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1. Introduction 
  

1.1 Project Background 
 

Barnsley Marshall Ltd was appointed by FI Real Estate Management to provide a 
Flood Consequences Assessment for the proposed green eco-heritage park and 
single employment unit with integral offices (for HIAB), new vehicular access, car 
and HGV parking, servicing and storage, landscaping, heritage and ecology 
mitigation and ancillary development on 5.86Ha of land off The Oaks Road, 
Wrexham Industrial Estate, Wrexham, postcode LL13 9PW. 
 
The report provides an assessment of flood risk from various sources on the 
proposed development based on Government and local authority guidance with 
regard to flood risk assessments. 
 
The report is based on currently available information and preliminary discussions. 
 
Proposals contained or forming part of this report represent the design intent and 
may be subject to alteration or adjustment in completing the detailed design for this 
project. Where such adjustments are undertaken as part of the detailed design and 
are deemed a material deviation from the intent contained in this document, prior 
approval shall be obtained from the relevant authority in advance of commencing 
such works. 
 
Where the proposed works to which this report refers are undertaken more than 
twelve months following the issue of this report, Barnsley Marshall shall reserve the 
right to re-validate the findings and conclusions by undertaking appropriate further 
investigations at no cost to Barnsley Marshall. 

 

1.2 Scope of Flood Risk Assessment 
 

The assessment is to be undertaken in accordance with the standing advice and 
requirements of the Planning Policy Wales – Technical Advice Note - 15 (TAN 15) 
Development and Flood Risk as outlined in the Communities and Local Government 
Planning Policy Guidance to the Planning Policy Wales and Sustainable Drainage 
(SuDS) Statutory Guidance - Wales. 
 
The development site is off The Oaks Road in Wrexham Industrial Estate, and 
approximately 5.86Ha. Following scrutiny of the Natural Resources Wales Flood 
Maps it has been identified that the existing site lies within an area classified as 
Flood Zone A in accordance with TAN15 (Flood Zone 1 in accordance with 
Environment Agency Flood Maps) indicating that the risk of flooding from rivers and 
sea is low, with an Annual Exceedance Probability of flooding of less than 0.1%, 
refer to Figure 1. The areas around Redwither Brook are shown to be in Zone B 
and Zone C2 demonstrating a risk of flood. However, the proposed building is 
located approximately 100m to the North of Redwither Brook with 10m of 
maintenance easement where no infrastructures allowed, provided along the brook. 
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A Flood Consequences Assessment Report (equivalent to a Flood Risk Assessment 
Report) is therefore not required as a deliverable for planning submission. 
 

 
 

Figure 1: Development Advice Map with Flood Zones  

(Source: Natural Resources Wales Flood Maps, Accessed on 2024-04-24, 0900hrs) 

 

The assessment has: 

➢ Investigated all potential risks of current or future flooding to the site 

➢ Considered the impact the development may have elsewhere with regards 

to flooding risk 

➢ Considered design proposals to mitigate any potential risk of flooding 

determined to be present 

➢ Determine any constraints to be imposed on the development layout or 

drainage systems   
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2. Existing Site Details 
 

2.1 Location and Description 
 

The proposed development is located off The Oaks Road, Wrexham Industrial 
Estate, Wrexham, postcode LL13 9PW. The site is approximately 6.0km east of 
Wrexham city centre and is located in the South East area of Wrexham Industrial 
Estate. The site is bounded by Redwither Brook along the south western side of the 
site, which then flows in a south-easterly direction to join River Clywedog which is 
approximately 0.5km from the site.  The site is surrounded by industrial units to the 
North Western and North Eastern sides and with the greenfield land to the East. It 
is bounded by Oak Road to the North, as shown in Figure 2. 

 

For a site location plan refer to Appendix A. 

 

Figure 2: Development Site shown with red border 

(Source: Google Maps, Accessed on 2024-04-22, 1000hrs) 
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2.2 Topography 
 

The site slopes down to the southwest from the northeast corner with levels 

approximately 30.100mAOD to the northeast corner and 25.200mAOD to the 

southwest corner, refer to Appendix B for site topography.  

The Ordnance Survey extract from Bing Maps below illustrates that the site slopes 

from the northeast to the southwest over a distance of approximately 200 meters 

towards Redwither Brook, with an average gradient of 1 in 40 (see Figure 3). 

 

 

Figure 3: Extract from Ordnance Survey showing formation of existing ground 

(Source: Bing Maps, Accessed on 2024-04-23, 1200hrs) 

 

2.3 Existing Watercourses 
 

The site is bounded by existing conveyance ditch/watercourse – Redwither Brook 

along the south western side of the site, which then flows in a south-easterly 

direction to join River Clywedog which is approximately 0.5km from the site. (refer 

to Figure 4).  
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Figure 4: Rivers and Ponds within Site Extents 

(Source: Google Maps, Accessed on 2024-04-22 1030hrs) 

 

2.4 Existing Public Drainage 
 

There is an existing Welsh Water Combined Water Sewer running from South West 

to North of the site along the Western border. 

Refer to Appendix D for Site Constraints Drawing. 

 

2.5 Existing Private Drainage 
 

There is no existing private drainage on site. A detailed CCTV & Drainage Survey 

shall be commissioned to determine whether sewers are on site, and propose 

remedial works if required to ensure continuity of the sewers during and after 

construction. 

 

2.6 Site Geology 
 

No Ground Investigation Survey had been carried out at the time this report was 
compiled. A search on British Geological Survey online showed that there is only 
one borehole within the site boundary and is listed in Table 1, with their grid 
references and the ID number used within Appendix C. The borehole location is 
shown in Figure 5. 
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Table 1: Borehole within the site and relevant information 
 

ID Eastings Northings ID within 
Appendix C 

SJ34NE25 338600 349430 S1 

 

A copy of the borehole results is contained in Appendix C. 

  
The soil profile from the borehole indicate that the soil is predominantly clay for 

depths of 18m from the surface and would not support drainage via infiltration. 

However, due to the dated nature of the boreholes, BRE Digest 365 Soakaway 

Tests shall be conducted at a number of locations across the site, and if infiltration 

is found to be possible, the proposed Pond and swales shall be designed as 

infiltration features, and the controlled outflows to the existing ditch shall be reduced, 

or if infiltration is good enough, there shall be no outfall from the pond to the existing 

ditch.  

However, a BRE 365 Soakaway Test carried out at Site 1 – Bridgeway Centre 

located approximately 500m to the East of The Oaks site demonstrated that the soil 

infiltration at the site is very low and test has been abandoned due to very low 

infiltration & ground water ingress into the test pit. A copy of soakaway test result is 

contained in Appendix C with the ID S2.  

Hence, The Oaks site is likely to have the same ground formation which would not 

support drainage via infiltration. 

 

Figure 5: Historic Borehole Locations 

(Source: British Geological Survey, Accessed on 2024-04-22, 1130hrs) 
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3. Policy and Guidance 
 

3.1 Planning Policy Wales (PWW), Welsh Assembly 

Government (WAG), March 2002 
 

Land use planning policies of the Welsh Assembly Government are set out in 
Planning Policy Wales (PPW). The main purpose of PPW is to reconcile the needs 
of development and conservation, securing economy, efficiency, and amenity in the 
use of land, protecting natural resources and the historic environment, thereby 
contributing to sustainable development. 

In relation to flood risk, PPW aims to minimise the risks posed by, or to, development 
on, or adjacent to land liable to flooding. PPW recognises that the impacts of future 
climate change effects should be considered when planning development in flood 
prone coastal areas and floodplains. The likely impact to frequency and severity of 
floods expected during the lifetime of development must be addressed. More 
detailed guidance relating to development and flood risk is provided in Technical 
Advice Note 15:  Development and Flood Risk (TAN15). 

 

3.2 Flood Zone Classification 
 

TAN 15 Figure 1 describes the composition and use of flood zones to control and 

manage development. The figure enables identification of the amount of effort 

required to conduct flood risk assessment based on the flood zone in which the 

development falls. Table 2 is a copy of TAN 15 Figure 1. 

The 5.86Ha development site is off The Oaks Road, Wrexham Industrial Estate, in 
Wrexham with industrial units to the North Western and North Eastern sides and 
greenfield land to the East and South. Following scrutiny of the Natural Resources 
Wales Flood Maps it has been identified that the existing site lies within an area 
classified as Flood Zone A or B in accordance with TAN15 (Flood Zone 1 in 
accordance with Environment Agency Flood Maps) indicating that the risk of 
flooding from rivers and sea is low, with an Annual Exceedance Probability of 
flooding of less than 0.1%. The areas around Redwither Brook are shown to be in 
Zone B and Zone C2 demonstrating a risk of flood. However, the proposed building 
is located approximately 100m to the North of Redwither Brook with 10m of 
maintenance easement where no infrastructures allowed, provided along the brook. 
 
Therefore, in accordance with TAN15, a Flood Consequences Assessment (Flood 

Risk Assessment) is not mandatory for this proposed development, but has been 

carried out as part of due diligence.
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Table 2: Flood Zone Classification 

Description of Zone  Use within the precautionary 
framework 
 

Considered to be at little or no risk of 
fluvial or tidal/coastal flooding. 

A Used to indicate that justification test 
is not applicable and no need to 
consider flood risk further. 

Areas known to have been flooded in 
the past evidenced by sedimentary 
deposits. 

B Used as part of a precautionary 
approach to indicate where site levels 
should be checked against the 
extreme (0.1%) flood level.  If site 
levels are greater than the flood levels 
used to define adjacent extreme flood 
outline there is no need to consider 
flood risk further. 

Based on Environment Agency extreme 
flood outline, equal to or greater than 
0.1% (river, tidal or coastal). 

C Used to indicate that flooding issues 
should be considered as an integral 
part of decision making by the 
application of the justification test 
including assessment of 
consequences. 

Areas of the floodplain which are 
developed and served by significant 
infrastructure, including flood defences. 

C1 Used to indicate that development can 
take place subject to application of 
justification test, including 
acceptability of consequences. 

Areas of the floodplain without 
significant flood defence infrastructure. 

C2 Used to indicate that only less 
vulnerable development should be 
considered subject to application of 
justification test, including 
acceptability of consequences.  
Emergency services and highly 
vulnerable development should not be 
considered. 

(Source: TAN 15 Figure 1) 

 

3.3 Technical Advice Note 15:  Development and Flood Risk 
(TAN15), Welsh Assembly Government (WAG), July 2004 

 

 The guidance in TAN 15 aims to direct new development away from areas of high 
flood risk. Where development in these areas can be justified, the guidance states 
that the risk of and consequences of flooding should be managed to an acceptable 
level. 

TAN 15 guidance requires the assessment of consequence based on the 
consideration of whether flooding would be acceptable for the particular type of 
development under consideration. The justification test, as outlined in Section 6 of 
TAN 15, indicates that development can be justified if it can be demonstrated that: 

• Its location in Zone C is necessary to assist, or be part of, a local authority 
regeneration initiative or a local authority strategy required to sustain an 
existing settlement, or, 
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• Its location in Zone C is necessary to contribute to key employment 
objectives supported by local authority and other key partners, to sustain an 
existing settlement or region; and, 

• It concurs with the aims of PPW and meets the definition of previously 
developed land; and 

• The potential consequences of a flooding event for the particular type of 
development have been considered and in terms of the criteria contained in 
Section 5 and 7 and Appendix 1 (TAN15) found to be acceptable. 

TAN 15 states that any new development on the floodplain will generally result in 
additional flood risk. The guidance indicates that the main criteria for determining 
whether such a development is acceptable will depend on whether additional flood 
risk can be effectively managed. The guidance states that the objectives of the Flood 
Consequence Assessment are to develop a full appraisal of: 

• The consequences of flooding on development; 

• The consequences (i.e. overall impacts) of the development on flood risk 
elsewhere within the catchment for a range of potential flooding scenarios 
up to that flood having a probability of 0.1% and, 

• The assessment can be used to establish whether appropriate mitigation 
measures can be incorporated within the design of the development to 
ensure that the development minimises risk to life, damage to property and 
disruption to people living and working on the site or elsewhere in the 
floodplain. 

 

 

3.4 Flood Risk Vulnerability Classification 
 

In accordance with TAN 15, particular flooding consequences may not be 

acceptable for particular types of development. For example, allowing residential 

development in areas which are subject to high risks of flooding can result in a 

traumatic impact on people’s lives. The precautionary framework identifies the 

vulnerability of different land uses to flooding, and for this purpose, development 

has been subdivided into three categories in Figure 2. Table 3 is a copy of TAN 15 

Figure 2. 
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Table 3: Flood Vulnerability Classification 

Development Category Types 
 

Emergency Services Hospitals, ambulance stations, fire 
stations, police stations, coastguard 
stations, command centres, emergency 
depots and buildings used to provide 
emergency shelter in time of flood. 
 

Highly vulnerable development All residential premises (including hotels 
and caravan parks), public buildings (e.g. 
schools, libraries, leisure centres), 
especially vulnerable industrial 
development (e.g. power stations, 
chemical plants, incinerators), and waste 
disposal sites. 
 

Less vulnerable development General industrial, employment, 
commercial and retail development, 
transport and utilities infrastructure, car 
parks, mineral extraction sites and 
associated processing facilities, excluding 
waste disposal sites. 
 

 

(Source: TAN 15 Figure 2) 

 

3.5 Justifying the Development Location 
 

In accordance with TAN 15, new developments should be directed away from Zone 

C and towards suitable land in Zone A, then towards Zone B. Table 4 outlines the 

planning requirements for developments within each zone. Specifically, Table 4 

details that Zone A and Zone B developments do not requirement a Flood 

Consequence Assessment. 

 

 

 

 

 

 

 

 



The Oaks Site 
Wrexham Industrial Estate, Wrexham, LL13 9PW 
Flood Consequence Assessment Report 

 
 

© Barnsley Marshall Limited 2025                                                                                     15 
 

Table 4: Development Acceptability Criteria 
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(Source: TAN15 – Development and Flood Risk, accessed 2022/07/26 at 1720 hrs) 
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4. Development and Flood Risk 
 

4.1 Proposed Development Vulnerability Classification 
 

The 5.86Ha development site is off The Oaks Road, Wrexham Industrial Estate, 
Wrexham with industrial units to the North Western and North Eastern sides and 
greenfield land to the East and South.  Following scrutiny of the Natural Resources 
Wales Flood Maps it has been identified that the existing site lies within an area 
classified as Flood Zone A or B in accordance with TAN15 (Flood Zone 1 in 
accordance with Environment Agency Flood Maps) indicating that the risk of 
flooding from rivers and sea is low, with an Annual Exceedance Probability of 
flooding of less than 0.1%. The areas around Redwither Brook are shown to be in 
Zone B and Zone C2 demonstrating a risk of flood. However, the proposed building 
is located approximately 100m to the North of Redwither Brook with 10m of 
maintenance easement where no infrastructures allowed, provided along the brook. 
The site is however  
 
In accordance with TAN 15 Figure 2 (Table 3 in this report), The Oaks, Wrexham is 
a Less Vulnerable Development. 
 
In accordance with TAN 15 Chapter 9: Summary of Policy Requirements (refer to 
section 3.5), a Less Vulnerable Development in Flood Zone A is acceptable with 
no constraints relating to river or coastal flooding, other than to avoid increasing 
risk elsewhere, and the Justification Test is not applicable. 
 
The following sections investigate the probability of flooding from various sources 
as a precautionary measure. 
 

 

4.2 Flood Risk from Rivers and the Sea 
 

The Natural Resources Wales Long Term Flood Map provides basic flood mapping 
data as a general guide to whether a site is at risk of flooding from various sources 
including rivers and seas for Flood Zoning classification. 
 
This mapping indicates that the site is wholly located within an area with an 
undefended risk of flooding from rivers and the sea of less than 0.1% (or the 1 in 
1000-year event), classified as Flood Zone 1 (Zone A in accordance to TAN 15). 
The development site is therefore at Very Low Risk of flooding from rivers and the 
sea. 
 

 

Figure 6 shows the extents of the risk of river flooding from the River Clywedog. 
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Figure 6: Flood Risk from River Clywedog – Flood Extents 

(Source: https://datamap.gov.wales/maps/new?layer=inspire-

nrw:FloodRiskAssessmentWales#/, Accessed on 2024-04-24, 1430hrs) 

 
 

4.3 Historic Flooding 
 

There is no evidence or data to report any historic flooding within the site bounds. 

The site is bounded by existing Redwither Brook along the South Western side of 

the site, which then flows in a South-Easterly direction to River Clywedog 

approximately 0.5km from the site. The site is generally flat between North West to 

South East but falls approximately 5.0m from North East to South West over a 

distance of 200m towards Redwither Brook, giving an average gradient of 1 in 40. 

 

4.4 Flood Defences 
 

There are no formal flood defences recorded on the Natural Resources Wales Flood 

Map in the immediate vicinity of the site.  The site is also not indicated as being used 

for flood storage, therefore, the flood risk to the development from failed or breached 

flood defences is considered to be Low Risk. 

 

4.5 Flooding induced by Climate Change 
 

The nearest Flood Zone C (Flood Zone 2 in accordance with Natural Resources 

Wales Long Term Flood Map) is approximately 50m to the south of the site and is 

associated with the maximum flood extents of Redwither Brook. The ground levels 

at the flood extents caused by Redwither Brook (23.000mAOD) are approximately 

3.5m lower than southwest most tip of the site which has an existing level of 

https://datamap.gov.wales/maps/new?layer=inspire-nrw:FloodRiskAssessmentWales#/
https://datamap.gov.wales/maps/new?layer=inspire-nrw:FloodRiskAssessmentWales#/
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26.5mAOD. The 3.5m level buffer should provide significant flood resilience of the 

site against flooding effects due to climate change. Flood risk to the development 

due to climate change effects is therefore considered to be Low Risk. 

 

4.6 Flooding from Groundwater 
 

There is only one historical borehole within the site on British Geological Survey 

maps. Both boreholes indicate a no groundwater to a depth of 18mbgl. The soil 

stratum shows clays down to a depth of 18mbgl without any detail on the underlying 

soil, refer to section 2.6 of this report. This soil stratum, together with the existing 

ground slope towards the South West, implies that any groundwater will be 

prevented from rising to the surface by the clay layer and forced to flow below 

ground towards the existing Redwither Brook and onwards to the river Clywedog. It 

is therefore unlikely that any seasonal rise in water table would result in surface 

flooding of the site, therefore the flood risk due to groundwater is Low. 

 

4.7 Flooding from Adopted Sewers 
 

There is a recorded adopted Welsh Water Combined Sewer running from the North 

to South across the western boundary of the site. A Developer Enquiry has already 

been made to Welsh Water to acquire further information about the sewer line. 

However, given the fact that the sewer flows from North to South following the 

existing ground slope, flood risk due to the adopted sewer can be considered Low.  

 

4.8 Flooding from Private Drainage 
 

There is no existing private drainage on site. A detailed CCTV & Drainage Survey 

shall be commissioned to determine whether sewers are on site, and propose 

remedial works if required to ensure continuity of the sewers during and after 

construction. 

 

4.9 Flooding from Surface Water and Small Watercourses 
 

The Natural Resources Wales Flood Map was consulted to check the risk of site 

flooding from surface water and small watercourses; an extract from the map is 

presented in Figure 7. The figure indicates that after severe or prolonged storms 

especially during the wet season, runoff turns to accumulate within the conveyance 

ditches that run along the western, northern and eastern edges of the site, with the 

ditches running full for short periods, while the site may experience small amounts 

of flooding around the existing pools of surface water. Nevertheless, all finished floor 
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levels shall be at least 150mm above surrounding ground levels. Flood risk to 

the development due to surface water is therefore considered to be Low Risk. 

 

 

Figure 7: Flood Risk from Surface Water – Flood Extents 

(Source: https://datamap.gov.wales/maps/new?layer=inspire-

nrw:FloodRiskAssessmentWales#/,  Accessed on 2024-04-24, 1430hrs) 

4.10 Flooding from Reservoirs, Canals and Artificial Sources 
 

The Natural Resources Wales Long Term Flood Map was consulted to check the 
risk of site flooding from reservoirs and it was found to be safe from such flooding 
effects since the nearest reservoir, Marchweil Reservoir is located almost 5km to 
south west of The Oaks Site. The development site is therefore at Very Low Risk 
of flooding from reservoirs and canals.  
 

 

4.11 Overall Flood Risk 
 

In accordance with TAN 15 Chapter 9: Summary of Policy Requirements, a Less 
Vulnerable Development in Flood Zone A is acceptable with ‘no constraints relating 
to river or coastal flooding, other than to avoid increasing risk elsewhere’, and the 
Justification Test is not applicable. 
 
The site is therefore suitable for the type of development proposed.  
 

 

https://datamap.gov.wales/maps/new?layer=inspire-nrw:FloodRiskAssessmentWales#/
https://datamap.gov.wales/maps/new?layer=inspire-nrw:FloodRiskAssessmentWales#/
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5. Drainage Strategy 
 

 

5.1 Recommended Surface Water Drainage Strategy 
 

The proposed development has a plan area of 5.86Ha, with approximately 3.65Ha 
being impermeable, and 2.15Ha being reserved for an ecological zone. The IH124 
method was used to estimate the greenfield runoff rates from the site since the site 
is less than 200Ha. Because the site is also less than 50ha, the ICP SUDS tool in 
Micro-drainage Source Control module was used to calculate the greenfield runoff 
rates. The tool uses the IH124 approach to calculate the greenfield runoff for 50ha, 
then linearly interpolate to get the flows for smaller catchments. The 1-year, 30-year, 
and 100-year Greenfield runoff rates were found to be 15.6 l/s, 36.7 l/s, and 48.2 l/s 
respectively, refer to Appendix E. 
 
Qbar is 18.7 l/s for both rural and urban. 
 
It is recommended that, to prevent increased flows post-development and offer an 
improvement to existing downstream flash flooding, runoff from the development 
shall be controlled to 15.0 l/s maximum for all storm events up to and including the 
100-year + 40% CC storm event. It is to be noted that, the runoff rate is limited to 
15.0 l/s which is less than calculated 1-year Greenfield Runoff Rate of the site.  
 
Details of proposed SuDS-based drainage layout for the development are given in 
TOS-BML-XX-XX-RP-C-0502 Drainage Strategy Report. 
 
 

5.2 Exceedance Flows 
 

Exceedance flows are those flows generated by flooding of part or all of the drainage 
scheme due to storm events in excess of the design storm event [100-year + 40% 
CC storm event].  
 
Exceedance flood water will find its way to existing ditch running along South 
Western to South Eastern edges of the site. 
 
Refer to Appendix F for Flood Flow Analysis Plan Layout. 
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Appendix A 
Site Location Plan 
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30.891m

31.282m

22.631m

21.570m

22.800m

24.682m

24.709m

25.220m

25.464m

25.314m

26.426m

27.098m

27.323m

27.355m

27.421m

27.575m

28.139m

27.916m

27.995m

28.366m

28.805m

28.552m

28.607m

28.505m

29.240m

29.489m

29.742m

29.749m

30.097m

30.409m

29.608m

30.718m

31.099m

31.313m

31.501m

31.228m

31.575m

21.346m

21.305m

21.920m

24.660m

24.863m

25.490m

25.333m

25.360m

25.510m

26.098m

26.945m

27.273m

27.459m

28.074m

27.992m

28.408m

28.290m

28.328m

28.708m

28.901m

29.079m

28.682m

29.280m

29.506m

29.880m

30.118m

30.269m

30.573m

29.849m

30.939m

31.108m

31.378m

32.213m

31.801m

31.897m

21.485m

21.266m

23.288m

24.892m

24.721m

24.767m

26.052m

25.563m

25.673m

26.128m

26.758m

27.332m

28.041m

28.194m

28.207m

28.155m

26.119m

28.764m

28.614m

28.916m

29.085m

28.905m

29.493m

29.644m

29.715m

30.151m

30.813m

30.540m

29.740m

30.870m

31.031m

31.539m

31.920m

31.743m

31.877m

21.397m

22.175m

24.682m

26.080m

26.681m

24.854m

24.847m

25.660m

25.592m

26.055m

26.652m

26.709m

27.160m

26.056m

27.277m

26.230m

25.613m

26.569m

28.758m

28.606m

28.920m

29.249m

29.533m

29.712m

30.067m

30.656m

31.338m

30.845m

29.916m

31.075m

31.123m

31.361m

31.580m

32.166m

32.230m

21.206m

23.175m

27.074m

26.206m

26.610m

26.092m

24.874m

25.173m

25.919m

25.741m

26.505m

28.371m

28.664m

28.734m

28.454m

28.063m

25.947m

28.598m

28.676m

28.901m

29.081m

28.904m

29.506m

29.721m

30.100m

28.991m

30.131m

31.040m

30.158m

31.049m

31.158m

31.643m

31.911m

32.455m

21.211m

23.360m

27.173m

25.274m

24.955m

28.147m

25.111m

24.996m

25.607m

26.024m

26.801m

28.375m

26.334m

28.862m

28.371m

28.134m

26.566m

28.787m

28.780m

29.213m

29.147m

29.240m

29.560m

29.834m

30.097m

28.906m

29.793m

31.036m

30.157m

31.251m

31.116m

31.479m

32.484m

32.382m

32.509m

21.118m

21.762m

24.732m

27.926m

28.222m

25.296m

26.869m

24.926m

25.100m

26.009m

26.712m

28.327m

28.100m

28.377m

28.446m

27.263m

27.244m

28.612m

28.874m

29.012m

29.633m

29.124m

29.711m

29.904m

30.152m

30.400m

30.926m

30.577m

30.301m

31.146m

31.572m

32.043m

32.357m

32.528m

32.389m

21.570m

22.121m

22.185m

24.146m

25.102m

25.147m

25.776m

24.953m

25.080m

25.179m

27.068m

27.815m

27.945m

27.763m

26.659m

27.711m

26.377m

28.379m

28.751m

29.330m

29.563m

29.486m

29.310m

28.972m

29.886m

30.046m

30.273m

28.951m

30.993m

31.441m

31.765m

31.834m

32.590m

32.576m

32.629m

21.489m

21.134m

21.255m

21.352m

24.385m

24.955m

25.022m

27.215m

26.796m

25.100m

25.589m

26.901m

26.083m

25.936m

25.388m

25.454m

26.483m

28.739m

28.797m

29.227m

29.303m

29.847m

29.446m

29.132m

29.828m

29.899m

29.825m

30.992m

31.200m

31.468m

31.803m

31.914m

32.363m

32.681m

33.033m

21.567m

21.175m

21.218m

20.833m

24.149m

24.885m

27.983m

25.405m

27.286m

25.962m

25.627m

25.564m

25.250m

26.439m

27.784m

27.576m

28.025m

28.711m

28.778m

29.049m

29.434m

29.799m

29.672m

29.833m

30.260m

30.998m

31.062m

31.181m

31.250m

31.442m

31.633m

32.142m

32.335m

32.693m

21.102m

21.475m

21.450m

20.965m

22.571m

24.695m

28.140m

25.179m

25.288m

28.048m

25.278m

25.779m

25.439m

27.490m

27.707m

27.324m

28.003m

28.479m

28.766m

29.239m

29.267m

29.513m

27.774m

28.765m

30.054m

30.694m

30.835m

31.226m

31.525m

31.694m

31.959m

32.311m

32.588m

32.818m

32.939m

19.746m

21.490m

21.307m

21.003m

21.246m

24.295m

24.963m

28.388m

27.926m

25.452m

25.179m

25.162m

25.113m

26.436m

26.967m

27.256m

27.750m

28.281m

28.537m

28.849m

29.657m

29.247m

28.081m

28.022m

27.938m

30.458m

31.839m

32.376m

32.724m

33.118m

32.565m

32.451m

32.704m

32.686m

32.963m

21.206m

21.479m

21.327m

20.867m

20.702m

23.677m

24.782m

25.395m

26.084m

25.070m

25.041m

25.243m

25.415m

25.287m

25.343m

26.100m

27.875m

28.123m

28.333m

28.626m

29.032m

28.114m

28.189m

28.262m

27.967m

30.321m

33.000m

33.673m

33.978m

34.270m

32.654m

32.641m

32.824m

32.880m

33.151m

21.492m

19.396m

21.312m

20.751m

20.366m

22.480m

24.862m

25.787m

25.204m

26.102m

25.021m

25.342m

25.357m

25.243m

25.572m

25.574m

27.504m

28.259m

27.351m

27.227m

27.291m

27.705m

28.048m

27.996m

28.272m

30.642m

33.239m

34.505m

34.720m

34.704m

32.737m

32.726m

32.828m

33.003m

33.082m

21.103m

21.081m

21.094m

20.778m

20.682m

24.011m

25.183m

26.021m

25.575m

24.861m

25.024m

25.202m

25.712m

25.954m

25.545m

25.754m

26.166m

26.293m

26.610m

27.092m

27.670m

27.721m

28.020m

28.033m

30.200m

29.833m

31.054m

34.725m

34.813m

34.280m

32.568m

32.771m

33.132m

33.244m

33.244m

20.890m

20.222m

19.536m

21.959m

23.930m

24.911m

25.362m

25.212m

25.094m

25.046m

25.112m

25.229m

25.846m

25.639m

25.510m

25.720m

25.861m

26.214m

29.651m

29.122m

28.889m

29.679m

28.646m

28.311m

28.479m

29.212m

30.760m

31.453m

33.579m

33.518m

32.687m

32.809m

32.765m

33.091m

33.459m

20.753m

20.154m

20.475m

21.383m

24.537m

24.859m

25.037m

26.252m

25.267m

25.765m

25.351m

25.027m

25.141m

25.151m

25.382m

24.591m

24.597m

25.928m

29.704m

25.885m

26.655m

29.769m

29.682m

30.073m

28.719m

29.074m

29.109m

29.283m

30.981m

32.235m

32.352m

32.684m

32.419m

33.604m

33.645m

20.658m

20.750m

20.843m

20.252m

24.235m

24.861m

26.456m

25.773m

25.107m

27.478m

25.231m

25.092m

27.150m

27.540m

27.744m

27.727m

28.581m

27.828m

28.528m

29.533m

29.563m

28.177m

29.627m

30.196m

30.220m

30.330m

29.562m

29.825m

30.089m

30.699m

31.296m

31.598m

32.233m

32.941m

33.441m

20.658m

21.102m

20.381m

19.888m

21.871m

24.631m

25.831m

25.697m

25.202m

27.913m

24.961m

25.143m

27.219m

25.348m

25.660m

28.004m

28.406m

28.320m

28.762m

28.776m

29.147m

27.986m

28.270m

29.968m

30.384m

30.432m

30.533m

29.949m

29.932m

32.677m

32.726m

32.790m

32.730m

33.385m

33.257m

20.746m

20.812m

19.442m

21.193m

21.393m

24.498m

24.818m

27.884m

27.851m

26.826m

25.072m

25.014m

27.114m

28.600m

28.313m

27.182m

27.059m

28.978m

28.633m

28.780m

28.980m

29.377m

29.365m

30.154m

28.720m

31.517m

30.610m

30.236m

31.595m

32.564m

31.899m

32.785m

32.864m

33.598m

33.342m

20.054m

20.627m

21.017m

19.774m

19.215m

21.611m

23.794m

24.237m

24.998m

25.109m

25.221m

25.190m

26.218m

26.953m

27.300m

27.263m

27.897m

28.834m

27.940m

28.535m

29.541m

30.104m

30.794m

31.261m

30.594m

30.194m

30.067m

34.678m

36.223m

36.006m

32.902m

32.884m

32.929m

33.609m

33.932m

19.725m

18.950m

19.108m

20.369m

19.872m

20.629m

22.687m

23.862m

24.627m

25.009m

24.976m

24.986m

25.036m

25.076m

25.481m

26.453m

26.669m

26.483m

28.010m

28.991m

29.211m

28.760m

27.976m

31.711m

30.877m

30.896m

31.945m

34.653m

29.218m

32.576m

32.535m

32.754m

32.993m

33.383m

34.151m

20.208m

20.024m

20.053m

19.082m

20.108m

19.236m

19.428m

21.956m

24.113m

24.839m

25.028m

24.967m

25.004m

25.060m

25.332m

30.032m

29.742m

28.692m

27.981m

27.232m

29.060m

29.791m

32.610m

32.212m

31.198m

31.659m

31.671m

32.840m

35.603m

35.713m

32.976m

32.982m

33.052m

33.601m

34.074m

19.845m

20.022m

19.033m

19.119m

19.620m

19.788m

20.045m

21.079m

22.403m

24.764m

25.000m

25.084m

25.030m

24.879m

25.004m

25.133m

27.015m

29.952m

28.239m

28.127m

27.771m

27.785m

30.423m

30.701m

31.096m

31.347m

31.759m

32.068m

32.216m

32.580m

33.175m

33.091m

33.471m

33.668m

34.043m

19.630m

19.921m

19.788m

19.972m

19.642m

20.019m

19.173m

20.236m

20.965m

24.416m

24.927m

25.052m

25.196m

25.136m

25.037m

25.130m

26.287m

30.494m

28.282m

28.652m

28.490m

30.042m

30.254m

30.817m

31.085m

31.437m

31.858m

32.061m

32.337m

32.366m

32.666m

32.863m

33.499m

33.634m

33.892m

19.906m

19.050m

18.954m

19.936m

19.632m

19.737m

19.892m

19.521m

20.428m

24.088m

24.789m

25.080m

25.237m

24.996m

25.552m

30.442m

30.375m

28.796m

28.912m

29.804m

29.893m

30.215m

30.632m

30.954m

31.399m

31.384m

31.926m

31.817m

32.040m

32.608m

32.641m

33.240m

33.325m

33.286m

33.867m

19.693m

19.056m

19.031m

19.800m

19.795m

19.596m

19.543m

18.820m

20.003m

23.592m

24.997m

25.105m

24.857m

26.008m

26.539m

26.912m

27.626m

28.657m

29.388m

29.745m

30.117m

30.689m

30.869m

30.992m

31.009m

31.255m

31.655m

31.834m

32.178m

32.636m

32.555m

33.124m

33.282m

33.685m

33.843m

19.898m

19.161m

19.982m

19.336m

18.956m

18.889m

19.053m

19.575m

20.229m

22.275m

24.668m

25.105m

25.108m

25.711m

26.186m

26.551m

27.578m

28.498m

29.290m

29.613m

30.204m

30.888m

31.042m

31.254m

31.420m

31.516m

32.162m

31.916m

31.998m

32.247m

32.697m

32.863m

33.466m

34.120m

34.187m

20.356m

20.383m

20.525m

20.604m

20.654m

20.267m

18.801m

19.746m

20.333m

22.350m

25.228m

24.974m

25.100m

24.967m

24.983m

25.064m

26.733m

29.689m

29.749m

29.487m

29.401m

31.446m

30.794m

30.495m

30.416m

30.655m

31.820m

31.912m

31.963m

32.381m

33.057m

33.199m

33.327m

34.151m

20.380m

20.327m

20.407m

20.512m

20.125m

18.558m

19.841m

20.420m

20.481m

22.664m

24.503m

24.955m

24.963m

25.718m

24.993m

24.993m

28.910m

28.723m

29.672m

29.527m

28.869m

30.123m

30.731m

28.818m

28.850m

30.587m

31.129m

31.737m

31.898m

31.867m

33.366m

33.057m

33.267m

33.882m

34.039m

20.362m

20.381m

20.475m

20.395m

18.546m

20.330m

20.539m

20.502m

20.782m

24.028m

25.305m

25.121m

25.044m

25.858m

24.923m

25.060m

25.968m

27.997m

29.118m

28.819m

29.029m

29.879m

30.366m

32.085m

32.573m

31.344m

31.014m

31.501m

32.027m

31.818m

33.332m

33.106m

33.238m

33.376m

33.521m

33.605m

20.334m

20.333m

19.490m

18.568m

20.136m

20.556m

20.640m

20.436m

22.585m

24.508m

25.203m

25.363m

25.051m

25.947m

25.005m

25.056m

25.106m

28.938m

29.607m

29.491m

29.281m

29.611m

30.270m

31.616m

31.330m

30.615m

30.117m

31.618m

32.159m

32.786m

33.370m

33.161m

20.042m

18.566m

18.932m

19.829m

20.509m

20.498m

20.534m

20.255m

22.633m

25.944m

25.638m

25.168m

25.060m

25.722m

26.880m

27.207m

27.303m

28.454m

29.091m

29.496m

29.291m

28.641m

30.089m

30.492m

30.267m

30.141m

29.990m

30.628m

31.292m

31.648m

31.036m

31.238m

18.991m

19.632m

19.588m

20.491m

20.581m

20.749m

20.574m

20.728m

24.760m

26.121m

25.145m

25.120m

25.155m

25.934m

26.677m

27.071m

27.125m

27.516m

27.285m

27.102m

27.619m

28.139m

28.148m

28.455m

29.063m

29.490m

30.613m

31.389m

31.625m

32.124m

32.505m

32.578m

19.360m

19.517m

19.566m

20.495m

20.934m

20.752m

21.062m

23.686m

24.736m

24.879m

24.943m

24.984m

25.555m

25.325m

25.400m

26.136m

26.717m

27.517m

28.056m

28.990m

29.148m

29.349m

28.943m

29.824m

30.358m

31.222m

31.452m

31.962m

31.949m

32.319m

32.541m

32.596m

19.229m

19.310m

20.197m

20.575m

20.636m

20.908m

23.081m

24.565m

24.572m

24.901m

24.998m

24.976m

25.143m

25.209m

25.112m

27.559m

29.267m

29.948m

29.923m

29.706m

29.584m

29.775m

29.881m

29.988m

32.549m

32.925m

31.513m

32.479m

32.094m

32.513m

19.969m

20.229m

20.476m

20.839m

20.511m

21.691m

23.346m

24.263m

24.446m

24.600m

24.928m

25.124m

25.021m

25.261m

25.150m

27.313m

29.533m

29.546m

30.134m

29.611m

29.615m

29.774m

30.166m

31.251m

32.781m

33.083m

31.850m

31.698m

32.040m

32.403m

19.799m

20.466m

20.739m
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21.989m

22.266m

22.427m

24.304m

24.220m

24.714m

25.307m

24.784m

24.817m

24.859m

25.144m

25.243m

29.099m

29.454m

29.106m

29.501m

30.121m

29.638m
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29.180m

28.616m

28.266m

29.614m

30.713m

24.739m

22.466m

24.920m

26.555m

25.725m

26.031m

26.243m

26.532m

26.025m

26.944m

26.840m

25.370m

25.617m

26.617m

27.027m

27.282m

27.851m

28.018m

28.307m

28.351m

28.291m

28.419m

28.570m

28.746m

28.553m

28.697m

29.180m

29.323m

29.560m

29.905m

29.898m

29.680m

30.068m

30.783m

30.763m

24.037m

24.731m

22.499m

26.669m

25.316m

26.011m

26.087m

25.293m

26.145m

26.707m

26.350m

25.415m

26.440m

26.921m

26.555m

27.582m

28.137m

28.345m

28.219m

28.369m

28.261m

28.377m

28.707m

28.849m

28.822m

28.898m

29.480m

29.480m

30.073m

30.095m

30.084m

30.582m

30.379m

31.305m

31.793m

21.463m

24.453m

24.256m

23.235m

26.260m

25.660m

25.851m

25.900m

26.493m

26.422m

25.966m

25.941m

27.241m

27.225m

27.556m

27.779m

28.086m

28.181m

28.023m

28.382m

28.569m

28.497m

28.909m

28.935m

28.882m

29.468m

29.726m

29.900m

30.055m

30.281m

30.050m

30.317m

30.404m

30.902m

31.125m

21.417m

21.948m

24.686m

23.760m

24.476m

25.305m

25.438m

25.785m

26.549m

26.736m

26.795m

26.883m

27.400m

27.446m

27.775m

27.940m

28.021m

28.173m

28.225m

28.325m

28.417m

28.519m

29.047m

29.200m

29.330m

29.742m

29.895m

30.110m

29.854m

30.310m

30.901m

30.857m

31.162m

30.891m

31.282m

22.631m

21.570m

22.800m

24.682m

24.709m

25.220m

25.464m

25.314m

26.426m

27.098m

27.323m

27.355m

27.421m

27.575m

28.139m

27.916m

27.995m

28.366m

28.805m

28.552m

28.607m

28.505m

29.240m

29.489m

29.742m

29.749m

30.097m

30.409m

29.608m

30.718m

31.099m

31.313m

31.501m

31.228m

31.575m

21.346m

21.305m

21.920m

24.660m

24.863m

25.490m

25.333m

25.360m

25.510m

26.098m

26.945m

27.273m

27.459m

28.074m

27.992m

28.408m

28.290m

28.328m

28.708m

28.901m

29.079m

28.682m

29.280m

29.506m

29.880m

30.118m

30.269m

30.573m

29.849m

30.939m

31.108m

31.378m

32.213m

31.801m

31.897m

21.485m

21.266m

23.288m

24.892m

24.721m

24.767m

26.052m

25.563m

25.673m

26.128m

26.758m

27.332m

28.041m

28.194m

28.207m

28.155m

26.119m

28.764m

28.614m

28.916m

29.085m

28.905m

29.493m

29.644m

29.715m

30.151m

30.813m

30.540m

29.740m

30.870m

31.031m

31.539m

31.920m

31.743m

31.877m

21.397m

22.175m

24.682m

26.080m

26.681m

24.854m

24.847m

25.660m

25.592m

26.055m

26.652m

26.709m

27.160m

26.056m

27.277m

26.230m

25.613m

26.569m

28.758m

28.606m

28.920m

29.249m

29.533m

29.712m

30.067m

30.656m

31.338m

30.845m

29.916m

31.075m

31.123m

31.361m

31.580m

32.166m

32.230m

21.206m

23.175m

27.074m

26.206m

26.610m

26.092m

24.874m

25.173m

25.919m

25.741m

26.505m

28.371m

28.664m

28.734m

28.454m

28.063m

25.947m

28.598m

28.676m

28.901m

29.081m

28.904m

29.506m

29.721m

30.100m

28.991m

30.131m

31.040m

30.158m

31.049m

31.158m

31.643m

31.911m

32.455m

21.211m

23.360m

27.173m

25.274m

24.955m

28.147m

25.111m

24.996m

25.607m

26.024m

26.801m

28.375m

26.334m

28.862m

28.371m

28.134m

26.566m

28.787m

28.780m

29.213m

29.147m

29.240m

29.560m

29.834m

30.097m

28.906m

29.793m

31.036m

30.157m

31.251m

31.116m

31.479m

32.484m

32.382m

32.509m

21.118m

21.762m

24.732m

27.926m

28.222m

25.296m

26.869m

24.926m

25.100m

26.009m

26.712m

28.327m

28.100m

28.377m

28.446m

27.263m

27.244m

28.612m

28.874m

29.012m

29.633m

29.124m

29.711m

29.904m

30.152m

30.400m

30.926m

30.577m

30.301m

31.146m

31.572m

32.043m

32.357m

32.528m

32.389m

21.570m

22.121m

22.185m

24.146m

25.102m

25.147m

25.776m

24.953m

25.080m

25.179m

27.068m

27.815m

27.945m

27.763m

26.659m

27.711m

26.377m

28.379m

28.751m

29.330m

29.563m

29.486m

29.310m

28.972m

29.886m

30.046m

30.273m

28.951m

30.993m

31.441m

31.765m

31.834m

32.590m

32.576m

32.629m

21.489m

21.134m

21.255m

21.352m

24.385m

24.955m

25.022m

27.215m

26.796m

25.100m

25.589m

26.901m

26.083m

25.936m

25.388m

25.454m

26.483m

28.739m

28.797m

29.227m

29.303m

29.847m

29.446m

29.132m

29.828m

29.899m

29.825m

30.992m

31.200m

31.468m

31.803m

31.914m

32.363m

32.681m

33.033m

21.567m

21.175m

21.218m

20.833m

24.149m

24.885m

27.983m

25.405m

27.286m

25.962m

25.627m

25.564m

25.250m

26.439m

27.784m

27.576m

28.025m

28.711m

28.778m

29.049m

29.434m

29.799m

29.672m

29.833m

30.260m

30.998m

31.062m

31.181m

31.250m

31.442m

31.633m

32.142m

32.335m

32.693m

21.102m

21.475m

21.450m

20.965m

22.571m

24.695m

28.140m

25.179m

25.288m

28.048m

25.278m

25.779m

25.439m

27.490m

27.707m

27.324m

28.003m

28.479m

28.766m

29.239m

29.267m

29.513m

27.774m

28.765m

30.054m

30.694m

30.835m

31.226m

31.525m

31.694m

31.959m

32.311m

32.588m

32.818m

32.939m

19.746m

21.490m

21.307m

21.003m

21.246m

24.295m

24.963m

28.388m

27.926m

25.452m

25.179m

25.162m

25.113m

26.436m

26.967m

27.256m

27.750m

28.281m

28.537m

28.849m

29.657m

29.247m

28.081m

28.022m

27.938m

30.458m

31.839m

32.376m

32.724m

33.118m

32.565m

32.451m

32.704m

32.686m

32.963m

21.206m

21.479m

21.327m

20.867m

20.702m

23.677m

24.782m

25.395m

26.084m

25.070m

25.041m

25.243m

25.415m

25.287m

25.343m

26.100m

27.875m

28.123m

28.333m

28.626m

29.032m

28.114m

28.189m

28.262m

27.967m

30.321m

33.000m

33.673m

33.978m

34.270m

32.654m

32.641m

32.824m

32.880m

33.151m

21.492m

19.396m

21.312m

20.751m

20.366m

22.480m

24.862m

25.787m

25.204m

26.102m

25.021m

25.342m

25.357m

25.243m

25.572m

25.574m

27.504m

28.259m

27.351m

27.227m

27.291m

27.705m

28.048m

27.996m

28.272m

30.642m

33.239m

34.505m

34.720m

34.704m

32.737m

32.726m

32.828m

33.003m

33.082m

21.103m

21.081m

21.094m

20.778m

20.682m

24.011m

25.183m

26.021m

25.575m

24.861m

25.024m

25.202m

25.712m

25.954m

25.545m

25.754m

26.166m

26.293m

26.610m

27.092m

27.670m

27.721m

28.020m

28.033m

30.200m

29.833m

31.054m

34.725m

34.813m

34.280m

32.568m

32.771m

33.132m

33.244m

33.244m

20.890m

20.222m

19.536m

21.959m

23.930m

24.911m

25.362m

25.212m

25.094m

25.046m

25.112m

25.229m

25.846m

25.639m

25.510m

25.720m

25.861m

26.214m

29.651m

29.122m

28.889m

29.679m

28.646m

28.311m

28.479m

29.212m

30.760m

31.453m

33.579m

33.518m

32.687m

32.809m

32.765m

33.091m

33.459m

20.753m

20.154m

20.475m

21.383m

24.537m

24.859m

25.037m

26.252m

25.267m

25.765m

25.351m

25.027m

25.141m

25.151m

25.382m

24.591m

24.597m

25.928m

29.704m

25.885m

26.655m

29.769m

29.682m

30.073m

28.719m

29.074m

29.109m

29.283m

30.981m

32.235m

32.352m

32.684m

32.419m

33.604m

33.645m

20.658m

20.750m

20.843m

20.252m

24.235m

24.861m

26.456m

25.773m

25.107m

27.478m

25.231m

25.092m

27.150m

27.540m

27.744m

27.727m

28.581m

27.828m

28.528m

29.533m

29.563m

28.177m

29.627m

30.196m

30.220m

30.330m

29.562m

29.825m

30.089m

30.699m

31.296m

31.598m

32.233m

32.941m

33.441m

20.658m

21.102m

20.381m

19.888m

21.871m

24.631m

25.831m

25.697m

25.202m

27.913m

24.961m

25.143m

27.219m

25.348m

25.660m

28.004m

28.406m

28.320m

28.762m

28.776m

29.147m

27.986m

28.270m

29.968m

30.384m

30.432m

30.533m

29.949m

29.932m

32.677m

32.726m

32.790m

32.730m

33.385m

33.257m

20.746m

20.812m

19.442m

21.193m

21.393m

24.498m

24.818m

27.884m

27.851m

26.826m

25.072m

25.014m

27.114m

28.600m

28.313m

27.182m

27.059m

28.978m

28.633m

28.780m

28.980m

29.377m

29.365m

30.154m

28.720m

31.517m

30.610m

30.236m

31.595m

32.564m

31.899m

32.785m

32.864m

33.598m

33.342m

20.054m

20.627m

21.017m

19.774m

19.215m

21.611m

23.794m

24.237m

24.998m

25.109m

25.221m

25.190m

26.218m

26.953m

27.300m

27.263m

27.897m

28.834m

27.940m

28.535m

29.541m

30.104m

30.794m

31.261m

30.594m

30.194m

30.067m

34.678m

36.223m

36.006m

32.902m

32.884m

32.929m

33.609m

33.932m

19.725m

18.950m

19.108m

20.369m

19.872m

20.629m

22.687m

23.862m

24.627m

25.009m

24.976m

24.986m

25.036m

25.076m

25.481m

26.453m

26.669m

26.483m

28.010m

28.991m

29.211m

28.760m

27.976m

31.711m

30.877m

30.896m

31.945m

34.653m

29.218m

32.576m

32.535m

32.754m

32.993m

33.383m

34.151m

20.208m

20.024m

20.053m

19.082m

20.108m

19.236m

19.428m

21.956m

24.113m

24.839m

25.028m

24.967m

25.004m

25.060m

25.332m

30.032m

29.742m

28.692m

27.981m

27.232m

29.060m

29.791m

32.610m

32.212m

31.198m

31.659m

31.671m

32.840m

35.603m

35.713m

32.976m

32.982m

33.052m

33.601m

34.074m

19.845m

20.022m

19.033m

19.119m

19.620m

19.788m

20.045m

21.079m

22.403m

24.764m

25.000m

25.084m

25.030m

24.879m

25.004m

25.133m

27.015m

29.952m

28.239m

28.127m

27.771m

27.785m

30.423m

30.701m

31.096m

31.347m

31.759m

32.068m

32.216m

32.580m

33.175m

33.091m

33.471m

33.668m

34.043m

19.630m

19.921m

19.788m

19.972m

19.642m

20.019m

19.173m

20.236m

20.965m

24.416m

24.927m

25.052m

25.196m

25.136m

25.037m

25.130m

26.287m

30.494m

28.282m

28.652m

28.490m

30.042m

30.254m

30.817m

31.085m

31.437m

31.858m

32.061m

32.337m

32.366m

32.666m

32.863m

33.499m

33.634m

33.892m

19.906m

19.050m

18.954m

19.936m

19.632m

19.737m

19.892m

19.521m

20.428m

24.088m

24.789m

25.080m

25.237m

24.996m

25.552m

30.442m

30.375m

28.796m

28.912m

29.804m

29.893m

30.215m

30.632m

30.954m

31.399m

31.384m

31.926m

31.817m

32.040m

32.608m

32.641m

33.240m

33.325m

33.286m

33.867m

19.693m

19.056m

19.031m

19.800m

19.795m

19.596m

19.543m

18.820m

20.003m

23.592m

24.997m

25.105m

24.857m

26.008m

26.539m

26.912m

27.626m

28.657m

29.388m

29.745m

30.117m

30.689m

30.869m

30.992m

31.009m

31.255m

31.655m

31.834m

32.178m

32.636m

32.555m

33.124m

33.282m

33.685m

33.843m

19.898m

19.161m

19.982m

19.336m

18.956m

18.889m

19.053m

19.575m

20.229m

22.275m

24.668m

25.105m

25.108m

25.711m

26.186m

26.551m

27.578m

28.498m

29.290m

29.613m

30.204m

30.888m

31.042m

31.254m

31.420m

31.516m

32.162m

31.916m

31.998m

32.247m

32.697m

32.863m

33.466m

34.120m

34.187m

20.356m

20.383m

20.525m

20.604m

20.654m

20.267m

18.801m

19.746m

20.333m

22.350m

25.228m

24.974m

25.100m

24.967m

24.983m

25.064m

26.733m

29.689m

29.749m

29.487m

29.401m

31.446m

30.794m

30.495m

30.416m

30.655m

31.820m

31.912m

31.963m

32.381m

33.057m

33.199m

33.327m

34.151m

20.380m

20.327m

20.407m

20.512m

20.125m

18.558m

19.841m

20.420m

20.481m

22.664m

24.503m

24.955m

24.963m

25.718m

24.993m

24.993m

28.910m

28.723m

29.672m

29.527m

28.869m

30.123m

30.731m

28.818m

28.850m

30.587m

31.129m

31.737m

31.898m

31.867m

33.366m

33.057m

33.267m

33.882m

34.039m

20.362m

20.381m

20.475m

20.395m

18.546m

20.330m

20.539m

20.502m

20.782m

24.028m

25.305m

25.121m

25.044m

25.858m

24.923m

25.060m

25.968m

27.997m

29.118m

28.819m

29.029m

29.879m

30.366m

32.085m

32.573m

31.344m

31.014m

31.501m

32.027m

31.818m

33.332m

33.106m

33.238m

33.376m

33.521m

33.605m

20.334m

20.333m

19.490m

18.568m

20.136m

20.556m

20.640m

20.436m

22.585m

24.508m

25.203m

25.363m

25.051m

25.947m

25.005m

25.056m

25.106m

28.938m

29.607m

29.491m

29.281m

29.611m

30.270m

31.616m

31.330m

30.615m

30.117m

31.618m

32.159m

32.786m

33.370m

33.161m

20.042m

18.566m

18.932m

19.829m

20.509m

20.498m

20.534m

20.255m

22.633m

25.944m

25.638m

25.168m

25.060m

25.722m

26.880m

27.207m

27.303m

28.454m

29.091m

29.496m

29.291m

28.641m

30.089m

30.492m

30.267m

30.141m

29.990m

30.628m

31.292m

31.648m

31.036m

31.238m

18.991m

19.632m

19.588m

20.491m

20.581m
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29.330m

29.742m

29.895m

30.110m

29.854m

30.310m

30.901m

30.857m

31.162m

30.891m

31.282m

22.631m

21.570m

22.800m

24.682m

24.709m

25.220m

25.464m

25.314m

26.426m

27.098m

27.323m

27.355m

27.421m

27.575m

28.139m

27.916m

27.995m

28.366m

28.805m

28.552m

28.607m

28.505m

29.240m

29.489m

29.742m

29.749m

30.097m

30.409m

29.608m

30.718m

31.099m

31.313m

31.501m

31.228m

31.575m

21.346m

21.305m

21.920m

24.660m

24.863m

25.490m

25.333m

25.360m

25.510m

26.098m

26.945m

27.273m

27.459m

28.074m

27.992m

28.408m

28.290m

28.328m

28.708m

28.901m

29.079m

28.682m

29.280m

29.506m

29.880m

30.118m

30.269m

30.573m

29.849m

30.939m

31.108m

31.378m

32.213m

31.801m

31.897m

21.485m

21.266m

23.288m

24.892m

24.721m

24.767m

26.052m

25.563m

25.673m

26.128m

26.758m

27.332m

28.041m

28.194m

28.207m

28.155m

26.119m

28.764m

28.614m

28.916m

29.085m

28.905m

29.493m

29.644m

29.715m

30.151m

30.813m

30.540m

29.740m

30.870m

31.031m

31.539m

31.920m

31.743m

31.877m

21.397m

22.175m

24.682m

26.080m

26.681m

24.854m

24.847m

25.660m

25.592m

26.055m

26.652m

26.709m

27.160m

26.056m

27.277m

26.230m

25.613m

26.569m

28.758m

28.606m

28.920m

29.249m

29.533m

29.712m

30.067m

30.656m

31.338m

30.845m

29.916m

31.075m

31.123m

31.361m

31.580m

32.166m

32.230m

21.206m

23.175m

27.074m

26.206m

26.610m

26.092m

24.874m

25.173m

25.919m

25.741m

26.505m

28.371m

28.664m

28.734m

28.454m

28.063m

25.947m

28.598m

28.676m

28.901m

29.081m

28.904m

29.506m

29.721m

30.100m

28.991m

30.131m

31.040m

30.158m

31.049m

31.158m

31.643m

31.911m

32.455m

21.211m

23.360m

27.173m

25.274m

24.955m

28.147m

25.111m

24.996m

25.607m

26.024m

26.801m

28.375m

26.334m

28.862m

28.371m

28.134m

26.566m

28.787m

28.780m

29.213m

29.147m

29.240m

29.560m

29.834m

30.097m

28.906m

29.793m

31.036m

30.157m

31.251m

31.116m

31.479m

32.484m

32.382m

32.509m

21.118m

21.762m

24.732m

27.926m

28.222m

25.296m

26.869m

24.926m

25.100m

26.009m

26.712m

28.327m

28.100m

28.377m

28.446m

27.263m

27.244m

28.612m

28.874m

29.012m

29.633m

29.124m

29.711m

29.904m

30.152m

30.400m

30.926m

30.577m

30.301m

31.146m

31.572m

32.043m

32.357m

32.528m

32.389m

21.570m

22.121m

22.185m

24.146m

25.102m

25.147m

25.776m

24.953m

25.080m

25.179m

27.068m

27.815m

27.945m

27.763m

26.659m

27.711m

26.377m

28.379m

28.751m

29.330m

29.563m

29.486m

29.310m

28.972m

29.886m

30.046m

30.273m

28.951m

30.993m

31.441m

31.765m

31.834m

32.590m

32.576m

32.629m

21.489m

21.134m

21.255m

21.352m

24.385m

24.955m

25.022m

27.215m

26.796m

25.100m

25.589m

26.901m

26.083m

25.936m

25.388m

25.454m

26.483m

28.739m

28.797m

29.227m

29.303m

29.847m

29.446m

29.132m

29.828m

29.899m

29.825m

30.992m

31.200m

31.468m

31.803m

31.914m

32.363m

32.681m

33.033m

21.567m

21.175m

21.218m

20.833m

24.149m

24.885m

27.983m

25.405m

27.286m

25.962m

25.627m

25.564m

25.250m

26.439m

27.784m

27.576m

28.025m

28.711m

28.778m

29.049m

29.434m

29.799m

29.672m

29.833m

30.260m

30.998m

31.062m

31.181m

31.250m

31.442m

31.633m

32.142m

32.335m

32.693m

21.102m

21.475m

21.450m

20.965m

22.571m

24.695m

28.140m

25.179m

25.288m

28.048m

25.278m

25.779m

25.439m

27.490m

27.707m

27.324m

28.003m

28.479m

28.766m

29.239m

29.267m

29.513m

27.774m

28.765m

30.054m

30.694m

30.835m

31.226m

31.525m

31.694m

31.959m

32.311m

32.588m

32.818m

32.939m

19.746m

21.490m

21.307m

21.003m

21.246m

24.295m

24.963m

28.388m

27.926m

25.452m

25.179m

25.162m

25.113m

26.436m

26.967m

27.256m

27.750m

28.281m

28.537m

28.849m

29.657m

29.247m

28.081m

28.022m

27.938m

30.458m

31.839m

32.376m

32.724m

33.118m

32.565m

32.451m

32.704m

32.686m

32.963m

21.206m

21.479m

21.327m

20.867m

20.702m

23.677m

24.782m

25.395m

26.084m

25.070m

25.041m

25.243m

25.415m

25.287m

25.343m

26.100m

27.875m

28.123m

28.333m

28.626m

29.032m

28.114m

28.189m

28.262m

27.967m

30.321m

33.000m

33.673m

33.978m

34.270m

32.654m

32.641m

32.824m

32.880m

33.151m

21.492m

19.396m

21.312m

20.751m

20.366m

22.480m

24.862m

25.787m

25.204m

26.102m

25.021m

25.342m

25.357m

25.243m

25.572m

25.574m

27.504m

28.259m

27.351m

27.227m

27.291m

27.705m

28.048m

27.996m

28.272m

30.642m

33.239m

34.505m

34.720m

34.704m

32.737m

32.726m

32.828m

33.003m

33.082m

21.103m

21.081m

21.094m

20.778m

20.682m

24.011m

25.183m

26.021m

25.575m

24.861m

25.024m

25.202m

25.712m

25.954m

25.545m

25.754m

26.166m

26.293m

26.610m

27.092m

27.670m

27.721m

28.020m

28.033m

30.200m

29.833m

31.054m

34.725m

34.813m

34.280m

32.568m

32.771m

33.132m

33.244m

33.244m

20.890m

20.222m

19.536m

21.959m

23.930m

24.911m

25.362m

25.212m

25.094m

25.046m

25.112m

25.229m

25.846m

25.639m

25.510m

25.720m

25.861m

26.214m

29.651m

29.122m

28.889m

29.679m

28.646m

28.311m

28.479m

29.212m

30.760m

31.453m

33.579m

33.518m

32.687m

32.809m

32.765m

33.091m

33.459m

20.753m

20.154m

20.475m

21.383m

24.537m

24.859m

25.037m

26.252m

25.267m

25.765m

25.351m

25.027m

25.141m

25.151m

25.382m

24.591m

24.597m

25.928m

29.704m

25.885m

26.655m

29.769m

29.682m

30.073m

28.719m

29.074m

29.109m

29.283m

30.981m

32.235m

32.352m

32.684m

32.419m

33.604m

33.645m

20.658m

20.750m

20.843m

20.252m

24.235m

24.861m

26.456m

25.773m

25.107m

27.478m

25.231m

25.092m

27.150m

27.540m

27.744m

27.727m

28.581m

27.828m

28.528m

29.533m

29.563m

28.177m

29.627m

30.196m

30.220m

30.330m

29.562m

29.825m

30.089m

30.699m

31.296m

31.598m

32.233m

32.941m

33.441m

20.658m

21.102m

20.381m

19.888m

21.871m

24.631m

25.831m

25.697m

25.202m

27.913m

24.961m

25.143m

27.219m

25.348m

25.660m

28.004m

28.406m

28.320m

28.762m

28.776m

29.147m

27.986m

28.270m

29.968m

30.384m

30.432m

30.533m

29.949m

29.932m

32.677m

32.726m

32.790m

32.730m

33.385m

33.257m

20.746m

20.812m

19.442m

21.193m

21.393m

24.498m

24.818m

27.884m

27.851m

26.826m

25.072m

25.014m

27.114m

28.600m

28.313m

27.182m

27.059m

28.978m

28.633m

28.780m

28.980m

29.377m

29.365m

30.154m

28.720m

31.517m

30.610m

30.236m

31.595m

32.564m

31.899m

32.785m

32.864m

33.598m

33.342m

20.054m

20.627m

21.017m

19.774m

19.215m

21.611m

23.794m

24.237m

24.998m

25.109m

25.221m

25.190m

26.218m

26.953m

27.300m

27.263m

27.897m

28.834m

27.940m

28.535m

29.541m

30.104m

30.794m

31.261m

30.594m

30.194m

30.067m

34.678m

36.223m

36.006m

32.902m

32.884m

32.929m

33.609m

33.932m

19.725m

18.950m

19.108m

20.369m

19.872m

20.629m

22.687m

23.862m

24.627m

25.009m

24.976m

24.986m

25.036m

25.076m

25.481m

26.453m

26.669m

26.483m

28.010m

28.991m

29.211m

28.760m

27.976m

31.711m

30.877m

30.896m

31.945m

34.653m

29.218m

32.576m

32.535m

32.754m

32.993m

33.383m

34.151m

20.208m

20.024m

20.053m

19.082m

20.108m

19.236m

19.428m

21.956m

24.113m

24.839m

25.028m

24.967m

25.004m

25.060m

25.332m

30.032m

29.742m

28.692m

27.981m

27.232m

29.060m

29.791m

32.610m

32.212m

31.198m

31.659m

31.671m

32.840m

35.603m

35.713m

32.976m

32.982m

33.052m

33.601m

34.074m

19.845m

20.022m

19.033m

19.119m

19.620m

19.788m

20.045m

21.079m

22.403m

24.764m

25.000m

25.084m

25.030m

24.879m

25.004m

25.133m

27.015m

29.952m

28.239m

28.127m

27.771m

27.785m

30.423m

30.701m

31.096m

31.347m

31.759m

32.068m

32.216m

32.580m

33.175m

33.091m

33.471m

33.668m

34.043m

19.630m

19.921m

19.788m

19.972m

19.642m

20.019m

19.173m

20.236m

20.965m

24.416m

24.927m

25.052m

25.196m

25.136m

25.037m

25.130m

26.287m

30.494m

28.282m

28.652m

28.490m

30.042m

30.254m

30.817m

31.085m

31.437m

31.858m

32.061m

32.337m

32.366m

32.666m

32.863m

33.499m

33.634m

33.892m

19.906m

19.050m

18.954m

19.936m

19.632m

19.737m

19.892m

19.521m

20.428m

24.088m

24.789m

25.080m

25.237m

24.996m

25.552m

30.442m

30.375m

28.796m

28.912m

29.804m

29.893m

30.215m

30.632m

30.954m

31.399m

31.384m

31.926m

31.817m

32.040m

32.608m

32.641m

33.240m

33.325m

33.286m

33.867m

19.693m

19.056m

19.031m

19.800m

19.795m

19.596m

19.543m

18.820m

20.003m

23.592m

24.997m

25.105m

24.857m

26.008m

26.539m

26.912m

27.626m

28.657m

29.388m

29.745m

30.117m

30.689m

30.869m

30.992m

31.009m

31.255m

31.655m

31.834m

32.178m

32.636m

32.555m

33.124m

33.282m

33.685m

33.843m

19.898m

19.161m

19.982m

19.336m

18.956m

18.889m

19.053m

19.575m

20.229m

22.275m

24.668m

25.105m

25.108m

25.711m

26.186m

26.551m

27.578m

28.498m

29.290m

29.613m

30.204m

30.888m

31.042m

31.254m

31.420m

31.516m

32.162m

31.916m

31.998m

32.247m

32.697m

32.863m

33.466m

34.120m

34.187m

20.356m

20.383m

20.525m

20.604m

20.654m

20.267m

18.801m

19.746m

20.333m

22.350m

25.228m

24.974m

25.100m

24.967m

24.983m

25.064m

26.733m

29.689m

29.749m

29.487m

29.401m

31.446m

30.794m

30.495m

30.416m

30.655m

31.820m

31.912m

31.963m

32.381m

33.057m

33.199m

33.327m

34.151m

20.380m

20.327m

20.407m

20.512m

20.125m

18.558m

19.841m

20.420m

20.481m

22.664m

24.503m

24.955m

24.963m

25.718m

24.993m

24.993m

28.910m

28.723m

29.672m

29.527m

28.869m

30.123m

30.731m

28.818m

28.850m

30.587m

31.129m

31.737m

31.898m

31.867m

33.366m

33.057m

33.267m

33.882m

34.039m

20.362m

20.381m

20.475m

20.395m

18.546m

20.330m

20.539m

20.502m

20.782m

24.028m

25.305m

25.121m

25.044m

25.858m

24.923m

25.060m

25.968m

27.997m

29.118m

28.819m

29.029m

29.879m

30.366m

32.085m

32.573m

31.344m

31.014m

31.501m

32.027m

31.818m

33.332m

33.106m

33.238m

33.376m

33.521m

33.605m

20.334m

20.333m

19.490m

18.568m

20.136m

20.556m

20.640m

20.436m

22.585m

24.508m

25.203m

25.363m

25.051m

25.947m

25.005m

25.056m

25.106m

28.938m

29.607m

29.491m

29.281m

29.611m

30.270m

31.616m

31.330m

30.615m

30.117m

31.618m

32.159m

32.786m

33.370m

33.161m

20.042m

18.566m

18.932m

19.829m

20.509m

20.498m

20.534m

20.255m

22.633m

25.944m

25.638m

25.168m

25.060m

25.722m

26.880m

27.207m

27.303m

28.454m

29.091m

29.496m

29.291m

28.641m

30.089m

30.492m

30.267m

30.141m

29.990m

30.628m

31.292m

31.648m

31.036m

31.238m

18.991m

19.632m

19.588m

20.491m

20.581m

20.749m

20.574m

20.728m

24.760m

26.121m

25.145m

25.120m

25.155m

25.934m

26.677m

27.071m

27.125m

27.516m

27.285m

27.102m

27.619m

28.139m

28.148m

28.455m

29.063m

29.490m

30.613m

31.389m

31.625m

32.124m

32.505m

32.578m

19.360m

19.517m

19.566m

20.495m

20.934m

20.752m

21.062m

23.686m

24.736m

24.879m

24.943m

24.984m

25.555m

25.325m

25.400m

26.136m

26.717m

27.517m

28.056m

28.990m

29.148m

29.349m

28.943m

29.824m

30.358m

31.222m

31.452m

31.962m

31.949m

32.319m

32.541m

32.596m

19.229m

19.310m

20.197m

20.575m

20.636m

20.908m

23.081m

24.565m

24.572m

24.901m

24.998m

24.976m

25.143m

25.209m

25.112m

27.559m

29.267m

29.948m

29.923m

29.706m

29.584m

29.775m

29.881m

29.988m

32.549m

32.925m

31.513m

32.479m

32.094m

32.513m

19.969m

20.229m

20.476m

20.839m

20.511m

21.691m

23.346m

24.263m

24.446m

24.600m

24.928m

25.124m

25.021m

25.261m

25.150m

27.313m

29.533m

29.546m

30.134m

29.611m

29.615m

29.774m

30.166m

31.251m

32.781m

33.083m

31.850m

31.698m

32.040m

32.403m

19.799m

20.466m

20.739m

20.665m

21.989m

22.266m

22.427m

24.304m

24.220m

24.714m

25.307m

24.784m

24.817m

24.859m

25.144m
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Appendix C 
Site Geology 
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Appendix D 
Site Constraints 
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Appendix E 
Greenfield Runoff Rates 
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Appendix F 
Flood Flow Analysis 
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In addition to the hazards and risks normally associated with the
types of work detailed on this drawing, please
note the significant hazards identified by symbols below,

and described below:

Construction/Maintenance/Cleaning/Demolition
Refer to Drawing:

Safety, Health & Environmental Information:

INDICATES A RESIDUAL RISK
AS A WARNING

INDICATES A RESIDUAL RISK
FOR INFORMATION

!
i

General Notes:

1. Do not scale from this drawing.

2. All dimensions are in millimetres (mm), all levels in metres (m) unless
noted otherwise.

3. Discrepancies or omissions are to be reported to the Engineer prior to
work commencing.

4. Materials and workmanship are to comply in all respects with current
British Standard Specifications, Codes of Practice, and Building
Regulations Approved Documents.

5. The copyright of this drawing is vested in the Engineer and must not be
copied or reproduced without written consent.

6. The Contractor is to check and verify all building and site dimensions,
levels and sewer invert levels at connection points before work
commences.

7. This drawing is to be read in conjunction with all relevant specifications
and drawings issued by the Engineer, Architect and other Specialists.
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E
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NNo flooding occurs during 100 year + 40%CC,
Winter Storm Event

Flood Depth Bands

Note:
1. For Drainage Plan Layout refer to drawing: TOS-BML-XX-XX-DR-C-0500

2. For External Surfaces refer to drawing: TOS-BML-XX-XX-DR-C-0700

3. For Drainage Details refer to drawings: TOS-BML-XX-XX-DR-C-0505 to 0508

4. For Stormwater Chamber & Pipe Schedules refer to drawing:
TOS-BML-XX-XX-DR-C-0502
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