛƴƪ 9ƴƎƛƴŜŜǊƛƴƎ
мпу DǊŜŀǘ /ƘŀǊƭŜǎ {ǘǊŜŜǘ
.ƛǊƳƛƴƎƘŀƳ

CƛƭŜΥ aƻŘŜƭψh¦¢[Lb9 t[!bbLbD π мψмΦǇŦŘ
bŜǘǿƻǊƪΥ {ǘƻǊƳ bŜǘǿƻǊƪ м
±ŀƭŜƴǝƴ LǾŀƴƻǾ
{ǘƻǊƳ 5ǊŀƛƴŀƎŜ /ŀƭŎǳƭŀǝƻƴǎ

tŀƎŜ т
[9нрлру
{ǘŀǘǳǎΥ tƭŀƴƴƛƴƎ
мсκлтκнлнр

CƭƻǿҌ ǾмрΦл /ƻǇȅǊƛƎƘǘ ϭ мфууπнлнр /ŀǳǎŜǿŀȅ ¢ŜŎƘƴƻƭƻƎƛŜǎ [ǘŘ

wŜǎǳƭǘǎ ŦƻǊ ол ȅŜŀǊ Ҍор҈ // /ǊƛǝŎŀƭ {ǘƻǊƳ 5ǳǊŀǝƻƴΦ  [ƻǿŜǎǘ Ƴŀǎǎ ōŀƭŀƴŎŜΥ ффΦфм҈

bƻŘŜ 9ǾŜƴǘ ¦{
bƻŘŜ

tŜŀƪ
όƳƛƴǎύ

[ŜǾŜƭ
όƳύ

5ŜǇǘƘ
όƳύ

Lƴƅƻǿ
όƭκǎύ

bƻŘŜ
±ƻƭ όƳшύ

CƭƻƻŘ
όƳшύ

{ǘŀǘǳǎ

[ƛƴƪ 9ǾŜƴǘ
ό¦ǇǎǘǊŜŀƳ 5ŜǇǘƘύ

¦{
bƻŘŜ

[ƛƴƪ 5{
bƻŘŜ

hǳǜƭƻǿ
όƭκǎύ

±ŜƭƻŎƛǘȅ
όƳκǎύ

Cƭƻǿκ/ŀǇ [ƛƴƪ
±ƻƭ όƳшύ

5ƛǎŎƘŀǊƎŜ
±ƻƭ όƳшύ

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ м мл урΦннм лΦмпс тоΦо лΦмсро лΦлллл hY

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ м мΦллл н тнΦу нΦтут лΦсум лΦсусу

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ н мл упΦлтр лΦмтр монΦл лΦмфул лΦлллл hY

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ н мΦллм п момΦл оΦнлу лΦрум мΦптут

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ о мл унΦурп лΦмтф роΦп лΦнлнм лΦлллл hY

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ о нΦллл п рнΦр мΦнпт лΦсмп мΦпсну

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ п мм унΦсрр лΦнсу нооΦо лΦолом лΦлллл hY

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ п мΦллн т ннуΦу нΦтсм лΦтнр пΦотпт

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ р мл уоΦпср лΦмср млсΦт лΦмусм лΦлллл hY

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ р оΦллл с млрΦф нΦнмр лΦрфо оΦннлл

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ с мм умΦфсл лΦнсл мрлΦр лΦнфос лΦлллл hY

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ с оΦллм т мплΦр нΦппф лΦпрм мΦлфно

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ т мм умΦуфп лΦсфп полΦс лΦтуро лΦлллл {¦w/I!wD95

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ т мΦлло мо пнуΦо нΦтло лΦуло уΦлроп

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ у мл умΦуну лΦмро роΦп лΦмтон лΦлллл hY

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ у пΦллл ф рнΦп мΦутт лΦтсо мΦоррл

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ ф мл улΦунл лΦннл мроΦс лΦнпфл лΦлллл hY

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ ф пΦллм мл мроΦн мΦотл лΦотс мΦфлпп

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ мл мм улΦтлр лΦоул нпоΦн лΦполо лΦлллл hY

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ мл пΦллн мн ноуΦф мΦффр лΦфул оΦпомр

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ мм мм улΦлрм мΦлнс плуΦо мΦмслу лΦлллл {¦w/I!wD95

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ мм пΦллп {²мπм плфΦр оΦтмо нΦтоо мΦпсуо

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ мн мм улΦпуф лΦомп нфлΦр лΦоррн лΦлллл hY

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ мн пΦлло мм нууΦо мΦфнл лΦрсф сΦрмнс

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ мо мм улΦтфу лΦфто птнΦф мΦмллу лΦлллл {¦w/I!wD95

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ мо мΦллп мп птнΦт нΦмуу мΦплл пΦполн

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ мп мм улΦпум лΦтрс пурΦт лΦурпу лΦлллл {¦w/I!wD95

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ мп мΦллр {²нπм пурΦп нΦнтм нΦпфс сΦнооу

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ {²нπм мм улΦммм лΦпос снсΦм лΦлллл лΦлллл hY

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ {²нπм мΦллс {²нπн снтΦп лΦфлп лΦост нлΦлфту

осл ƳƛƴǳǘŜ ǿƛƴǘŜǊ tƻƴŘ орн туΦрор мΦлор мрлΦс фмнΦпнфт лΦлллл {¦w/I!wD95

осл ƳƛƴǳǘŜ ǿƛƴǘŜǊ tƻƴŘ мΦллуψм мсψC/ нрΦс лΦнрр лΦмрс ммΦрттф

осл ƳƛƴǳǘŜ ǿƛƴǘŜǊ мсψC/ орн туΦроп мΦмул нрΦс оΦллнф лΦлллл {¦w/I!wD95

осл ƳƛƴǳǘŜ ǿƛƴǘŜǊ мсψC/ мΦллу hǳǜŀƭƭ нпΦм мΦлмл лΦслр лΦнфуу сулΦу

сл ƳƛƴǳǘŜ ǿƛƴǘŜǊ hǳǜŀƭƭ ос ттΦплр лΦмнр нпΦм лΦлллл лΦлллл hY
мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ {²мπм мм тфΦонт лΦотт плфΦр лΦлллл лΦлллл hY

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ {²мπм пΦллр {²мπн плтΦр лΦтпф лΦнтл ннΦфтст

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ {²мπн мм тфΦмор лΦонр плтΦр лΦлллл лΦлллл hY

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ {²мπн пΦллс tƻƴŘ пмнΦо оΦулм лΦстп мΦтуум

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ {²нπн мл тфΦфср лΦофл снтΦп лΦлллл лΦлллл hY

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ {²нπн мΦллт tƻƴŘ сонΦс рΦнуо лΦунп мΦфлус
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мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ м мм урΦрмо лΦпоу фсΦп лΦпфпу лΦлллл {¦w/I!wD95

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ м мΦллл н фсΦо нΦусп лΦфлм мΦлпсм

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ н мм упΦстн лΦттн мтпΦн лΦутор лΦлллл {¦w/I!wD95

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ н мΦллм п мснΦп оΦммр лΦтнм нΦпсмр

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ о мм упΦллф мΦооп тлΦм мΦрлуф лΦлллл C[hh5 wL{Y

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ о нΦллл п спΦу мΦмфм лΦтру нΦостм

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ п мм уоΦуто мΦпус нуфΦр мΦсулп лΦлллл C[hh5 wL{Y

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ п мΦллн т нтсΦр нΦулу лΦутт пΦфслн

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ р мм уоΦфул лΦсул мплΦо лΦтсфп лΦлллл {¦w/I!wD95

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ р оΦллл с мооΦм нΦнор лΦтпр пΦоурр

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ с мм уоΦлнн мΦонн мфмΦс мΦпфрн лΦлллл C[hh5 wL{Y

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ с оΦллм т мттΦф нΦпмт лΦртм мΦнртм

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ т мм унΦурф мΦсрф ролΦо мΦутсс лΦлллл C[hh5 wL{Y

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ т мΦлло мо рнрΦп оΦомс лΦфус уΦлроп

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ у мм унΦсрм лΦфтс тлΦн мΦмлпн лΦлллл {¦w/I!wD95

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ у пΦллл ф стΦт мΦфуо лΦфут мΦфнрл

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ ф мм умΦтфп мΦмфп мфмΦр мΦорлл лΦлллл {¦w/I!wD95

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ ф пΦллм мл мфмΦо мΦосн лΦптл нΦтрос

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ мл мм умΦсфп мΦосф олпΦп мΦрпус лΦлллл C[hh5 wL{Y

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ мл пΦллн мн олпΦл нΦлнм мΦнпт пΦмсрл

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ мм мм улΦрфф мΦртп рнсΦо мΦтулп лΦлллл C[hh5 wL{Y

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ мм пΦллп {²мπм рнсΦо пΦтто оΦрмо мΦпсус

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ мн мм умΦосн мΦмут осуΦу мΦопнф лΦлллл {¦w/I!wD95

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ мн пΦлло мм осуΦт нΦонт лΦтну тΦпсмс

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ мо мм умΦмфф мΦотп рупΦм мΦррор лΦлллл {¦w/I!wD95

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ мо мΦллп мп рунΦм нΦсфр мΦтнп пΦполн

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ мп мм улΦтмп лΦфуф рффΦл мΦммуф лΦлллл {¦w/I!wD95

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ мп мΦллр {²нπм рфтΦт нΦтсу оΦлтп сΦптмп

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ {²нπм мм улΦмрс лΦпум тунΦт лΦлллл лΦлллл hY

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ {²нπм мΦллс {²нπн ттфΦо лΦуфу лΦпрс нрΦпсоп

осл ƳƛƴǳǘŜ ǿƛƴǘŜǊ tƻƴŘ орн туΦуфр мΦофр нллΦо момоΦнусл лΦлллл {¦w/I!wD95

осл ƳƛƴǳǘŜ ǿƛƴǘŜǊ tƻƴŘ мΦллуψм мсψC/ нрΦу лΦнрл лΦмрт ммΦрттф

осл ƳƛƴǳǘŜ ǿƛƴǘŜǊ мсψC/ орн туΦуфп мΦрпл нрΦу оΦфмфн лΦлллл {¦w/I!wD95

осл ƳƛƴǳǘŜ ǿƛƴǘŜǊ мсψC/ мΦллу hǳǜŀƭƭ нпΦм мΦлмл лΦслп лΦнфуу супΦс

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ hǳǜŀƭƭ мо ттΦплр лΦмнр нпΦм лΦлллл лΦлллл hY
мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ {²мπм мм тфΦост лΦпмт рнсΦо лΦлллл лΦлллл hY

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ {²мπм пΦллр {²мπн рноΦр лΦтум лΦопт нуΦмфмп

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ {²мπн мм тфΦмут лΦотт рноΦр лΦлллл лΦлллл hY

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ {²мπн пΦллс tƻƴŘ рнмΦф оΦупу лΦуро нΦмумр

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ {²нπн мм улΦлпм лΦпсс ттфΦо лΦлллл лΦлллл hY

мр ƳƛƴǳǘŜ ǎǳƳƳŜǊ {²нπн мΦллт tƻƴŘ тутΦм рΦнум мΦлнр нΦопрр
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SMH16
CL 79.400
IL 77.354
VORTEX FLOW CONTROL
DESIGN HEAD: 1.7m
DESIGN FLOW: 24.1l/s

PROPOSED 500L
RAINWATER HARVESTING

TANK FOR CENTRAL
LANDSCAPING IRRIGATION

PROPOSED SWALE 1. SWALE BASE
LEVEL TO BE 100mm LOWER THAN

DOWNSTREAM IL TO PROVIDE
TEMPORARY VOLUME REQUIRED FOR

THE EVAPOTRANSPIRATION OF THE
FIRST 5mm RAINFALL

PROPOSED SWALE 1. SWALE BASE
LEVEL TO BE 100mm LOWER THAN
DOWNSTREAM IL TO PROVIDE
TEMPORARY VOLUME REQUIRED FOR
THE EVAPOTRANSPIRATION OF THE
FIRST 5mm RAINFALL
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GENERAL NOTES

1. THIS DRAWING SHOULD NOT BE PRODUCED IN WHOLE
OR PART WITHOUT THE WRITTEN CONSENT OF LINK
ENGINEERING.

2. DO NOT SCALE FROM THIS DRAWING. UNITS ARE IN
METRES UNLESS NOTED OTHERWISE.

3. THE CONTRACTOR IS TO CHECK ALL INFORMATION
PROVIDED PRIOR TO COMMENCING WORKS AND SEEK
CLARIFICATION FROM THE ENGINEER IN RESPECT TO
ANY AMBIGUITIES FOUND.

4. ANY DISCREPANCIES NOTED ON SITE ARE TO BE
REPORTED TO THE ENGINEER IMMEDIATELY.

5. THIS DRAWING SHOULD BE READ IN CONJUNCTION WITH
ALL OTHER SCHEME SPECIFIC DRAWINGS &
SPECIFICATIONS.

6. BACKGROUND PLAN BASED ON TOPOGRAPHIC SURVEY
DATA CREATED BY OTHERS AND SUPPLIED FOR THE
PURPOSE OF CARRYING OUR ENGINEERING WORKS. WE
CANNOT BE HELD RESPONSIBLE FOR THE CONTENT,
COMPLETENESS AND ACCURACY PROVIDED TO US BY
OTHERS. THE CONTRACTOR SHALL CHECK ALL
DIMENSIONS AND LEVELS ON SITE.
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7. ALL DRAINAGE WORKS SHALL BE CONSTRUCTED IN
ACCORDANCE WITH BUILDING REGULATION'S PART H
AND / OR THE LATEST SEWERAGE SECTOR GUIDANCE
APPENDIX C  DESIGN AND CONSTRUCTION GUIDANCE.

8. ALL PROPOSED CONNECTIONS TO EXISTING PUBLIC
SEWERS WILL BE SUBJECT TO A S106 APPLICATION. THE
APPLICATION IS REQUIRED TO BE SUBMITTED BY THE
APPOINTED CONTRACTOR.

9. THE RUNOFF RATES HAVE BEEN CALCULATED IN
ACCORDANCE WITH ENVIRONMENT AGENCY'S (EA)
RAINFALL RUNOFF MANAGEMENT FOR DEVELOPMENTS
REPORT - SC030219.

10. THE CLIMATE CHANGE ALLOWANCES FOR THE 3.3% AND
1% AEP ARE IN ACCORDANCE WITH EA'S GUIDANCE
ñFLOOD RISK ASSESSMENTS: CLIMATE CHANGE
ALLOWANCESò.

11. THE ATTENUATION STORAGE HAS BEEN DESIGNED TO
ACCOMMODATE UP TO AND INCLUDING THE 1 IN 100
YEAR RETURN PERIOD INCLUDING CLIMATE CHANGE
ALLOWANCE AS PER THE EA GUIDANCE.

12. ALL INVERT & COVER LEVELS ARE SUBJECT TO
FURTHER DETAIL DESIGN AS THE SITE LAYOUT
DEVELOPS.

13. THIS INFORMATION IS PROVIDED TO SUPPORT AN
OUTLINE PLANNING APPLICATION.

14. FURTHER DETAILED DESIGN AND CONSIDERATION OF
THE DRAINAGE IS TO BE PROVIDED AS PART OF
FURTHER RESERVED MATTERS APPLICATIONS BASED
ON DEVELOPED PARCEL LAYOUTS. THE INFORMATION
ON THIS DRAWING SHOWS THE KEY PRINCPALS OF THE
DRAINAGE PROPOSALS DEMOSTRATING THAT A
SUITABLE SCHEME CAN BE PROVIDED WITHIN THE
DEVELOPMENT SITE.

15. A SITE SPECIFIC FLOOD RISK ASSESSMENT HAS BEEN
PROVIDED TO SUPPORT THE PLANNING APPLICATION.
THE USE OF SOURCE CONTROL SUDS IS ENCOURGED
WITHIN THIS DOCUMENT AND IT IS EXPECTED THAT
MORE DETAIL OF THESE SUDS MEASURES WILL BE
PROVIDED AT A LATER DATE. THESE SUDS MEASURES
ARE LIKELY TO INCLUDE THE FOLLOWING, NOTE OTHER
SYSTEMS COULD BE CONSIDERED ALSO;

- RAIN GARDENS
- RAIN WATER HARVESTING/WATER BUTTS
- FIN DRAINS
- FILTER DRAINS/STRIPS
- ATTENUATION PONDS
- SWALES
- PERMEABLE PAVING

17. ALL EXISTING DRAINAGE OUTFALLS ARE TO BE PROVED
BY APPROPRIATE SURVEY AND CCTV SYSTEM AS
REQUIRED TO ESTABLISH CONNECTION AND
CONDITION. ANY REQUIRED REMEDIAL WORKS WITHIN
THE SITE AREA SHALL BE  UNDERTAKEN AS PART OF
THE WORKS.

18. APPROPRIATE DISCHARGE CONSENTS ARE TO BE
PROVIDED FOR ALL CONNECTIONS TO THE EXISTING
DRAINAGE SYSTEMS.

19. CONSIDERATION WITHIN THE DESIGN IS TO BE GIVEN TO
ACCESS FOR MAINTENANCE OF SUDS FEATURES
INCLUDING LAY-BYS AND ACCESS TRACK TO PONDS
AND CONTROL DEVICES.
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5. BELOW ROADS AND OTHER PAVED AREAS TRENCHES SHALL BE
BACKFILLED WITH DfT SPECIFICATION TYPE 1 SUB-BASE MATERIAL UP TO
ROAD/PAVING FORMATION LEVEL. ALL OTHER TRENCHES,UNLESS
OTHERWISE SPECIFIED SHALL BE  BACKFILLED TO FINISHED GROUND
LEVEL OR UNDERSIDE OF TOPSOIL LAYER WITH WELL COMPACTED
EXCAVATED MATERIAL.

1. DIMENSION Y: 1/6 BC OR 100mm UNDER BARRELS, AND 50mm MIN. UNDER
SOCKETS WHICHEVER IS THE GREATER (400 MAX.). ROCK ETC 1/4 BC AND
150mm MIN UNDER SOCKETS (400mm MAX.)

4. THE CONTRACTOR IS TO PROTECT BURIED PIPES (PARTICULARLY
SHALLOW PIPES) FROM DAMAGE CAUSED BY LOADS IMPOSED BY
CONSTRUCTION PLANT.

3. COMPRESSIBLE FILLER FOR INTERRUPTING CONCRETE PROTECTION TO
PIPELINES SHALL CONSIST OF BITUMEN IMPREGNATED INSULATING BOARD
TO BS.1142, PART 3 OR OTHER EQUALLY COMPRESSIBLE MATERIAL. THE
THICKNESS OF COMPRESSIBLE FILLER SHALL BE AS FOLLOWS:

2. SELECTED BACKFILL MATERIAL, WHETHER SELECTED FROM LOCALLY
EXCAVATED MATERIAL OR IMPORTED, SHALL CONSIST OF UNIFORM,
READILY COMPACTIBLE MATERIAL, FREE FROM VEGETABLE MATTER,
BUILDING RUBBISH & FROZEN MATERIAL, OR MATERIALS SUSCEPTIBLE TO
SPONTANEOUS COMBUSTION, & EXCLUDING CLAY OF LIQUID LIMIT GREATER
THAN 80 AND/OR PLASTIC LIMIT GREATER THAN 55 AND MATERIALS OF
EXCESSIVELY HIGH MOISTURE CONTENT. CLAY LUMPS AND STONES SHALL
BE RETAINED ON 75mm AND 37.5mm SIEVES RESPECTIVELY.

1. GRANULAR PIPE BEDDING MATERIAL FOR PIPES, AND BACKFILLING FOR
TEMPORARY DRAINS (TRENCH SUB-DRAINS), SHALL CONSIST OF AGGREGATES FROM
NATURAL SOURCES OR SINTERED PULVERIZED-FUEL ASH COMPLYING WITH THE
RELEVANT PROVISIONS OF BS.882 AND BS.3797, PART 2 RESPECTIVELY, SIZED IN
ACCORDANCE WITH THE FOLLOWING TABLE:

BEDDING NOTES

TRENCH WIDTH

(mm)

       (mm)

36

54

18

14 TO 5 OR 20 TO 5

14 TO 5 OR 20 TO 5

ALTERNATIVE AGGREGATE SIZES

CONCRETE BEDDINGS

GRANULAR BEDDINGS

2. DN : NOMINAL BORE OF PIPE
3. BC : EXTERNAL DIAMETER OF PIPE BARREL

 EXCEEDING 1200

  450 - 1200

 LESS THAN 450

   (mm)

375 - 525

EXCEEDING

  14 OR 20

14, 20 OR 40

225 - 300

NOMINAL BORE

  100

  150   10 OR 14

10, 14 OR 20

     10

SINGLE-SIZED

 14 TO 5, 20 TO 5

OR 40 TO 5

        -

     14 TO 5

GRADED

750
825
900

1050
1200

975
2100
2300

1600
1900
2000

1500
675

150

300
375
450
525
600

225

1450

600

1350

1050
1150
1200

850
700

100 600

1. THE USE OF GRANULAR BEDDINGS BELOW CONCRETE BEDDINGS 
(BEDDING TYPES A2,A4,A6) ARE FOR USE IN WET CONDITIONS.

2. CONCRETE CRADLES MAY EXTEND TO SIDES OF TRENCH.
3. TRANSVERSE STEEL TO BE 0.4% MIN OF CONCRETE AT X-X (FM=3.4) UNLESS

OTHERWISE STATED.
4. BEDDING BENEATH & AT SIDES OF PIPE TO BE WELL COMPACTED
5. BEDDING/BACKFILL DIRECTLY ABOVE PIPE TO BE LIGHTLY COMPACTED BY HAND.

DIMENSION Y: 1/6BC OR 100mm UNDER BARRELS, AND 50mm UNDER SOCKETS
WHICHEVER IS GREATER (SUBJECT TO 400mm MAX.).

6. DN = NOMINAL BORE OF PIPE.
7. BC = EXTERNAL DIAMETER OF PIPE BARREL.

NOMINAL BORE  OF
PIPE

 THICKNESS OF COMPRESSIBLE
FILLER

INTERNAL PIPE
DIAMETER

MAXIMUM
TRENCH WIDTH

1. THE MAXIMUM TRENCH WIDTHS ARE TO BE AS SHOWN
BELOW UNLESS THE APPROVAL OF THE ENGINEER IS
OBTAINED.

Y=1/6 O.D. OR 100 MIN. UNDER BARRELS
AND 50 MIN. UNDER SOCKETS

GRADE C20/ST4
CONCRETE WITH SHAPED
COMPRESSIBLE FILLER
AT EACH PIPE JOINT

SELECTED BACKFILL

BACKFILL

Y=1/4 O.D. OR 150 MIN.

GRANULAR BEDDING

BED CLASS Z
PLAIN CONCRETE SURROUND

  1:20

O
.D

15
0

m
in30

0 
m

in

150 min O.D 150 min

BED CLASS S
GRANULAR BED AND SURROUND

  1:20

O
.D

30
0 

m
in SELECTED BACKFILL

BACKFILL

150 min O.D 150 min

FORMATION LEVEL.

SECTION A-A

BACKFILL AS
STANDARD DETAIL.

150
15

0
15

0
150

TO GULLY

150mm CONCRETE GRADE GEN1 SULPHATE RESISTING .
COMPRESSIBLE JOINTFILLER TO BE PROVIDED AT PIPE JOINTS.
25mm COMPRESSIBLE JOINTFILLER SHALL EXTEND TO FULL
THICKNESS OF CONCRETE.

SHORT LENGTH, STRAIGHT OR BEND, AS REQUIRED.

STANDARD OBLIQUE JUNCTION - NO SADDLE
CONNECTION TO BE MADE TO PIPE.

GULLY CONNECTION

GEN1 CONCRETE

A

A

  1:20

450

150

90
0

15
0

150

GULLY GRATING AND FRAMES TO BE CLASS D400
(BS.EN.124 & HA104/09), 450mm BY 450mm NOMINAL SIZE,
150mm THICK. WITH CAPTIVE SIDE HINGE, TRANSVERSE
BARS WITH A MINIMUM WATERWAY AREA OF 900 SQ.CM
AT FOOTWAY LEVEL

2 COURSE CLASS B ENGINEERING
BRICKWORK BEDDED ON MORTAR

CONCRETE GULLY POT TO BS
5911:PART 1 WITH 150 DIA.
OUTLET.

150mm ST4 CONCRETE BED &
SURROUND

150mm MIN. DIA.

SIDE ENTRY TRAPPED ROAD GULLY DETAIL
  1:20

FOOTWAY
CONSTRUCTION

SIDE ENTRY GULLY WITH HALF BATTERED
PROFILE

CARRIAGEWAY CONSTRUCTION

OUTLET
FLOW

HYDRO-BRAKE

PIVOTING BY-PASS DOOR
OPERATING STEEL ROPE

CONSTRUCTION
JOINT.

INLET
FLOW

CONCRETE BENCHING
GRADE C20

300mm
CONCRETE
BASE
GRADE C20

FLOW CONTROL CHAMBER

PULL HANDLE AND EYE
BRACKET FOR OPERATING
ROPE

P.C.C. CHAMBER SECTIONS TO BE
BEDDED WITH MORTAR,
PROPRIETARY BITUMEN, OR
RESIN MASTIC SEALANT.

GRADE C20 CONCRETE
SURROUND, 150mm THICK.

SADDLE CONNECTION
TO BE FROM
PREFABRICATED
PARTS

45Á DROP TO
OUTFALL.

M
IN

 2
00

Ï675
60

Á

MANHOLE COVER AND FRAME TO BE
DOUBLE TRIANGULAR, CLASS B 125
DUCTILE IRON, NON ROCKING, 100mm
HAVING A 675mm SQUARE CLEAR OPENING.
KITEMARKED TO BS EN 124(BS497)

Ï225

MIN 200

1:25

35
0

15
0

2994

20
0

200

1500

16
50

22
00

150

150

3300

11
00

10
0

Note: Isometric drawing is for
reference only, details may not
accurately represent actual design -
please see detailed views for
technical information

ALTHON PRECAST SFA15B
HEADWALL - Ï675 PIPE

SAFETY GRILLE

1:25

3-SIDED KEE KLAMP

HW
150mm thick topsoil layer locally deepened to
300mm thick to top bench and slope, in localised
areas of wetland planting, to Landscape Architect
specification laid over 150mm well prepared
engineering soil

Precast concrete headwall
ALTHON or equal agreed.
For details of headwall refer to drawing
no. MF-LE-GEN-XX-DR-CE-511.

Front edges of the trench shall be
rounded so as to eliminate any
sharp corners that could cause
excessive stress on the material

TWL=28.696

100

3

1 200

Sub-grade surface smooth and free
of sharp edged rocks, stones and debris 200mm thick cover soil.

TYPICAL SECTION THROUGH UNLINED BIODETENTION BASIN
SCALE 1:50

Planting shown indicatively.
Refer to landscaping plans.
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GENERAL NOTES

1. THIS DRAWING SHOULD NOT BE PRODUCED IN WHOLE
OR PART WITHOUT THE WRITTEN CONSENT OF LINK
ENGINEERING.

2. DO NOT SCALE FROM THIS DRAWING. UNITS ARE IN
MILLIMETRES UNLESS NOTED OTHERWISE.

3. THE CONTRACTOR IS TO CHECK ALL INFORMATION
PROVIDED PRIOR TO COMMENCING WORKS AND SEEK
CLARIFICATION FROM THE ENGINEER IN RESPECT TO
ANY AMBIGUITIES FOUND.

4. ANY DISCREPANCIES NOTED ON SITE ARE TO BE
REPORTED TO THE ENGINEER IMMEDIATELY.

5. THIS DRAWING SHOULD BE READ IN CONJUNCTION WITH
ALL OTHER SCHEME SPECIFIC DRAWINGS &
SPECIFICATIONS.

6. BACKGROUND PLAN BASED ON TOPOGRAPHIC SURVEY
DATA CREATED BY OTHERS AND SUPPLIED FOR THE
PURPOSE OF CARRYING OUR ENGINEERING WORKS. WE
CANNOT BE HELD RESPONSIBLE FOR THE CONTENT,
COMPLETENESS AND ACCURACY PROVIDED TO US BY
OTHERS. THE CONTRACTOR SHALL CHECK ALL
DIMENSIONS AND LEVELS ON SITE.
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7. ALL DRAINAGE WORKS SHALL BE CONSTRUCTED IN
ACCORDANCE WITH BUILDING REGULATION'S PART H
AND / OR THE LATEST SEWERAGE SECTOR GUIDANCE
APPENDIX C  DESIGN AND CONSTRUCTION GUIDANCE.

8. ALL PROPOSED CONNECTIONS TO EXISTING PUBLIC
SEWERS WILL BE SUBJECT TO A S106 APPLICATION. THE
APPLICATION IS REQUIRED TO BE SUBMITTED BY THE
APPOINTED CONTRACTOR.

9. THE RUNOFF RATES HAVE BEEN CALCULATED IN
ACCORDANCE WITH ENVIRONMENT AGENCY'S (EA)
RAINFALL RUNOFF MANAGEMENT FOR DEVELOPMENTS
REPORT - SC030219.

10. THE CLIMATE CHANGE ALLOWANCES FOR THE 3.3% AND
1% AEP ARE IN ACCORDANCE WITH EA'S GUIDANCE
ñFLOOD RISK ASSESSMENTS: CLIMATE CHANGE
ALLOWANCESò.

11. THE ATTENUATION STORAGE HAS BEEN DESIGNED TO
ACCOMMODATE UP TO AND INCLUDING THE 1 IN 100
YEAR RETURN PERIOD INCLUDING CLIMATE CHANGE
ALLOWANCE AS PER THE EA GUIDANCE.

12. ALL INVERT & COVER LEVELS ARE SUBJECT TO
FURTHER DETAIL DESIGN AS THE SITE LAYOUT
DEVELOPS.

13. THIS INFORMATION IS PROVIDED TO SUPPORT AN
OUTLINE PLANNING APPLICATION.

14. FURTHER DETAILED DESIGN AND CONSIDERATION OF
THE DRAINAGE IS TO BE PROVIDED AS PART OF
FURTHER RESERVED MATTERS APPLICATIONS BASED
ON DEVELOPED PARCEL LAYOUTS. THE INFORMATION
ON THIS DRAWING SHOWS THE KEY PRINCPALS OF THE
DRAINAGE PROPOSALS DEMOSTRATING THAT A
SUITABLE SCHEME CAN BE PROVIDED WITHIN THE
DEVELOPMENT SITE.

15. A SITE SPECIFIC FLOOD RISK ASSESSMENT HAS BEEN
PROVIDED TO SUPPORT THE PLANNING APPLICATION.
THE USE OF SOURCE CONTROL SUDS IS ENCOURGED
WITHIN THIS DOCUMENT AND IT IS EXPECTED THAT
MORE DETAIL OF THESE SUDS MEASURES WILL BE
PROVIDED AT A LATER DATE. THESE SUDS MEASURES
ARE LIKELY TO INCLUDE THE FOLLOWING, NOTE OTHER
SYSTEMS COULD BE CONSIDERED ALSO;

- RAIN GARDENS
- RAIN WATER HARVESTING/WATER BUTTS
- FIN DRAINS
- FILTER DRAINS/STRIPS
- ATTENUATION PONDS
- SWALES
- PERMEABLE PAVING

17. ALL EXISTING DRAINAGE OUTFALLS ARE TO BE PROVED
BY APPROPRIATE SURVEY AND CCTV SYSTEM AS
REQUIRED TO ESTABLISH CONNECTION AND
CONDITION. ANY REQUIRED REMEDIAL WORKS WITHIN
THE SITE AREA SHALL BE  UNDERTAKEN AS PART OF
THE WORKS.

18. APPROPRIATE DISCHARGE CONSENTS ARE TO BE
PROVIDED FOR ALL CONNECTIONS TO THE EXISTING
DRAINAGE SYSTEMS.

19. CONSIDERATION WITHIN THE DESIGN IS TO BE GIVEN TO
ACCESS FOR MAINTENANCE OF SUDS FEATURES
INCLUDING LAY-BYS AND ACCESS TRACK TO PONDS
AND CONTROL DEVICES.

P01 DETENTION BASIN DETAILS UPDATED 16.07.25 JAH
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�H�[�F�H�S�W���I�R�U���S�U�L�P�D�U�\���Y�H�K�L�F�X�O�D�U���D�F�F�H�V�V���I�U�R�P���&�K�X�U�F�K���5�R�D�G�R 

������ �7�K�L�V���U�H�S�R�U�W���K�D�V���E�H�H�Q���L�Q�I�R�U�P�H�G���E�\���W�K�H���/�D�Q�G�V�F�D�S�H���6�W�U�D�W�H�J�\�����G�U�D�Z�L�Q�J���Q�R���������������/���'���3�/��
���������� �D�Q�G�� �3�U�R�S�R�V�H�G�� �'�U�D�L�Q�D�J�H�� �6�W�U�D�W�H�J�\�� ���/�(������������ �5�H�Y���� �3�������� �S�U�R�G�X�F�H�G�� �E�\�� �%�/�$�'�(��
�/�D�Q�G�V�F�D�S�H���$�U�F�K�L�W�H�F�W�V���D�Q�G���/�L�Q�N���(�Q�J�L�Q�H�H�U�L�Q�J���U�H�V�S�H�F�W�L�Y�H�O�\���� 

 

 

 

 

�i���*�R�R�J�O�H 
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������ �%�$�6�(�/�,�1�(���(�&�2�/�2�*�,�&�$�/���&�2�1�'�,�7�,�2�1�6�����&�2�1�6�7�$�,�1�7�6��
�$�1�'���6�(�1�6�,�7�,�9�,�7�,�(�6 

�(�F�R�O�R�J�L�F�D�O���%�D�V�H�O�L�Q�H 

������ �7�K�H���V�L�W�H���L�V�� ���������K�D�� �L�Q���D�U�H�D���D�Q�G���F�R�P�S�U�L�V�H�V�� �D�U�D�E�O�H���O�D�Q�G���� �D�� �S�R�Q�G���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���Z�L�O�O�R�Z��
�V�F�U�X�E�� �D�Q�G�� �G�H�Y�H�O�R�S�H�G�� �O�D�Q�G�� ���&�K�X�U�F�K�� �5�R�D�G������ �6�S�H�F�L�H�V���U�L�F�K�� �K�H�G�J�H�U�R�Z�V�� �I�R�U�P�� �W�K�H��
�E�R�X�Q�G�D�U�L�H�V���R�I���W�K�H���V�L�W�H�� 

�'�H�V�L�J�Q�D�W�H�G���6�L�W�H�V 

������ �(�L�J�K�W�� �V�W�D�W�X�W�R�U�\�� �V�L�W�H�V�� �D�U�H�� �S�U�H�V�H�Q�W���Z�L�W�K�L�Q�������N�P�� �R�I�� �W�K�H�� �D�S�S�O�L�F�D�W�L�R�Q�� �V�L�W�H���� �7�K�H�V�H�� �V�L�W�H�V�� �D�Q�G��
�W�K�H�L�U���K�\�G�U�R�O�R�J�L�F�D�O���V�H�Q�V�L�W�L�Y�L�W�L�H�V���D�U�H���O�L�V�W�H�G���E�H�O�R�Z�� 

�x �%�L�U�F�K�H�V���%�D�U�Q�V���0�H�D�G�R�Z�����6�6�6�,�����O�R�F�D�W�H�G���F���������P���V�R�X�W�K�����0�H�D�G�R�Z���6�6�6�,���V�L�W�H�V���R�I�W�H�Q��
�G�H�S�H�Q�G���R�Q���W�U�D�G�L�W�L�R�Q�D�O���O�R�Z���Q�X�W�U�L�H�Q�W���K�\�G�U�R�O�R�J�\�����L�Q�F�O�X�G�L�Q�J���J�U�R�X�Q�G�Z�D�W�H�U���O�H�Y�H�O�V���R�U��
�V�H�D�V�R�Q�D�O���Z�H�W�Q�H�V�V�����9�H�U�\���V�H�Q�V�L�W�L�Y�H���W�R���F�K�D�Q�J�H�V���L�Q���V�X�U�I�D�F�H���U�X�Q�R�x���T�X�D�O�L�W�\�����Q�X�W�U�L�H�Q�W��
�O�R�D�G���R�U���D�O�W�H�U�H�G���L�Q�y�O�W�U�D�W�L�R�Q�� 

�x �$�O�Y�H�F�R�W�H���3�R�R�O�V�����6�6�6�,�����O�R�F�D�W�H�G���F���������N�P���Q�R�U�W�K���Z�H�V�W�����.�Q�R�Z�Q���I�R�U���R�S�H�Q���Z�D�W�H�U�����I�H�Q����
�V�Z�D�P�S�����U�H�H�G�E�H�G���D�Q�G���P�D�U�V�K���K�D�E�L�W�D�W�V�����+�L�J�K�O�\���K�\�G�U�R�O�R�J�L�F�D�O�O�\���V�H�Q�V�L�W�L�Y�H�����F�K�D�Q�J�H�V��
�L�Q���Z�D�W�H�U���T�X�D�O�L�W�\�����z�R�Z�����R�U���Q�X�W�U�L�H�Q�W���O�R�D�G�L�Q�J���F�D�Q���G�L�U�H�F�W�O�\���D�x�H�F�W���V�S�H�F�L�H�V���D�Q�G���K�D�E�L�W�D�W��
�F�R�Q�G�L�W�L�R�Q�� 

�x �6�K�H�H�S�\�� �)�L�H�O�G�V�� ���6�6�6�,���� �O�R�F�D�W�H�G�� �F���������N�P�� �Z�H�V�W���� �*�U�D�V�V�O�D�Q�G�� ���� �P�H�D�G�R�Z�� �V�L�W�H�� �O�� �O�L�N�H�O�\��
�J�U�R�X�Q�G�Z�D�W�H�U���I�H�G�����0�R�G�H�U�D�W�H���V�H�Q�V�L�W�L�Y�L�W�\�����U�X�Q�R�x���R�U���L�Q�y�O�W�U�D�W�L�R�Q���F�K�D�Q�J�H�V���X�Q�O�L�N�H�O�\���W�R��
�D�x�H�F�W���X�Q�O�H�V�V���K�\�G�U�R�O�R�J�L�F�D�O�O�\���O�L�Q�N�H�G�� 

�x �.�L�Q�J�V�E�X�U�\�� �:�R�R�G�� ���6�6�6�,���� �O�R�F�D�W�H�G�� �F���������N�P�� �V�R�X�W�K���Z�H�V�W�����$�Q�F�L�H�Q�W�� �R�U�� �V�H�P�L���Q�D�W�X�U�D�O��
�Z�R�R�G�O�D�Q�G�V���� �O�H�V�V�� �K�\�G�U�R�O�R�J�L�F�D�O�O�\�� �V�H�Q�V�L�W�L�Y�H�� �X�Q�O�H�V�V�� �O�R�F�D�W�H�G�� �R�Q�� �z�R�R�G�S�O�D�L�Q�� �R�U��
�D�G�M�D�F�H�Q�W���W�R���D���V�W�U�H�D�P���Z�H�W���D�U�H�D�����9�X�O�Q�H�U�D�E�O�H���W�R���L�Q�F�U�H�D�V�H�G���Q�X�W�U�L�H�Q�W�V���L�Q���U�X�Q�R�x�� 

�x �%�H�Q�W�O�H�\�� �3�D�U�N�� �:�R�R�G�� ���6�6�6�,���� �O�R�F�D�W�H�G�� �F���������N�P�� �V�R�X�W�K�����$�Q�F�L�H�Q�W�� �R�U�� �V�H�P�L���Q�D�W�X�U�D�O��
�Z�R�R�G�O�D�Q�G�V���� �O�H�V�V�� �K�\�G�U�R�O�R�J�L�F�D�O�O�\�� �V�H�Q�V�L�W�L�Y�H�� �X�Q�O�H�V�V�� �O�R�F�D�W�H�G�� �R�Q�� �z�R�R�G�S�O�D�L�Q�� �R�U��
�D�G�M�D�F�H�Q�W���W�R���D���V�W�U�H�D�P���Z�H�W���D�U�H�D�����9�X�O�Q�H�U�D�E�O�H���W�R���L�Q�F�U�H�D�V�H�G���Q�X�W�U�L�H�Q�W�V���L�Q���U�X�Q�R�x�� 

�x �5�L�Y�H�U�� �0�H�D�V�H�� ���6�$�&���� �O�R�F�D�W�H�G�� �F���������N�P�� �Q�R�U�W�K���� �,�Q�W�H�U�Q�D�W�L�R�Q�D�O�O�\�� �G�H�V�L�J�Q�D�W�H�G�� �U�L�Y�H�U��
�V�\�V�W�H�P�����V�H�Q�V�L�W�L�Y�H���W�R���Q�X�W�U�L�H�Q�W���O�R�D�G�L�Q�J�����V�H�G�L�P�H�Q�W�D�W�L�R�Q���D�Q�G���z�R�Z���Y�D�U�L�D�W�L�R�Q�����6�X�U�I�D�F�H��
�Z�D�W�H�U���U�X�Q�R�x���D�Q�\�Z�K�H�U�H���L�Q���W�K�H���0�H�D�V�H���F�D�W�F�K�P�H�Q�W���L�V���F�R�Q�V�L�G�H�U�H�G���K�L�J�K���U�L�V�N�����1�2�7�(����
�W�K�H���D�S�S�O�L�F�D�W�L�R�Q���V�L�W�H���G�R�H�V���Q�R�W���I�D�O�O���Z�L�W�K�L�Q���W�K�L�V���F�D�W�F�K�P�H�Q�W���� 

�x �+�R�D�U�� �3�D�U�N�� �:�R�R�G�� ���6�6�6�,���� �O�R�F�D�W�H�G�� �F���� �����N�P�� �V�R�X�W�K���� �$�Q�F�L�H�Q�W�� �R�U�� �V�H�P�L���Q�D�W�X�U�D�O��
�Z�R�R�G�O�D�Q�G�V���� �O�H�V�V�� �K�\�G�U�R�O�R�J�L�F�D�O�O�\�� �V�H�Q�V�L�W�L�Y�H�� �X�Q�O�H�V�V�� �O�R�F�D�W�H�G�� �R�Q�� �z�R�R�G�S�O�D�L�Q�� �R�U��
�D�G�M�D�F�H�Q�W���W�R���D���V�W�U�H�D�P���Z�H�W���D�U�H�D�����9�X�O�Q�H�U�D�E�O�H���W�R���L�Q�F�U�H�D�V�H�G���Q�X�W�U�L�H�Q�W�V���L�Q���U�X�Q�R�x�� 

�x �0�L�G�G�O�H�W�R�Q�� �3�R�R�O�� ���6�6�6�,���� �O�R�F�D�W�H�G�� �F�������N�P�� �V�R�X�W�K���Z�H�V�W���� �'�H�V�L�J�Q�D�W�H�G�� �I�R�U�� �V�W�D�Q�G�L�Q�J��
�Z�D�W�H�U���D�Q�G���D�V�V�R�F�L�D�W�H�G���Z�H�W�O�D�Q�G���E�L�U�G�V�����6�R�P�H���V�H�Q�V�L�W�L�Y�L�W�\���W�R���K�\�G�U�R�O�R�J�\�����E�X�W���G�L�V�W�D�Q�F�H��
�U�H�G�X�F�H�V���G�L�U�H�F�W���L�P�S�D�F�W���U�L�V�N�� 
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�3�U�R�W�H�F�W�H�G���6�S�H�F�L�H�V 

������ �1�R���S�U�R�W�H�F�W�H�G���V�S�H�F�L�H�V���V�H�Q�V�L�W�L�Y�H���W�R���K�\�G�U�R�O�R�J�L�F�D�O���F�K�D�Q�J�H�V���K�D�Y�H���E�H�H�Q���L�G�H�Q�W�L�y�H�G�����$�Q���H�'�1�$��
�V�X�U�Y�H�\���W�R���F�R�Q�y�U�P���W�K�H���S�U�H�V�H�Q�F�H�������D�E�V�H�Q�F�H���R�I���J�U�H�D�W���F�U�H�V�W�H�G���Q�H�Z�W�V���Z�D�V���X�Q�G�H�U�W�D�N�H�Q���R�I��
�W�K�H���R�Q���V�L�W�H���S�R�Q�G���Z�D�V���R�Q���������$�S�U�L�O���������������7�K�L�V���F�R�Q�y�U�P�H�G���Q�H�Z�W�V���W�R���E�H���D�E�V�H�Q�W�����V�H�H���%�/�$�'�(��
�(�F�R�O�R�J�\�������������������1�R���Q�H�Z�W�V���Z�H�U�H���F�R�Q�y�U�P�H�G���Z�L�W�K�L�Q���D�Q�\���S�R�Q�G�V���Z�L�W�K�L�Q���������P���� 

�3�U�L�R�U�L�W�\���+�D�E�L�W�D�W�V 

������ �7�K�H�� �P�D�L�Q�� �H�F�R�O�R�J�L�F�D�O�� �Y�D�O�X�H�� �R�I�� �W�K�H�� �V�L�W�H�� �L�V�� �W�K�H�� �V�S�H�F�L�H�V���U�L�F�K�� �K�H�G�J�H�U�R�Z�V�� �D�O�R�Q�J�� �W�K�H��
�E�R�X�Q�G�D�U�L�H�V���R�I���W�K�H���V�L�W�H�����7�K�H�V�H���D�U�H���O�L�V�W�H�G���X�Q�G�H�U���6�H�F�W�L�R�Q���������R�I���W�K�H���1�D�W�X�U�D�O���(�Q�Y�L�U�R�Q�P�H�Q�W��
�D�Q�G���5�X�U�D�O���&�R�P�P�X�Q�L�W�L�H�V�����1�(�5�&���� �$�F�W������������ �D�V���D�� �3�U�L�R�U�L�W�\�� �+�D�E�L�W�D�W���L�Q���(�Q�J�O�D�Q�G�����$���S�R�Q�G���L�V��
�D�O�V�R���S�U�H�V�H�Q�W���D�W���W�K�H���H�D�V�W���R�I���W�K�H���V�L�W�H�����,�W���L�V���R�Y�H�U�V�K�D�G�H�G���E�\���J�R�D�W���Z�L�O�O�R�Z���6�D�O�L�[���F�D�S�U�H�D���V�F�U�X�E��
�Z�L�W�K���P�L�Q�L�P�D�O���D�T�X�D�W�L�F���Y�H�J�H�W�D�W�L�R�Q���S�U�H�V�H�Q�W�����&�R�P�P�R�Q���Q�H�W�W�O�H���8�U�W�L�F�D���G�L�R�L�F�D���G�R�P�L�Q�D�W�H�V���W�K�H��
�E�D�Q�N�V�� 
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������ �1�$�7�,�2�1�$�/���6�7�$�1�'�$�5�'���)�2�5���6�8�6�7�$�,�1�$�%�/�(��
�'�5�$�,�1�$�*�(���6�<�6�7�(�0�6�����6�8�'�6���� 

�6�W�D�Q�G�D�U�G���������%�L�R�G�L�Y�H�U�V�L�W�\���O���.�H�\���3�U�L�Q�F�L�S�O�H�V���	���%�H�V�W���3�U�D�F�W�L�F�H���*�X�L�G�D�Q�F�H 

������ �6�W�D�Q�G�D�U�G���������%�L�R�G�L�Y�H�U�V�L�W�\���I�U�R�P���W�K�H���1�D�W�L�R�Q�D�O���6�W�D�Q�G�D�U�G�V���I�R�U���6�X�V�W�D�L�Q�D�E�O�H���'�U�D�L�Q�D�J�H���6�\�V�W�H�P�V��
���6�X�'�6���� �S�X�E�O�L�V�K�H�G�� �L�Q�� �-�X�Q�H�� ���������� �L�V�� �H�P�E�H�G�G�H�G�� �Z�L�W�K�L�Q�� �D�� �E�U�R�D�G�H�U�� �V�K�L�I�W�� �W�R�Z�D�U�G�V�� �Q�D�W�X�U�H��
�E�D�V�H�G�����P�X�O�W�L�I�X�Q�F�W�L�R�Q�D�O���G�U�D�L�Q�D�J�H���G�H�V�L�J�Q���Z�L�W�K���W�K�H���I�R�O�O�R�Z�L�Q�J���D�L�P�V�� 

������ �$�G�R�S�W���W�K�H���R�Y�H�U�D�U�F�K�L�Q�J���6�X�'�6���$�S�S�U�R�D�F�K�����$���K�R�O�L�V�W�L�F���6�X�'�6���D�S�S�U�R�D�F�K���P�X�V�W���E�H���D�S�S�O�L�H�G���W�R��
�H�Q�V�X�U�H�� �W�K�D�W�� �W�K�H�� �V�X�U�I�D�F�H�� �Z�D�W�H�U�� �G�U�D�L�Q�D�J�H�� �V�\�V�W�H�P�� �P�D�[�L�P�L�V�H�V�� �E�L�R�G�L�Y�H�U�V�L�W�\�� �E�H�Q�H�y�W�V��
�W�K�U�R�X�J�K�R�X�W���W�K�H���H�Q�W�L�U�H���O�L�I�H�F�\�F�O�H�P�G�H�V�L�J�Q�����F�R�Q�V�W�U�X�F�W�L�R�Q�����R�S�H�U�D�W�L�R�Q�����D�Q�G���P�D�L�Q�W�H�Q�D�Q�F�H�� 

������ �'�H�V�L�J�Q���I�R�U���H�F�R�O�R�J�L�F�D�O���Y�D�O�X�H�����6�X�'�6���G�H�V�L�J�Q�V���V�K�R�X�O�G���D�F�W�L�Y�H�O�\�� 

�x �&�U�H�D�W�H���G�L�Y�H�U�V�H�����V�H�O�I���V�X�V�W�D�L�Q�L�Q�J�����U�H�V�L�O�L�H�Q�W���H�F�R�V�\�V�W�H�P�V�����F�R�Q�W�U�L�E�X�W�L�Q�J���W�R���P�H�D�V�X�U�D�E�O�H��
�E�L�R�G�L�Y�H�U�V�L�W�\���Q�H�W���J�D�L�Q 

�x �6�X�S�S�R�U�W�� �O�R�F�D�O�� �V�S�H�F�L�H�V�� �D�Q�G�� �K�D�E�L�W�D�W�V�� �W�K�U�R�X�J�K�� �D�O�L�J�Q�P�H�Q�W�� �Z�L�W�K�� �/�R�F�D�O�� �1�D�W�X�U�H��
�5�H�F�R�Y�H�U�\���6�W�U�D�W�H�J�L�H�V�����/�1�5�6�����D�Q�G���E�L�R�G�L�Y�H�U�V�L�W�\���D�F�W�L�R�Q���S�O�D�Q�V 

�x �(�Q�K�D�Q�F�H���K�D�E�L�W�D�W���F�R�Q�Q�H�F�W�L�Y�L�W�\���D�F�U�R�V�V���W�K�H���G�H�Y�H�O�R�S�P�H�Q�W���D�Q�G���Z�L�G�H�U���F�D�W�F�K�P�H�Q�W 

������ �,�Q�W�H�J�U�D�W�H�� �E�L�R�G�L�Y�H�U�V�L�W�\�� �I�U�R�P�� �W�K�H�� �R�X�W�V�H�W���� �$�W�� �W�K�H�� �F�R�Q�F�H�S�W�X�D�O�� �G�H�V�L�J�Q�� �V�W�D�J�H���� �S�U�H�S�D�U�H�� �D��
�E�L�R�G�L�Y�H�U�V�L�W�\���U�L�V�N���D�Q�G���R�S�S�R�U�W�X�Q�L�W�\���D�V�V�H�V�V�P�H�Q�W�����7�K�L�V���V�K�R�X�O�G���L�Q�F�O�X�G�H�� 

�x �(�[�L�V�W�L�Q�J���H�F�R�O�R�J�L�F�D�O���E�D�V�H�O�L�Q�H�����z�R�U�D�����I�D�X�Q�D�����G�H�V�L�J�Q�D�W�H�G���V�L�W�H�V�� 

�x �6�L�W�H���V�H�Q�V�L�W�L�Y�L�W�\���D�Q�G���U�L�V�N���I�D�F�W�R�U�V�����Z�D�W�H�U���T�X�D�O�L�W�\�����K�\�G�U�R�O�R�J�\�� 

�x �2�S�S�R�U�W�X�Q�L�W�L�H�V���L�Q���O�R�F�D�O���E�L�R�G�L�Y�H�U�V�L�W�\���I�U�D�P�H�Z�R�U�N�V���D�Q�G���U�H�J�X�O�D�W�R�U�\���V�W�U�D�W�H�J�L�H�V 

�x �$�O�L�J�Q�P�H�Q�W���Z�L�W�K���E�L�R�G�L�Y�H�U�V�L�W�\���Q�H�W���J�D�L�Q�����%�1�*�����D�Q�G���Q�X�W�U�L�H�Q�W���Q�H�X�W�U�D�O�L�W�\���P�H�W�U�L�F 

������ �)�R�O�O�R�Z�� �W�K�H�� �P�L�W�L�J�D�W�L�R�Q�� �K�L�H�U�D�U�F�K�\���� �7�K�H�� �D�V�V�H�V�V�P�H�Q�W�� �P�X�V�W�� �H�V�W�D�E�O�L�V�K�� �K�R�Z�� �L�P�S�D�F�W�V�� �R�Q��
�E�L�R�G�L�Y�H�U�V�L�W�\���Z�L�O�O���E�H���D�Y�R�L�G�H�G�����P�L�W�L�J�D�W�H�G�����R�U���F�R�P�S�H�Q�V�D�W�H�G�����(�Y�L�G�H�Q�F�H���V�K�R�X�O�G���G�H�P�R�Q�V�W�U�D�W�H��
�W�K�D�W���F�K�D�Q�J�H�V���L�Q���U�X�Q�R�x���Y�R�O�X�P�H�V�����U�D�W�H�V�����G�L�V�F�K�D�U�J�H���S�R�L�Q�W�V���Z�L�O�O���Q�R�W���K�D�U�P���H�F�R�O�R�J�L�F�D�O���T�X�D�O�L�W�\��
�R�U���K�\�G�U�R�O�R�J�L�F�D�O���U�H�J�L�P�H�V���F�R�Q�V�L�V�W�H�Q�W���Z�L�W�K���:�D�W�H�U���)�U�D�P�H�Z�R�U�N���'�L�U�H�F�W�L�Y�H���R�E�M�H�F�W�L�Y�H�V�� 

������ �'�H�P�R�Q�V�W�U�D�W�H���D�O�L�J�Q�H�G���R�X�W�F�R�P�H�V�����7�K�H���y�Q�D�O���6�X�'�6���G�H�V�L�J�Q���V�K�R�X�O�G�� 

�x �6�K�R�Z���K�R�Z���L�W���V�X�S�S�R�U�W�V���O�R�F�D�O���E�L�R�G�L�Y�H�U�V�L�W�\���V�W�U�D�W�H�J�L�H�V���R�U���G�H�V�L�J�Q�D�W�H�G���F�R�Q�V�H�U�Y�D�W�L�R�Q��
�V�L�W�H�V 

�x �,�Q�F�O�X�G�H�� �P�H�D�V�X�U�H�V�� �W�R�� �P�D�Q�D�J�H�� �L�Q�Y�D�V�L�Y�H�� �V�S�H�F�L�H�V�� �D�Q�G�� �P�D�L�Q�W�D�L�Q�� �H�F�R�O�R�J�L�F�D�O��
�U�H�V�L�O�L�H�Q�F�H 

�x �3�U�R�Y�L�G�H���D���F�O�H�D�U���F�D�V�H���I�R�U���H�G�X�F�D�W�L�R�Q�D�O���Y�D�O�X�H�����H���J�����E�L�R�G�L�Y�H�U�V�L�W�\���L�Q�I�R�U�P�D�W�L�R�Q���E�R�D�U�G�V��
�Z�L�W�K�L�Q���G�H�V�L�J�Q�� 
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�x �$�O�L�J�Q�� �E�L�R�G�L�Y�H�U�V�L�W�\�� �G�H�O�L�Y�H�U�\�� �Z�L�W�K�� �R�W�K�H�U�� �6�X�'�6�� �V�W�D�Q�G�D�U�G�V���� �Z�D�W�H�U�� �T�X�D�O�L�W�\���� �D�P�H�Q�L�W�\����
�K�\�G�U�R�O�R�J�\���D�Q�G���F�O�L�P�D�W�H���U�H�V�L�O�L�H�Q�F�H 

������ �%�\�� �H�P�E�H�G�G�L�Q�J�� �6�W�D�Q�G�D�U�G�×���� �I�U�R�P�� �W�K�H�� �H�D�U�O�L�H�V�W�� �V�W�D�J�H�V�� �R�I�� �G�H�V�L�J�Q�� �D�Q�G�� �H�Q�V�X�U�L�Q�J��
�P�X�O�W�L�G�L�V�F�L�S�O�L�Q�D�U�\�� �D�O�L�J�Q�P�H�Q�W�P�D�F�U�R�V�V�� �Z�D�W�H�U�� �P�D�Q�D�J�H�P�H�Q�W���� �H�F�R�O�R�J�\���� �D�Q�G�� �D�P�H�Q�L�W�\�P
�G�H�Y�H�O�R�S�H�U�V���F�D�Q���G�H�O�L�Y�H�U���6�X�'�6���W�K�D�W���Q�R�W���R�Q�O�\���P�D�Q�D�J�H���z�R�R�G���U�L�V�N���D�Q�G���Z�D�W�H�U���T�X�D�O�L�W�\�����E�X�W���D�O�V�R��
�V�L�J�Q�L�y�F�D�Q�W�O�\���H�Q�K�D�Q�F�H���E�L�R�G�L�Y�H�U�V�L�W�\���R�X�W�F�R�P�H�V�� 

 

 

  



�-�8�/�<���������� 
���������(���5�3���3�/�����������%�5�2�$ �9���� ��  

������ �6�8�'�6���'�(�6�,�*�1���2�9�(�5�9�,�(�: 

�'�H�V�F�U�L�S�W�L�R�Q���R�I���6�X�'�6���)�H�D�W�X�U�H�V���3�U�R�S�R�V�H�G�� 

������ �7�K�H���I�R�O�O�R�Z�L�Q�J���F�R�P�S�R�Q�H�Q�W�V���I�R�U�P���S�D�U�W���R�I���W�K�H���Z�D�W�H�U���G�U�D�L�Q�D�J�H���V�W�U�D�W�H�J�\���I�R�U���W�K�H���V�L�W�H���� 

�x �5�D�L�Q�Z�D�W�H�U���+�D�U�Y�H�V�W�L�Q�J���6�\�V�W�H�P�����$���K�D�U�Y�H�V�W�L�Q�J���V�\�V�W�H�P���K�D�V���E�H�H�Q���S�U�R�S�R�V�H�G���I�R�U���W�K�H��
�L�U�U�L�J�D�W�L�R�Q���R�I���W�K�H���F�H�Q�W�U�D�O���O�D�Q�G�V�F�D�S�H�G���D�U�H�D���� 

�x �,�Q�y�O�W�U�D�W�L�R�Q�� �6�\�V�W�H�P�V���� �,�Q�y�O�W�U�D�W�L�R�Q�� �W�H�F�K�Q�L�T�X�H�V�� �D�U�H�� �W�R�� �E�H�� �H�P�S�O�R�\�H�G���� �E�D�V�H�G�� �R�Q�� �D�Q��
�L�Q�y�O�W�U�D�W�L�R�Q�� �U�D�W�H�� �R�I�� �O�H�V�V�� �W�K�D�Q�� ���[�����‡�b���P���V�� �I�R�U�� �W�K�H�� �P�D�Q�D�J�H�P�H�Q�W�� �R�I�� �W�K�H�� �H�Y�H�U�\�G�D�\��
�U�D�L�Q�I�D�O�O���������P�P���� 

�x �6�Z�D�O�H�V�����6�Z�D�O�H�V���D�U�H���L�Q�F�O�X�G�H�G���W�R���S�U�R�Y�L�G�H���H�x�H�F�W�L�Y�H���V�R�X�U�F�H���F�R�Q�W�U�R�O�����U�H�G�X�F�H���U�X�Q�R�x��
�U�D�W�H�V�����L�P�S�U�R�Y�H���Z�D�W�H�U���T�X�D�O�L�W�\���W�K�U�R�X�J�K���Q�D�W�X�U�D�O���y�O�W�U�D�W�L�R�Q�����D�Q�G���H�Q�K�D�Q�F�H���D�P�H�Q�L�W�\���D�Q�G��
�E�L�R�G�L�Y�H�U�V�L�W�\���L�Q���O�L�Q�H���Z�L�W�K���6�X�'�6���S�U�L�Q�F�L�S�O�H�V���� 

�x �3�R�U�R�X�V�� �3�D�Y�H�P�H�Q�W�V���� �$�U�H�D�V�� �R�I�� �W�K�H�� �S�U�R�S�R�V�H�G�� �G�H�Y�H�O�R�S�P�H�Q�W�� �W�R�� �E�H�� �y�Q�L�V�K�H�G�� �Z�L�W�K��
�S�R�U�R�X�V���S�D�Y�H�P�H�Q�W�V���� 

�x �'�H�W�H�Q�W�L�R�Q���%�D�V�L�Q�����$���G�H�W�H�Q�W�L�R�Q���E�D�V�L�Q���K�D�V���E�H�H�Q���S�U�R�Y�L�G�H�G���L�Q���W�K�H���V�R�X�W�K�H�D�V�W���F�R�U�Q�H�U��
�R�I�� �W�K�H�� �V�L�W�H�� �W�R�� �W�U�H�D�W�� �D�Q�G�� �D�W�W�H�Q�X�D�W�H�� �D�O�O�� �V�X�U�I�D�F�H�� �Z�D�W�H�U�� �z�R�Z�V�� �S�L�F�N�H�G�� �X�S�� �E�\�� �W�K�H��
�G�U�D�L�Q�D�J�H���Q�H�W�Z�R�U�N���� 

������ �6�X�E�M�H�F�W���W�R���W�K�H���P�L�W�L�J�D�W�L�R�Q���P�H�D�V�X�U�H�V���S�U�R�S�R�V�H�G�����7�K�H���G�H�Y�H�O�R�S�P�H�Q�W���Z�L�O�O���Q�R�W���V�L�J�Q�L�y�F�D�Q�W�O�\��
�L�Q�F�U�H�D�V�H�� �z�R�R�G�� �U�L�V�N�� �W�R�� �W�K�H�� �Z�L�G�H�U�� �F�D�W�F�K�P�H�Q�W�� ���V�H�H�� �)�O�R�R�G�� �5�L�V�N�� �$�V�V�H�V�V�P�H�Q�W�� �U�H�I�� �/�(������������
�G�D�W�H�G���0�D�U�F�K�������������� 

�0�X�O�W�L���I�X�Q�F�W�L�R�Q�D�O���%�H�Q�H�y�W�V���I�R�U���%�L�R�G�L�Y�H�U�V�L�W�\ 

������ �5�D�L�Q�Z�D�W�H�U���K�D�U�Y�H�V�W�L�Q�J���V�\�V�W�H�P�V���F�R�O�O�H�F�W���D�Q�G���V�W�R�U�H���U�D�L�Q�I�D�O�O���I�U�R�P���U�R�R�I�W�R�S�V���D�Q�G���L�P�S�H�U�P�H�D�E�O�H��
�V�X�U�I�D�F�H�V�� �I�R�U�� �O�D�W�H�U�� �X�V�H���� �U�H�G�X�F�L�Q�J�� �W�K�H�� �Y�R�O�X�P�H�� �D�Q�G�� �U�D�W�H�� �R�I�� �U�X�Q�R�x�� �H�Q�W�H�U�L�Q�J�� �W�K�H�� �O�R�F�D�O��
�G�U�D�L�Q�D�J�H���Q�H�W�Z�R�U�N�����$�O�W�K�R�X�J�K���W�K�H�\���D�U�H���S�U�L�P�D�U�L�O�\���H�Q�J�L�Q�H�H�U�H�G���I�R�U���Z�D�W�H�U���F�R�Q�V�H�U�Y�D�W�L�R�Q���D�Q�G��
�z�R�R�G���U�H�G�X�F�W�L�R�Q�����W�K�H�\���L�Q�G�L�U�H�F�W�O�\���V�X�S�S�R�U�W���E�L�R�G�L�Y�H�U�V�L�W�\���E�\���G�H�F�U�H�D�V�L�Q�J���S�U�H�V�V�X�U�H���R�Q���Q�D�W�X�U�D�O��
�Z�D�W�H�U�F�R�X�U�V�H�V���D�Q�G���U�H�G�X�F�L�Q�J���S�R�O�O�X�W�D�Q�W���O�R�D�G�V�� 

������ �,�Q�y�O�W�U�D�W�L�R�Q�� �V�\�V�W�H�P�V�� �K�H�O�S�� �P�D�L�Q�W�D�L�Q�� �V�R�L�O�� �P�R�L�V�W�X�U�H�� �O�H�Y�H�O�V���� �E�H�Q�H�y�F�L�D�O�� �I�R�U�� �V�X�U�U�R�X�Q�G�L�Q�J��
�Y�H�J�H�W�D�W�L�R�Q���� �S�D�U�W�L�F�X�O�D�U�O�\�� �Q�D�W�L�Y�H�� �D�Q�G�� �P�R�L�V�W�X�U�H���G�H�S�H�Q�G�H�Q�W�� �S�O�D�Q�W�� �V�S�H�F�L�H�V���� �%�\�� �y�O�W�H�U�L�Q�J��
�S�R�O�O�X�W�D�Q�W�V�� �D�V���Z�D�W�H�U���S�H�U�F�R�O�D�W�H�V�� �W�K�U�R�X�J�K���W�K�H�� �V�R�L�O���� �L�Q�y�O�W�U�D�W�L�R�Q���V�\�V�W�H�P�V�� �V�X�S�S�R�U�W���K�H�D�O�W�K�L�H�U��
�V�R�L�O���P�L�F�U�R�E�L�D�O���F�R�P�P�X�Q�L�W�L�H�V���D�Q�G���S�U�R�Y�L�G�H���K�D�E�L�W�D�W���F�R�Q�G�L�W�L�R�Q�V���V�X�L�W�D�E�O�H���I�R�U���D���G�L�Y�H�U�V�H���U�D�Q�J�H��
�R�I���z�R�U�D���D�Q�G���I�D�X�Q�D�����F�R�Q�W�U�L�E�X�W�L�Q�J���W�R���O�R�F�D�O���E�L�R�G�L�Y�H�U�V�L�W�\�� 

������ �7�K�H���V�Z�D�O�H�V���D�U�H���W�R���V�X�S�S�R�U�W���S�O�D�Q�W�H�G���E�D�Q�N�V���D�Q�G���E�D�V�H�V���Z�L�O�O���E�H���V�H�H�G�H�G���Z�L�W�K���Q�D�W�L�Y�H���J�U�D�V�V�H�V����
�D�Q�G�� �Z�L�O�G�z�R�Z�H�U�V�� ���(�P�R�U�V�J�D�W�H�� �(�0���� �:�H�W�O�D�Q�G�� �P�H�D�G�R�Z�� �D�Q�G�� �(�P�R�U�V�J�D�W�H�� �(�3���� �3�R�Q�G�� �(�G�J�H����
�S�U�R�Y�L�G�L�Q�J�� �I�R�U�D�J�L�Q�J�� �D�Q�G�� �Q�H�V�W�L�Q�J�� �K�D�E�L�W�D�W�� �I�R�U�� �S�R�O�O�L�Q�D�W�R�U�V���� �V�P�D�O�O�� �P�D�P�P�D�O�V���� �D�Q�G�� �E�L�U�G�V����
�6�Z�D�O�H�V�� �H�Q�K�D�Q�F�H�� �O�D�Q�G�V�F�D�S�H�� �F�R�Q�Q�H�F�W�L�Y�L�W�\���� �O�L�Q�N�L�Q�J�� �K�D�E�L�W�D�W�V�� �D�Q�G�� �I�D�F�L�O�L�W�D�W�H�� �Z�L�O�G�O�L�I�H��
�P�R�Y�H�P�H�Q�W�����7�K�H�L�U���Y�D�U�L�D�E�O�H���P�R�L�V�W�X�U�H���]�R�Q�H�V���V�X�S�S�R�U�W���D���U�D�Q�J�H���R�I���S�O�D�Q�W���V�S�H�F�L�H�V�����L�Q�F�U�H�D�V�L�Q�J��
�V�W�U�X�F�W�X�U�D�O���G�L�Y�H�U�V�L�W�\���D�Q�G���E�L�R�G�L�Y�H�U�V�L�W�\���Y�D�O�X�H�� 
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������ �3�R�U�R�X�V���S�D�Y�H�P�H�Q�W�V���K�H�O�S���U�H�G�X�F�H���W�K�H���X�U�E�D�Q���K�H�D�W���L�V�O�D�Q�G���H�x�H�F�W���D�Q�G���F�U�H�D�W�H�V���P�L�F�U�R�K�D�E�L�W�D�W�V��
�I�R�U���P�R�V�V�H�V�����O�L�F�K�H�Q�V�����L�Q�Y�H�U�W�H�E�U�D�W�H�V�����D�Q�G���P�L�F�U�R�R�U�J�D�Q�L�V�P�V�����%�\���V�X�S�S�R�U�W�L�Q�J���D���P�R�U�H���Q�D�W�X�U�D�O��
�Z�D�W�H�U���F�\�F�O�H���L�Q���E�X�L�O�W���H�Q�Y�L�U�R�Q�P�H�Q�W�V�����S�R�U�R�X�V���S�D�Y�H�P�H�Q�W�V���K�H�O�S���F�U�H�D�W�H���F�R�Q�G�L�W�L�R�Q�V���W�K�D�W���D�U�H��
�P�R�U�H���K�R�V�S�L�W�D�E�O�H���W�R���X�U�E�D�Q���E�L�R�G�L�Y�H�U�V�L�W�\�� 

������ �7�K�H���G�H�W�H�Q�W�L�R�Q���E�D�V�L�Q���K�D�V���E�H�H�Q���G�H�V�L�J�Q�H�G���Z�L�W�K���H�F�R�O�R�J�L�F�D�O���S�U�L�Q�F�L�S�O�H�V���L�Q���P�L�Q�G�����L�Q�F�O�X�G�L�Q�J��
�Y�D�U�L�H�G���S�O�D�Q�W�L�Q�J�����J�U�D�G�L�H�Q�W�V���D�Q�G���D���Z�H�W���F�R�U�H�����,�W���Z�L�O�O���V�X�S�S�R�U�W���D�T�X�D�W�L�F���D�Q�G���P�D�U�J�L�Q�D�O���S�O�D�Q�W�V��
���(�0���� �Z�H�W�O�D�Q�G�� �P�H�D�G�R�Z���� �(�3���� �S�R�Q�G�� �H�G�J�H�� �D�Q�G�� �P�D�U�J�L�Q�D�O�� �Z�H�W�O�D�Q�G�� �S�O�D�Q�W�L�Q�J�� �P�L�[�H�V������
�D�W�W�U�D�F�W�L�Q�J���D�P�S�K�L�E�L�D�Q�V�����G�U�D�J�R�Q�z�L�H�V�����D�Q�G���E�L�U�G�V�����D�Q�G���R�x�H�U���E�U�H�H�G�L�Q�J���D�Q�G���I�H�H�G�L�Q�J���J�U�R�X�Q�G�V��
�I�R�U���D���Z�L�G�H���U�D�Q�J�H���R�I���V�S�H�F�L�H�V���� �,�W�V���z�X�F�W�X�D�W�L�Q�J���Z�D�W�H�U���O�H�Y�H�O�V���Z�L�O�O���F�U�H�D�W�H���G�\�Q�D�P�L�F���Z�H�W�O�D�Q�G��
�O�L�N�H���H�Q�Y�L�U�R�Q�P�H�Q�W�V�����H�Q�K�D�Q�F�L�Q�J���K�D�E�L�W�D�W���G�L�Y�H�U�V�L�W�\ 
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�,�P�S�D�F�W���R�Q���'�H�V�L�J�Q�D�W�H�G���6�L�W�H�V 

������ �$���U�H�Y�L�H�Z���R�I���G�H�V�L�J�Q�D�W�H�G���V�L�W�H�V���Z�L�W�K�L�Q���D���������N�P���U�D�G�L�X�V���R�I���W�K�H���D�S�S�O�L�F�D�W�L�R�Q���V�L�W�H���K�D�V���L�G�H�Q�W�L�y�H�G��
�V�H�Y�H�U�D�O�� �O�R�F�D�W�L�R�Q�V�� �R�I�� �H�F�R�O�R�J�L�F�D�O�� �D�Q�G�� �K�\�G�U�R�O�R�J�L�F�D�O�� �V�H�Q�V�L�W�L�Y�L�W�\���� �L�Q�F�O�X�G�L�Q�J�� �%�L�U�F�K�H�V�� �%�D�U�Q�V��
�0�H�D�G�R�Z�� �6�6�6�,���� �$�O�Y�H�F�R�W�H�� �3�R�R�O�V�� �6�6�6�,���� �D�Q�G�� �W�K�H�� �5�L�Y�H�U�� �0�H�D�V�H�� �6�$�&���� �7�K�H�V�H�� �V�L�W�H�V�� �V�X�S�S�R�U�W��
�K�D�E�L�W�D�W�V���V�X�F�K���D�V���V�S�H�F�L�H�V���U�L�F�K���P�H�D�G�R�Z�V�����I�H�Q�����V�Z�D�P�S�����D�Q�G���R�S�H�Q���Z�D�W�H�U���E�R�G�L�H�V�����P�D�Q�\���R�I��
�Z�K�L�F�K�� �U�H�O�\�� �R�Q�� �O�R�Z���Q�X�W�U�L�H�Q�W���� �K�\�G�U�R�O�R�J�L�F�D�O�O�\�� �V�W�D�E�O�H�� �F�R�Q�G�L�W�L�R�Q�V�� �D�Q�G�� �D�U�H�� �W�K�H�U�H�I�R�U�H��
�S�R�W�H�Q�W�L�D�O�O�\���Y�X�O�Q�H�U�D�E�O�H���W�R���D�O�W�H�U�D�W�L�R�Q�V���L�Q���Z�D�W�H�U���T�X�D�O�L�W�\�����z�R�Z�����R�U���L�Q�y�O�W�U�D�W�L�R�Q���G�\�Q�D�P�L�F�V�� 

������ �+�R�Z�H�Y�H�U�����W�K�H���D�F�F�R�P�S�D�Q�\�L�Q�J���)�O�R�R�G���5�L�V�N���$�V�V�H�V�V�P�H�Q�W�����)�5�$�����F�R�Q�y�U�P�V���W�K�D�W���W�K�H���S�U�R�S�R�V�H�G��
�G�H�Y�H�O�R�S�P�H�Q�W�����L�Q�F�R�U�S�R�U�D�W�L�Q�J���D���U�R�E�X�V�W���6�X�V�W�D�L�Q�D�E�O�H���'�U�D�L�Q�D�J�H���6�\�V�W�H�P�����6�X�'�6�����V�W�U�D�W�H�J�\�����Z�L�O�O��
�Q�R�W�� �U�H�V�X�O�W�� �L�Q�� �V�L�J�Q�L�y�F�D�Q�W�� �K�\�G�U�R�O�R�J�L�F�D�O�� �F�K�D�Q�J�H�V�� �W�R�� �W�K�H�� �Z�L�G�H�U�� �F�D�W�F�K�P�H�Q�W���� �7�K�H�� �V�X�U�I�D�F�H��
�Z�D�W�H�U�� �G�U�D�L�Q�D�J�H�� �G�H�V�L�J�Q�� �L�Q�F�O�X�G�H�V�� �U�D�L�Q�Z�D�W�H�U�� �K�D�U�Y�H�V�W�L�Q�J�� �V�\�V�W�H�P�V���� �L�Q�y�O�W�U�D�W�L�R�Q�� �I�H�D�W�X�U�H�V����
�V�Z�D�O�H�V���� �S�R�U�R�X�V�� �S�D�Y�L�Q�J���� �D�Q�G�� �D�� �G�H�W�H�Q�W�L�R�Q�� �E�D�V�L�Q���� �D�O�O�� �R�I�� �Z�K�L�F�K�� �D�U�H�� �L�Q�W�H�Q�G�H�G�� �W�R�� �P�D�Q�D�J�H��
�U�X�Q�R�x���D�W���V�R�X�U�F�H�����P�L�P�L�F���Q�D�W�X�U�D�O���G�U�D�L�Q�D�J�H�����D�Q�G���F�R�Q�W�U�R�O���G�L�V�F�K�D�U�J�H���U�D�W�H�V�����7�K�H�V�H���P�H�D�V�X�U�H�V��
�Z�L�O�O���K�H�O�S���W�R���P�D�L�Q�W�D�L�Q���H�[�L�V�W�L�Q�J���z�R�Z���U�H�J�L�P�H�V���D�Q�G���P�L�Q�L�P�L�V�H���W�K�H���U�L�V�N���R�I���L�Q�F�U�H�D�V�H�G���Q�X�W�U�L�H�Q�W��
�R�U���V�H�G�L�P�H�Q�W���O�R�D�G�L�Q�J���L�Q�W�R���Q�H�D�U�E�\���Z�D�W�H�U�F�R�X�U�V�H�V���R�U���J�U�R�X�Q�G�Z�D�W�H�U�� 

������ �2�Q�� �W�K�L�V�� �E�D�V�L�V���� �Q�R�� �V�L�J�Q�L�y�F�D�Q�W�� �L�P�S�D�F�W�� �L�V�� �D�Q�W�L�F�L�S�D�W�H�G�� �D�Q�G�� �W�K�H�� �S�U�R�S�R�V�H�G�� �V�X�U�I�D�F�H�� �Z�D�W�H�U��
�V�W�U�D�W�H�J�\�� �V�X�{�F�L�H�Q�W�� �W�R�� �S�U�R�W�H�F�W�� �W�K�H�� �K�\�G�U�R�O�R�J�L�F�D�O�� �D�Q�G�� �H�F�R�O�R�J�L�F�D�O�� �I�X�Q�F�W�L�R�Q�� �R�I�� �Q�H�D�U�E�\��
�G�H�V�L�J�Q�D�W�H�G���V�L�W�H�V�� 

�,�Q�Y�D�V�L�Y�H���6�S�H�F�L�H�V���R�U���3�R�R�U���0�D�Q�D�J�H�P�H�Q�W���5�L�V�N�V 

������ �6�X�'�6�� �I�H�D�W�X�U�H�V�� �F�D�Q�� �X�Q�L�Q�W�H�Q�W�L�R�Q�D�O�O�\�� �S�U�R�Y�L�G�H�� �V�X�L�W�D�E�O�H�� �K�D�E�L�W�D�W�V�� �R�U�� �G�L�V�S�H�U�V�D�O�� �U�R�X�W�H�V�� �I�R�U��
�L�Q�Y�D�V�L�Y�H���Q�R�Q���Q�D�W�L�Y�H���V�S�H�F�L�H�V�����,�1�1�6�������Z�K�L�F�K���F�D�Q���W�K�U�H�D�W�H�Q���Q�D�W�L�Y�H���E�L�R�G�L�Y�H�U�V�L�W�\�����K�L�Q�G�H�U���6�X�'�6��
�I�X�Q�F�W�L�R�Q�D�O�L�W�\�����D�Q�G���L�Q�F�U�H�D�V�H���O�R�Q�J���W�H�U�P���P�D�L�Q�W�H�Q�D�Q�F�H���F�R�V�W�V�� 

������ �7�K�H���N�H�\���R�E�M�H�F�W�L�Y�H�V���R�I���W�K�L�V���P�D�Q�D�J�H�P�H�Q�W���D�S�S�U�R�D�F�K���D�U�H���W�R���S�U�H�Y�H�Q�W���W�K�H���L�Q�W�U�R�G�X�F�W�L�R�Q���D�Q�G��
�V�S�U�H�D�G���R�I���,�1�1�6���Z�L�W�K�L�Q���D�O�O���6�X�'�6���H�O�H�P�H�Q�W�V�����H�Q�V�X�U�H���U�H�J�X�O�D�U���D�Q�G���H�x�H�F�W�L�Y�H���P�R�Q�L�W�R�U�L�Q�J���W�R��
�D�O�O�R�Z�� �H�D�U�O�\�� �G�H�W�H�F�W�L�R�Q�� �R�I�� �D�Q�\�� �L�Q�F�X�U�V�L�R�Q�V���� �D�Q�G�� �U�H�V�S�R�Q�G�� �S�U�R�P�S�W�O�\�� �Z�L�W�K�� �D�S�S�U�R�S�U�L�D�W�H��
�H�U�D�G�L�F�D�W�L�R�Q���R�U���F�R�Q�W�U�R�O���P�H�D�V�X�U�H�V�����7�K�H�V�H���D�F�W�L�R�Q�V���Z�L�O�O���E�H���X�Q�G�H�U�W�D�N�H�Q���L�Q���D�F�F�R�U�G�D�Q�F�H���Z�L�W�K��
�O�H�J�D�O���R�E�O�L�J�D�W�L�R�Q�V���X�Q�G�H�U���W�K�H���:�L�O�G�O�L�I�H���D�Q�G���&�R�X�Q�W�U�\�V�L�G�H���$�F�W���������������D�V���D�P�H�Q�G�H�G���� 

������ �$�� �U�D�Q�J�H�� �R�I�� �S�R�W�H�Q�W�L�D�O�� �S�D�W�K�Z�D�\�V�� �I�R�U�� �W�K�H�� �L�Q�W�U�R�G�X�F�W�L�R�Q�� �R�I�� �L�Q�Y�D�V�L�Y�H�� �V�S�H�F�L�H�V�� �K�D�V�� �E�H�H�Q��
�L�G�H�Q�W�L�y�H�G���� �7�K�H�V�H�� �L�Q�F�O�X�G�H�� �W�K�H�� �P�R�Y�H�P�H�Q�W�� �R�I�� �F�R�Q�W�D�P�L�Q�D�W�H�G�� �V�R�L�O���� �S�O�D�Q�W�� �P�D�W�H�U�L�D�O�� �R�U��
�P�D�F�K�L�Q�H�U�\�� �G�X�U�L�Q�J�� �W�K�H�� �F�R�Q�V�W�U�X�F�W�L�R�Q�� �S�K�D�V�H���� �Z�D�W�H�U�E�R�U�Q�H�� �W�U�D�Q�V�S�R�U�W�� �Y�L�D�� �V�X�U�I�D�F�H�� �U�X�Q�R�x��
�I�U�R�P�� �V�X�U�U�R�X�Q�G�L�Q�J�� �U�R�D�G�V���� �G�R�P�H�V�W�L�F�� �J�D�U�G�H�Q�V�� �D�Q�G�� �Q�D�W�X�U�D�O�� �F�R�O�R�Q�L�V�D�W�L�R�Q�� �I�U�R�P�� �D�G�M�D�F�H�Q�W��
�K�D�E�L�W�D�W�V���Z�K�H�U�H���L�Q�Y�D�V�L�Y�H���V�S�H�F�L�H�V���D�U�H���D�O�U�H�D�G�\���S�U�H�V�H�Q�W�����$�G�G�L�W�L�R�Q�D�O�O�\�����W�K�H���X�V�H���R�I���Q�R�Q���Q�D�W�L�Y�H��
�R�U�Q�D�P�H�Q�W�D�O�� �S�O�D�Q�W�V�� �Z�L�W�K�L�Q�� �6�X�'�6�� �O�D�Q�G�V�F�D�S�L�Q�J�� �V�F�K�H�P�H�V�� �F�D�Q�� �F�U�H�D�W�H�� �I�X�U�W�K�H�U�� �U�L�V�N�� �R�I��
�D�F�F�L�G�H�Q�W�D�O���L�Q�W�U�R�G�X�F�W�L�R�Q�� 

������ �7�R�� �P�L�W�L�J�D�W�H�� �W�K�H�V�H�� �U�L�V�N�V���� �U�R�E�X�V�W�� �S�U�H�Y�H�Q�W�L�R�Q�� �P�H�D�V�X�U�H�V�� �Z�L�O�O�� �E�H�� �L�P�S�O�H�P�H�Q�W�H�G�����$�O�O��
�F�R�Q�W�U�D�F�W�R�U�V�� �D�Q�G�� �P�D�L�Q�W�H�Q�D�Q�F�H�� �R�S�H�U�D�W�L�Y�H�V�� �Z�L�O�O�� �D�G�K�H�U�H�� �W�R�� �V�W�U�L�F�W�� �E�L�R�V�H�F�X�U�L�W�\�� �S�U�R�W�R�F�R�O�V����
�L�Q�F�O�X�G�L�Q�J���W�K�H���F�O�H�D�Q�L�Q�J���R�I���I�R�R�W�Z�H�D�U�����W�R�R�O�V�����D�Q�G���P�D�F�K�L�Q�H�U�\���S�U�L�R�U���W�R���H�Q�W�H�U�L�Q�J���D�Q�G���O�H�D�Y�L�Q�J��
�W�K�H�� �V�L�W�H���� �0�D�W�H�U�L�D�O�V�� �V�X�F�K�� �D�V���V�R�L�O���� �P�X�O�F�K�� �D�Q�G���S�O�D�Q�W�V�� �Z�L�O�O���E�H�� �V�R�X�U�F�H�G���R�Q�O�\�� �I�U�R�P���F�H�U�W�L�y�H�G��
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�V�X�S�S�O�L�H�U�V�� �D�Q�G�� �L�Q�V�S�H�F�W�H�G�� �I�R�U�� �V�L�J�Q�V�� �R�I�� �F�R�Q�W�D�P�L�Q�D�W�L�R�Q���� �7�K�H�� �S�O�D�Q�W�L�Q�J�� �G�H�V�L�J�Q�� �I�R�U�� �6�X�'�6��
�I�H�D�W�X�U�H�V�� �K�D�V�� �E�H�H�Q�� �G�H�V�L�J�Q�H�G�� �W�R�� �X�V�H�� �Q�D�W�L�Y�H�� �D�Q�G�� �O�R�F�D�O�O�\�� �D�S�S�U�R�S�U�L�D�W�H�� �V�S�H�F�L�H�V���� �H�[�S�O�L�F�L�W�O�\��
�H�[�F�O�X�G�L�Q�J���D�Q�\���Q�R�Q���Q�D�W�L�Y�H���V�S�H�F�L�H�V���R�U���S�O�D�Q�W���O�L�V�W�H�G���X�Q�G�H�U���6�F�K�H�G�X�O�H�������R�I���W�K�H���:�L�O�G�O�L�I�H���D�Q�G��
�&�R�X�Q�W�U�\�V�L�G�H���$�F�W�� 

������ �1�R���L�Q�Y�D�V�L�Y�H���V�S�H�F�L�H�V���D�U�H���F�X�U�U�H�Q�W�O�\���S�U�H�V�H�Q�W���Z�L�W�K�L�Q���W�K�H���D�S�S�O�L�F�D�W�L�R�Q���V�L�W�H���� �2�Q�F�H���W�K�H���6�X�'�6��
�I�H�D�W�X�U�H�V���D�U�H���R�S�H�U�D�W�L�R�Q�D�O�����P�R�Q�L�W�R�U�L�Q�J���Z�L�O�O���E�H���X�Q�G�H�U�W�D�N�H�Q���T�X�D�U�W�H�U�O�\���I�R�U���W�K�H���y�U�V�W���W�Z�R���\�H�D�U�V��
�D�Q�G�� �D�Q�Q�X�D�O�O�\�� �W�K�H�U�H�D�I�W�H�U���� �7�K�H�V�H�� �L�Q�V�S�H�F�W�L�R�Q�V�� �Z�L�O�O�� �L�Q�Y�R�O�Y�H�� �W�K�R�U�R�X�J�K�� �F�K�H�F�N�V�� �I�R�U�� �D�Q�\��
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������ �7�K�H���(�0�����P�L�[���L�V���D�O�V�R���D�G�D�S�W�H�G���W�R���V�H�D�V�R�Q�D�O�O�\���Z�D�W�H�U�O�R�J�J�H�G���R�U���Z�H�W���V�R�L�O�V�����V�R���Z�L�O�O���W�K�U�L�Y�H���L�Q��
�W�K�H���S�U�R�S�R�V�H�G���6�X�'�6���I�H�D�W�X�U�H�V�����7�K�H���S�O�D�Q�W�V���K�H�O�S���W�R���V�W�D�E�L�O�L�V�H���V�R�L�O�����L�P�S�U�R�Y�H���Z�D�W�H�U���y�O�W�U�D�W�L�R�Q����
�D�Q�G�� �U�H�G�X�F�H�� �Q�X�W�U�L�H�Q�W�� �U�X�Q�R�x���� �L�Q�G�L�U�H�F�W�O�\�� �L�P�S�U�R�Y�L�Q�J�� �Z�D�W�H�U�� �T�X�D�O�L�W�\�� �D�Q�G�� �G�R�Z�Q�V�W�U�H�D�P��
�K�D�E�L�W�D�W�V�� 

������ �7�K�H���(�3�����3�R�Q�G���(�G�J�H���0�L�[���L�V���V�S�H�F�L�y�F�D�O�O�\���G�H�V�L�J�Q�H�G���I�R�U���V�K�D�O�O�R�Z���S�R�Q�G���P�D�U�J�L�Q�V�����Z�H�W���G�L�W�F�K�H�V����
�D�Q�G�� �H�S�K�H�P�H�U�D�O�� �Z�H�W�O�D�Q�G�� �H�G�J�H�V���� �R�x�H�U�L�Q�J�� �K�L�J�K�� �E�L�R�G�L�Y�H�U�V�L�W�\�� �Y�D�O�X�H�� �W�K�U�R�X�J�K�� �L�W�V�� �F�D�U�H�I�X�O�O�\��
�V�H�O�H�F�W�H�G���Q�D�W�L�Y�H���V�S�H�F�L�H�V���V�X�L�W�H�G���W�R���Z�H�W�����V�H�D�V�R�Q�D�O�O�\���L�Q�X�Q�G�D�W�H�G���V�R�L�O�V�� 

������ �7�K�H�� �P�L�[�� �F�R�P�S�U�L�V�H�V�� �D�� �U�D�Q�J�H�� �R�I�� �V�S�H�F�L�H�V�� �V�X�F�K�� �D�V�� �S�X�U�S�O�H�� �O�R�R�V�H�V�W�U�L�I�H���/�\�W�K�U�X�P�� �V�D�O�L�F�D�U�L�D����
�P�H�D�G�R�Z�V�Z�H�H�W���)�L�O�L�S�H�Q�G�X�O�D�� �X�O�P�D�U�L�D���� �D�Q�G�� �P�D�U�V�K�� �Z�R�X�Q�G�Z�R�U�W���6�W�D�F�K�\�V�� �S�D�O�X�V�W�U�L�V���G�X�H�� �W�R��
�W�K�H�L�U�� �K�L�J�K�� �Y�D�O�X�H�� �W�R�� �E�H�H�V���� �E�X�W�W�H�U�z�L�H�V���� �D�Q�G�� �K�R�Y�H�U�z�L�H�V���� �7�K�L�V�� �P�L�[�� �H�[�W�H�Q�G�V�� �W�K�H�� �z�R�Z�H�U�L�Q�J��
�S�H�U�L�R�G�����V�X�S�S�R�U�W�L�Q�J���S�R�O�O�L�Q�D�W�R�U�V���I�U�R�P���H�D�U�O�\���V�X�P�P�H�U���L�Q�W�R���O�D�W�H���D�X�W�X�P�Q�� 

������ �7�K�H�� �S�R�Q�G�� �H�G�J�H�� �]�R�Q�H�� �S�O�D�Q�W�H�G�� �Z�L�W�K�� �(�3���� �S�U�R�Y�L�G�H�V�� �G�L�Y�H�U�V�H�� �O�H�D�I�� �W�\�S�H�V���� �K�H�L�J�K�W�V���� �D�Q�G��
�P�R�L�V�W�X�U�H�� �O�H�Y�H�O�V���� �H�Q�F�R�X�U�D�J�L�Q�J�� �D�� �Z�L�G�H���D�U�U�D�\�� �R�I�� �D�T�X�D�W�L�F�� �D�Q�G�� �V�H�P�L���D�T�X�D�W�L�F�� �L�Q�Y�H�U�W�H�E�U�D�W�H�V��
�L�Q�F�O�X�G�L�Q�J���G�D�P�V�H�O�z�L�H�V�����Z�D�W�H�U���E�H�H�W�O�H�V�����V�Q�D�L�O�V�����D�Q�G���V�S�L�G�H�U�V�� 
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�������� �3�O�D�Q�W�V�� �L�Q�� �W�K�H�� �(�3���� �P�L�[�� �K�H�O�S�� �y�O�W�H�U�� �V�H�G�L�P�H�Q�W�V�� �D�Q�G�� �Q�X�W�U�L�H�Q�W�V�� �I�U�R�P�� �V�X�U�I�D�F�H�� �Z�D�W�H�U�� �U�X�Q�R�x��
�E�H�I�R�U�H���L�W���H�Q�W�H�U�V���S�R�Q�G�V���R�U���G�L�W�F�K�H�V�����L�P�S�U�R�Y�L�Q�J���Z�D�W�H�U���T�X�D�O�L�W�\���D�Q�G���U�H�G�X�F�L�Q�J���H�X�W�U�R�S�K�L�F�D�W�L�R�Q��
�U�L�V�N�V���� 
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������ �&�2�0�3�/�,�$�1�&�(���:�,�7�+���6�7�$�1�'�$�5�'�6�������	�������$�1�'���3�2�/�,�&�<��
�$�/�,�*�1�0�(�1�7 

�3�R�O�L�F�\���$�O�L�J�Q�P�H�Q�W 

������ �7�K�H���S�U�R�S�R�V�H�G���G�U�D�L�Q�D�J�H���D�Q�G���E�L�R�G�L�Y�H�U�V�L�W�\���I�R�F�X�V�H�G���O�D�Q�G�V�F�D�S�H���V�W�U�D�W�H�J�\���D�O�L�J�Q�V���F�O�R�V�H�O�\���Z�L�W�K��
�O�R�F�D�O���� �U�H�J�L�R�Q�D�O���� �D�Q�G�� �Q�D�W�L�R�Q�D�O�� �S�R�O�L�F�\�� �R�E�M�H�F�W�L�Y�H�V���� �L�Q�F�O�X�G�L�Q�J�� �W�K�H�� �1�R�U�W�K�� �:�D�U�Z�L�F�N�V�K�L�U�H��
�%�R�U�R�X�J�K���&�R�X�Q�F�L�O���/�R�F�D�O���3�O�D�Q�������������������W�K�H���:�D�U�Z�L�F�N�V�K�L�U�H���/�R�F�D�O���1�D�W�X�U�H���5�H�F�R�Y�H�U�\���6�W�U�D�W�H�J�\��
���/�1�5�6�����D�Q�G���W�K�H���+�X�P�E�H�U���5�L�Y�H�U���%�D�V�L�Q���0�D�Q�D�J�H�P�H�Q�W���3�O�D�Q�����5�%�0�3���� 

�1�R�U�W�K���:�D�U�Z�L�F�N�V�K�L�U�H���%�R�U�R�X�J�K���&�R�X�Q�F�L�O���/�R�F�D�O���3�O�D�Q�����$�G�R�S�W�H�G������������ 

������ �7�K�H���/�R�F�D�O���3�O�D�Q���L�Q�F�O�X�G�H�V���V�H�Y�H�U�D�O���S�R�O�L�F�L�H�V���U�H�O�H�Y�D�Q�W���W�R���W�K�L�V���G�H�Y�H�O�R�S�P�H�Q�W�����S�D�U�W�L�F�X�O�D�U�O�\�� 

�x �3�R�O�L�F�\�� �/�3������ ���1�D�W�X�U�H�� �&�R�Q�V�H�U�Y�D�W�L�R�Q������ �Z�K�L�F�K�� �V�H�H�N�V�� �W�R�� �S�U�R�W�H�F�W�� �D�Q�G�� �H�Q�K�D�Q�F�H��
�E�L�R�G�L�Y�H�U�V�L�W�\�����H�Q�V�X�U�H���Q�R���Q�H�W���O�R�V�V���R�I���K�D�E�L�W�D�W�V�����D�Q�G���G�H�O�L�Y�H�U���P�H�D�V�X�U�D�E�O�H���%�L�R�G�L�Y�H�U�V�L�W�\��
�1�H�W���*�D�L�Q�����%�1�*���� 

�x �3�R�O�L�F�\�� �/�3������ ���*�U�H�H�Q�� �,�Q�I�U�D�V�W�U�X�F�W�X�U�H������ �Z�K�L�F�K�� �H�Q�F�R�X�U�D�J�H�V�� �W�K�H�� �X�V�H�� �R�I�� �J�U�H�H�Q��
�L�Q�I�U�D�V�W�U�X�F�W�X�U�H�����L�Q�F�O�X�G�L�Q�J���6�X�'�6�����W�R���G�H�O�L�Y�H�U���P�X�O�W�L�I�X�Q�F�W�L�R�Q�D�O���E�H�Q�H�y�W�V���V�X�F�K���D�V���Z�D�W�H�U��
�T�X�D�O�L�W�\���L�P�S�U�R�Y�H�P�H�Q�W�����H�F�R�O�R�J�L�F�D�O���F�R�Q�Q�H�F�W�L�Y�L�W�\�����D�Q�G���U�H�F�U�H�D�W�L�R�Q�D�O���Y�D�O�X�H�� 

�x �3�R�O�L�F�\���/�3���������/�D�Q�G�V�F�D�S�H�������Z�K�L�F�K���V�X�S�S�R�U�W�V���W�K�H���X�V�H���R�I���O�D�Q�G�V�F�D�S�H���G�H�V�L�J�Q���W�R���S�U�R�W�H�F�W��
�F�K�D�U�D�F�W�H�U���D�Q�G���V�X�S�S�R�U�W���Z�L�O�G�O�L�I�H�� 

������ �7�K�H���G�H�Y�H�O�R�S�P�H�Q�W�R�V���X�V�H���R�I���Q�D�W�L�Y�H���Z�H�W�O�D�Q�G���D�Q�G���S�R�Q�G���H�G�J�H���V�H�H�G���P�L�[�H�V�����(�0�����D�Q�G���(�3��������
�D�O�R�Q�J�V�L�G�H�� �D�Q�� �L�Q�W�H�J�U�D�W�H�G�� �6�X�'�6�� �V�\�V�W�H�P���� �G�L�U�H�F�W�O�\�� �F�R�Q�W�U�L�E�X�W�H�V�� �W�R�� �W�K�H�V�H�� �S�R�O�L�F�\�� �D�L�P�V�� �E�\��
�F�U�H�D�W�L�Q�J�� �V�S�H�F�L�H�V���U�L�F�K�� �J�U�D�V�V�O�D�Q�G�� �K�D�E�L�W�D�W�V�� �D�Q�G�� �K�\�G�U�R�O�R�J�L�F�D�O�O�\�� �I�X�Q�F�W�L�R�Q�D�O�� �J�U�H�H�Q��
�L�Q�I�U�D�V�W�U�X�F�W�X�U�H�� 

�/�R�F�D�O���1�D�W�X�U�H���5�H�F�R�Y�H�U�\���6�W�U�D�W�H�J�\�����:�D�U�Z�L�F�N�V�K�L�U�H�����&�R�Y�H�Q�W�U�\���	���6�R�O�L�K�X�O�O���/�1�5�6�� 

������ �7�K�H���S�U�R�S�R�V�D�O�V���D�O�L�J�Q���Z�L�W�K���H�P�H�U�J�L�Q�J���S�U�L�R�U�L�W�L�H�V���Z�L�W�K�L�Q���W�K�H���/�R�F�D�O���1�D�W�X�U�H���5�H�F�R�Y�H�U�\���6�W�U�D�W�H�J�\����
�L�Q�F�O�X�G�L�Q�J�� 

�x �7�K�H���F�U�H�D�W�L�R�Q���R�I���Z�H�W�O�D�Q�G���D�Q�G���J�U�D�V�V�O�D�Q�G���K�D�E�L�W�D�W�V�� 

�x �(�Q�K�D�Q�F�L�Q�J�� �I�X�Q�F�W�L�R�Q�D�O�� �F�R�Q�Q�H�F�W�L�Y�L�W�\�� �E�H�W�Z�H�H�Q�� �H�F�R�O�R�J�L�F�D�O�� �Q�H�W�Z�R�U�N�V�� �E�\�� �F�U�H�D�W�L�Q�J��
�Z�L�O�G�O�L�I�H���I�U�L�H�Q�G�O�\���6�X�'�6���I�H�D�W�X�U�H�V���D�Q�G���J�U�H�H�Q���F�R�U�U�L�G�R�U�V�����J�U�D�V�V�O�D�Q�G�� 

�x �5�H�F�U�H�D�W�L�R�Q�D�O���S�U�H�V�V�X�U�H���P�D�Q�D�J�H�P�H�Q�W�����D�V���D�F�K�L�H�Y�H�G���E�\���I�H�Q�F�L�Q�J���R�x���E�L�R�G�L�Y�H�U�V�L�W�\���U�L�F�K��
�D�U�H�D�V���Q�H�D�U���G�H�Y�H�O�R�S�P�H�Q�W�� 

�+�X�P�E�H�U���5�L�Y�H�U���%�D�V�L�Q���0�D�Q�D�J�H�P�H�Q�W���3�O�D�Q�����5�%�0�3�� 

������ �7�K�H���G�H�Y�H�O�R�S�P�H�Q�W���I�D�O�O�V���X�Q�G�H�U���W�K�H���+�X�P�E�H�U���5�L�Y�H�U�����D�Q�G���W�K�H���S�U�R�S�R�V�D�O�V���D�O�L�J�Q���Z�L�W�K���W�K�H���5�%�0�3��
�R�E�M�H�F�W�L�Y�H�V�����S�D�U�W�L�F�X�O�D�U�O�\�� 

�x �,�P�S�U�R�Y�L�Q�J���Z�D�W�H�U���T�X�D�O�L�W�\���E�\���P�D�Q�D�J�L�Q�J���X�U�E�D�Q���U�X�Q�R�x�� 

�x �8�V�L�Q�J���J�U�H�H�Q���L�Q�I�U�D�V�W�U�X�F�W�X�U�H���W�R���U�H�G�X�F�H���G�L�x�X�V�H���S�R�O�O�X�W�L�R�Q�� 
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�x �0�L�P�L�F�N�L�Q�J���Q�D�W�X�U�D�O���K�\�G�U�R�O�R�J�L�F�D�O���S�U�R�F�H�V�V�H�V���W�K�U�R�X�J�K���6�X�'�6�� 

������ �7�K�H���S�U�R�S�R�V�H�G���6�X�'�6���V�F�K�H�P�H���D�F�K�L�H�Y�H�V���W�K�H�V�H���J�R�D�O�V���E�\���L�Q�W�H�J�U�D�W�L�Q�J���L�Q�y�O�W�U�D�W�L�R�Q�����U�D�L�Q�Z�D�W�H�U��
�K�D�U�Y�H�V�W�L�Q�J�����D�Q�G���Y�H�J�H�W�D�W�H�G���W�U�H�D�W�P�H�Q�W���V�\�V�W�H�P�V���W�K�D�W���y�O�W�H�U�����V�O�R�Z�����D�Q�G���U�H�W�D�L�Q���Z�D�W�H�U���E�H�I�R�U�H��
�G�L�V�F�K�D�U�J�H�� 

�6�W�D�Q�G�D�U�G���������$�P�H�Q�L�W�\���&�R�P�S�O�L�D�Q�F�H 

������ �6�W�D�Q�G�D�U�G�������U�H�T�X�L�U�H�V���6�X�'�6���W�R���E�H���G�H�V�L�J�Q�H�G���L�Q���D���Z�D�\���W�K�D�W���G�H�O�L�Y�H�U�V���Z�L�G�H�U���D�P�H�Q�L�W�\���E�H�Q�H�y�W�V��
�I�R�U���O�R�F�D�O���F�R�P�P�X�Q�L�W�L�H�V�����L�Q�F�O�X�G�L�Q�J���R�S�S�R�U�W�X�Q�L�W�L�H�V���I�R�U���Y�L�V�X�D�O���H�Q�K�D�Q�F�H�P�H�Q�W�����F�R�Q�Q�H�F�W�L�R�Q���W�R��
�Q�D�W�X�U�H���� �D�Q�G�� �Z�H�O�O���G�H�V�L�J�Q�H�G�� �R�S�H�Q�� �V�S�D�F�H���� �$�O�W�K�R�X�J�K�� �S�D�U�W�V�� �R�I�� �W�K�H�� �6�X�'�6�� �D�Q�G�� �Z�L�O�G�z�R�Z�H�U��
�J�U�D�V�V�O�D�Q�G�� �D�U�H�D�� �D�U�H�� �W�R�� �E�H�� �I�H�Q�F�H�G�� �R�x�� �W�R�� �S�U�R�W�H�F�W�� �V�H�Q�V�L�W�L�Y�H�� �K�D�E�L�W�D�W�V�� �I�U�R�P�� �U�H�F�U�H�D�W�L�R�Q�D�O��
�S�U�H�V�V�X�U�H�����W�K�H���R�Y�H�U�D�O�O���G�U�D�L�Q�D�J�H���D�Q�G���O�D�Q�G�V�F�D�S�H���V�W�U�D�W�H�J�\���F�R�Q�W�U�L�E�X�W�H�V���W�R���D�P�H�Q�L�W�\���L�Q���V�H�Y�H�U�D�O��
�N�H�\���Z�D�\�V�� 

�x �7�K�H���X�V�H���R�I���G�L�Y�H�U�V�H���Z�L�O�G�z�R�Z�H�U���V�H�H�G���P�L�[�H�V�P�(�P�R�U�V�J�D�W�H���(�0�����:�H�W�O�D�Q�G���0�H�D�G�R�Z��
�D�Q�G���(�3�����3�R�Q�G���(�G�J�H���Z�L�W�K�L�Q���V�Z�D�O�H�V���D�Q�G���W�K�H���G�H�W�H�Q�W�L�R�Q���E�D�V�L�Q���H�Q�V�X�U�H�V���W�K�D�W���6�X�'�6��
�I�H�D�W�X�U�H�V���F�R�Q�W�U�L�E�X�W�H���D�H�V�W�K�H�W�L�F�D�O�O�\���W�R���W�K�H���O�D�Q�G�V�F�D�S�H�� 
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