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Notice 
 

All comments and proposals contained in this report, including any conclusions, are based on information available 

to BWB Consulting during investigations.  The conclusions drawn by BWB Consulting could therefore differ if the 

information is found to be inaccurate or misleading.  BWB Consulting accepts no liability should this be the case, nor 

if additional information exists or becomes available with respect to this scheme. 

 

Except as otherwise requested by the client, BWB Consulting is not obliged to and disclaims any obligation to update 

the report for events taking place after: - 

 

(i) The date on which this assessment was undertaken, and 

(ii) The date on which the final report is delivered 

 

BWB Consulting makes no representation whatsoever concerning the legal significance of its findings or the legal 

matters referred to in the following report. 

 

All Environment Agency mapping data used under special license. Data is current as of September 2023 and is subject 

to change. 

 

The information presented, and conclusions drawn, are based on statistical data and are for guidance purposes only.  

The study provides no guarantee against flooding of the study site or elsewhere, nor of the absolute accuracy of water 

levels, flow rates and associated probabilities. 

 

This document has been prepared for the sole use of the Client in accordance with the terms of the appointment 

under which it was produced.  BWB Consulting Limited accepts no responsibility for any use of or reliance on the 

contents of this document by any third party.  No part of this document shall be copied or reproduced in any form 

without the prior written permission of BWB 
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EXECUTIVE SUMMARY 

This Flood Risk Assessment (FRA) has been prepared in accordance with the requirements set 

out in the National Planning Policy Framework (NPPF) and the associated Planning Practice 

Guidance. It has been produced on behalf of Wilson Bowden Developments Ltd in respect of 

a planning application for an industrial/warehouse development at Plot L, Kingsway Business 

Park (approximate grid reference: SD913116). 

This report demonstrates that the proposed development is at an acceptable level of flood 

risk, subject to the recommended flood mitigation strategies being implemented.   

The site is located entirely in Flood Zone 1 and is raised above the 1 in 100-year + 35% flood 

levels associated with the Stanney Brook and Sudden Brook. Modelling of the Unnamed 

Ordinary Watercourse (UOW) through the centre of the site has confirmed the site is at risk in 

all baseline modelled events from the 1 in 30-year to 1 in 1000-year event, including the 1 in 

100-year + 35% climate change design event.  

The proposals include for the diversion of the UOW through the site in accordance with the 

alignment utilised for other development plots upstream of Plot L and within the wider 

Kingsway Business Park. Modelling of the proposed diversion (subject to detailed design) has 

identified that it has carrying capacity for events up to, and including, the 1 in 100-year + 35% 

climate change design event.   

Ground levels should be profiled to encourage pluvial runoff and overland flows away from 

the built development and towards the nearest drainage point. 

The site is at low to high risk of flooding from surface water sources. The proposed development 

layout should incorporate surface water flow routes. Profiling of the ground will also provide 

mitigation for pluvial flood risk.  

Appropriate design and mitigation will be put in place to manage groundwater. During the 

construction phase, particularly during excavations, groundwater levels will be monitored, and 

dewatering should be undertaken as required. 

The site has been assessed against other sources including coastal/tidal, canal, reservoirs and 

sewers. None of these sources were found to preclude the proposed development.   

The development will discharge surface and foul water in accordance with the site-wide 

approved drainage strategy. Further information on the drainage approach is provided within 

the accompanying Sustainable Drainage Statement, reference PLK-BWB-ZZ-XX-RP-CD-

0001_SDS. 

In compliance with the requirements of the NPPF, and subject to the mitigation measures 

proposed, the development could proceed without being subject to significant flood risk. 

Moreover, the development will not increase flood risk to the wider catchment area subject 

to suitable management of surface water runoff discharging from the site.  
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 INTRODUCTION 

 This Flood Risk Assessment (FRA) has been prepared in accordance with the 

requirements set out in the National Planning Policy Framework (NPPF) and the 

associated Planning Practice Guidance. The FRA has been produced on behalf of 

Wilson Bowden Developments Ltd in respect of a planning application for an 

industrial/warehouse development at Plot L, Kingsway Business Park.  

 Plot L is located within the Kingsway Business Park which received outline planning 

permission in August 2014 under planning reference 14/00542/OUT. The application was 

supported by a site-wide FRA prepared by BWB Consulting (Reference: MCT/2014/FRA) 

and the principles agreed within the 2014 FRA are retained for this full planning 

application.  

 This FRA is intended to support a full planning application, the level of detail included is 

commensurate and subject to the nature of the proposals at the planning stage. 

Summary information is included as Table 1.1. 

Table 1.1: Site Summary 

Site Name Plot L 

Location Kingsway 

NGR (approx.) SD913116 

Application Site Area (ha) 3.7 (Approximately) 

Development Type Industrial 

Flood Zone Classification Flood Zone 1 

NPPF Vulnerability Less Vulnerable 

Anticipated Development Lifetime 75 years 

Environment Agency Office 
Greater Manchester, Merseyside and 

Cheshire 

Lead Local Flood Authority Rochdale Borough Council 

Local Planning Authority Rochdale Borough Council 

Outline Planning Application for Kingsway 

Business Park 
14/00542/OUT 
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Sources of Data 

i. Topographical Survey by BWB Consulting, Reference: PLK-BWB-00-ZZ-DR-G-0001-

Existing Site Plan 

ii. Environment Agency (EA) consultation  

iii. Lead Local Flood Authority (LLFA) consultation 

iv. EA 1m Light Detection and Ranging (LiDAR), 2022 dataset  

v. EA Risk of Flooding from Surface Water Data 

vi. Hydraulic Modelling of the Unnamed Ordinary Watercourse (UOW) within the Site 

by BWB Consulting  

vii. Greater Manchester Level 1 Strategic Flood Risk Assessment 

viii. Greater Manchester Level 2 Strategic Flood Risk Assessment 

ix. Rochdale Preliminary Flood Risk Assessment and Addendum  

x. Rochdale Local Flood Risk Management Strategy 

xi. North West River Basin Flood Risk Management Plan 

xii. Greater Manchester Surface Water Management Plan 

xiii. Rochdale Local Plan 

xiv. United Utilities Sewer Records 

xv. British Geological Survey (BGS) Drift & Geology Maps 

xvi. Ground Investigations by BWB Consulting (Reference: PLK-BWB-ZZ-XX-RP-YE-

0003_Ph2) 

xvii. Canal and River Trust (CRT) consultation 

Existing Site 

 The site is located within the Kingsway Business Park, approximately 2.2km southeast of 

Rochdale town centre. It is bound to the north by an Unnamed Ordinary Watercourse 

(UOW) and residential dwellings on Neston Road, to the east by John Milne Avenue, to 

the south by a cycle way and the wider Business Park and to the west by residential 

development on Wrenbury Drive. It is currently greenfield land and entirely 

undeveloped.  

 The UOW is mapped from around the M62, approximately 620m southeast of the study 

site. A culvert is understood to be present beneath the M62, conveying flows in a 

northerly direction, towards the site. The UOW is understood to have been historically 

diverted around the currently operational plot directly to the north of the M62 and is 

culverted beneath access roads and the cycle way which lies adjacent to the southern 

boundary of the study site. The UOW traverses the study site in a north easterly direction 

before dog legging into a silted channel to the rear of properties on Neston Road.  

 The site topographical survey is included as Appendix 1. The site generally falls from 

south to north with a high point of approximately 152 metres Above Ordnance Datum 

(m AOD) in the southeast and a low point of approximately 147m AOD in the north.  
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 A raised area is present adjacent to the northwest of the site with levels of up to 

approximately 152.27m AOD. The survey also indicates an informal ditch on the site side 

toe of this raised area suggesting this is a land drainage feature. A further informal ditch 

is present in the northeast of the site; however, there are no surveyed connections to 

the UOW and watershed analysis appears to suggest this forms part of a separate 

catchment to the northeast.  

 The site’s location is illustrated within Figure 1.1. 

 
Figure 1.1: Site Location 

Proposed Development  

 The proposals are for the: 

Erection of four industrial units/warehouses (Classes E(g)(iii), B2 and B8) with ancillary 

office space, new access, car parking, servicing, boundary treatments, hard and soft 

landscaping, drainage works and other associated development. 

John Milne Avenue 

Neston Road 

Rochdale Canal 

Wrenbury Drive 

Operational 

Distribution Plot 

Toe Drain 

Central UOW 
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 Access will be taken from John Milne Avenue on the eastern site boundary.  The 

proposed layout plan is Drawing Reference: KPL-DLA-LS-XX-DR-A-90002.  
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 FLOOD RISK PLANNING POLICY & GUIDANCE 

National Planning Policy Framework 

 The NPPF1 sets out the Government’s national policies on different aspects of land use 

planning in England in relation to flood risk. The Planning Practice Guidance is also 

available online2.  

 The Planning Practice Guidance sets out the vulnerability to flooding of different land 

uses. It encourages development to be located in areas of lower flood risk where 

possible and stresses the importance of preventing increases in flood risk off site to the 

wider catchment area. 

 The Planning Practice Guidance also states that alternative sources of flooding, other 

than fluvial (river flooding), should be considered when preparing a FRA. 

 The Planning Practice Guidance includes a series of tables that define Flood Zones 

(Table 1), the flood risk vulnerability classification of development land uses (Table 2) 

and ‘compatibility’ of development within the defined Flood Zones (Table 3). Table 2 

and Table 3 are recreated within Appendix 2 of this report for reference.  

 This FRA is written in accordance with the NPPF and the Planning Practice Guidance. 

Flood Map for Planning 

 With particular reference to planning and development, the Flood Map for Planning 

identifies Flood Zones in accordance with Table 1 of the Planning Practice Guidance. 

Further details on the Flood Zone classifications are outlined in Table 2.1.  

Table 2.1: Flood Zone Classifications 

Flood Zone Description 

Flood Zone 1 (Low 

Probability) 

Land having less than a 1 in 1000 annual probability of river or sea 

flooding (<0.1% Annual Exceedance Probability). All land outside of 

Flood Zone 2 and 3. 

Flood Zone 2 (Medium 

Probability) 

Land having between a 1 in 100 and 1 in 1000 annual probability of 

river flooding (1% - 0.1% AEP); or between a 1 in 200 and 1 in 1000 

annual probability of sea flooding (0.5% - 0.1% AEP). 

Flood Zone 3a (High 

Probability) 

Land having a 1 in 100 or greater annual probability of river flooding 

(>1% AEP); or land having a 1 in 200 or greater annual probability of 

flooding from the sea (>0.5% AEP).  This is represented by “Flood 

Zone 3” on the Flood Map for Planning. 

Flood Zone 3b (The 

Functional Floodplain) 

Flood Zone 3b (The Functional Floodplain) is defined as land where 

water must flow or be stored in times of flood.  This is not identified or 

separately distinguished from Zone 3a on the Flood Map for 

Planning. 

 
1 Revised National Planning Policy Framework, Ministry of Housing, Communities & Local Government, amended 2021 
2 Planning Practice Guidance: https://www.gov.uk/government/collections/planning-practice-guidance  
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 The site is shown to be located within Flood Zone 1, as shown in Figure 2.1. 

 
Figure 2.1: EA Flood Map for Planning 

The Design Flood 

 The Planning Practice Guidance identifies that new developments should be designed 

to provide adequate flood risk management, mitigation, and resilience against the 

‘design flood’ for their lifetime. 

 This is a flood event of a given annual flood probability, which is generally taken as fluvial 

(river) and surface water (pluvial) flooding likely to occur with a 1% annual probability 

(a 1 in 100 chance each year), or tidal flooding with a 0.5% annual probability (1 in 200 

chance each year), against which the suitability of a proposed development is assessed 

and mitigation measures, if any, are designed. 
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Climate Change 

 Predicted future changes in peak river flows caused by climate change are provided 

by the EA3, with a range of projections applied to regionalised ‘River Basin Districts’, 

which are further subdivided into Management Catchments.  

 The site falls within the Irwell Management Catchment of the North West River Basin 

District. Table 2.2 identifies the relevant peak river flow climate change allowances from 

this Management Catchment. 

Table 2.2: Peak River Flow Climate Change Allowances for the Irwell Management 

Catchment within the North West River Basin District 

Allowance 

Category 

Total potential change 

anticipated for the 

‘2020s’ (2015 to 2039) 

Total potential change 

anticipated for the 

‘2050s’ (2040 to 2069) 

Total potential change 

anticipated for the 

‘2080s’ (2070 to 2125) 

Upper End 24% 43% 75% 

Higher Central 15% 26% 46% 

Central 12% 19% 35% 

 When determining the appropriate allowance for use in a FRA the Flood Zone 

classification, flood risk vulnerability and the anticipated lifespan of the development 

should be considered. Table 2.3 provides a matrix summarising the EA’s guidance on 

determining the appropriate allowance(s).   

Table 2.3: Application of Appropriate Peak River Flow Climate Change Allowances 

Flood 

Zone 

Essential 

Infrastructure 

Highly 

Vulnerable 

More 

Vulnerable 

Less 

Vulnerable 

Water 

Compatible  

1 
Use the central allowance where a location may fall within Flood Zone 2 or 3 in the 

future. 

2  

Use the higher 

central 

allowance 

Use the central allowance 

3a 

Use the higher 

central 

allowance 

Development 

should not be 

permitted 

Use the central allowance 

3b 

Use the higher 

central 

allowance 

Development should not be permitted 

Use the 

central 

allowance 

If development is considered appropriate by the local authority when not in accordance 

with Flood Zone vulnerability categories, then it would be appropriate to use the higher 

central allowance. 

 
3 Environment Agency, Flood risk assessments: climate change allowances: https://www.gov.uk/guidance/flood-risk-assessments-climate-change-

allowances. Last Accessed March 2023 
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 The site is located entirely within Flood Zone 1, the proposed development is classified 

as ‘Less Vulnerable’, and it has an anticipated lifespan of 75 years.  Therefore, the 

Central allowance for the ‘2080s’ epoch should be used if the site may fall within Flood 

Zone 2 or 3 in the future. Due to the presence of the unrepresented UOW, the Central 

allowance will be considered within this report. 

 Therefore, to ensure the development is designed adequately for its lifetime an 

allowance of 35% will be applied to the design flood to identify mitigation measures.   

Strategic Flood Risk Assessment 

 A Strategic Flood Risk Assessment (SFRA) is a study carried out by one or more local 

planning authorities to assess the risk to an area from flooding from all sources, now and 

in the future. 

 The Level 1 SFRA for Greater Manchester - Update4 has been reviewed in the production 

of this FRA. The SFRA provides information specific to the site location in the form of fluvial 

and surface water flood risk mapping, as well as records of historical flooding. The SFRA 

mapping identifies the site to be located within the ‘Rochdale Opportunity Area for 

Further Critical Drainage Management’ which have been delineated as part of the 

SFRA based on United Utilities data, surface water flood hotspots and historical surface 

water flooding data. It also includes flood risk policy and guidance for the area. 

Information from the Level 1 SFRA will be referenced within Section 3 where applicable. 

 The Greater Manchester Level 2 Hybrid SFRA5 was produced to facilitate the application 

of Sequential and Exception Tests to screen allocated development sites. The proposed 

application site is not referenced within the Level 2 SFRA.  

Preliminary Flood Risk Assessment 

 A Preliminary Flood Risk Assessment (PFRA) is an assessment of floods that have taken 

place in the past and floods that could take place in the future. It generally considers 

flooding from surface water runoff, groundwater and ordinary watercourses, and is 

prepared by the LLFAs.  

 The Rochdale Metropolitan Borough Council PFRA6 considers flooding from surface 

water runoff, groundwater, ordinary watercourses and canals. Information from the 

PFRA will be referenced within Section 3 where applicable. 

 An Addendum7 to the PFRA was published in December 2017; however, it did not 

include any new information in relation to past or future flood risk at the site. 

 
4 Level 1 Strategic Flood Risk Assessment for Greater Manchester - Update (Greater Manchester Combined Authority, March 2019) 

5 Level 2 Strategic Flood Risk Assessment (Greater Manchester Combined Authority, October 2020) 

6 Preliminary Flood Risk Assessment (Rochdale Metropolitan Borough Council, May 2011) 

7 Preliminary Flood Risk Assessment Addendum (Rochdale Metropolitan Borough Council, December 2017) 
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Local Flood Risk Management Strategy 

 A Local Flood Risk Management Strategy (LFRMS) is prepared by an LLFA to help 

understand and manage flood risk at a local level. 

 The LFRMS aims to ensure that the knowledge of local flood risk issues is communicated 

effectively so that they can be better managed. The LFRMS also aims to promote 

sustainable development and environmental protection. 

 The Rochdale Borough’s Strategy for Flood Risk Management8 has been reviewed and 

will be referenced within this report where applicable. 

River Basin Flood Risk Management Plan  

 Flood Risk Management Plans (FRMPs) explain the risk of flooding from rivers, the sea, 

surface water, groundwater and reservoirs. FRMPs set out how risk management 

authorities will work with communities to manage flood and coastal risk. Risk 

management authorities include the EA, Natural Resources Wales, local councils, 

internal drainage boards, Highways England and LLFAs.  

 The first FRMPs were published in March 2016. They describe actions to manage flood 

risk across England between 2015 to 2021. The latest revisions were published at the end 

of 2022 and cover the period 2021 to 2027. 

 The site is located within the North West River Basin District, and the North West FRMP9 

has been reviewed and the relevant site scale objectives have been considered in 

Section 4 of this report. 

Surface Water Management Plan 

 Surface Water Management Plan (SWMPs) are non-statutory plans which preceded the 

introduction of the Flood and Water Management Act 2010. They can provide an 

important evidence base of local flood risk issues which can include surface water 

drains, groundwater and small watercourses. 

 The Greater Manchester SWMP10 plan has been reviewed and information on the 

existing flood risk to the site is referenced within Section 3. 

Local Plan 

 The Rochdale Local Plan Adopted Core Strategy11 has been reviewed in relation to the 

proposed development. The Core Strategy includes mapping showing the Kingsway 

Business Park as an economic growth corridor.  

 
8 Local Flood Risk Management Strategy (Rochdale Borough Council, March 2014) 

9 North West River Basin District Flood Risk Management Plan 2021 to 2027 (Environment Agency, December 2022) 
10 Greater Manchester Surface Water Management Plan (Greater Manchester Authorities, January 2012) 
11 Adopted Core Strategy (Rochdale Borough Council, October 2016) 
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 In the context of flood risk and drainage, the Core Strategy includes ‘Policy G8 – 

Managing Water Resources and Flood Risk’ which states that Rochdale Borough 

Council (the LLFA) will require: 

• Compliance with a ‘sequential’ approach to new development and flood risk, 

directing development away from areas of high risk in line with the NPPF. 

• Compliance with advice form the EA and objectives for flood risk management set 

out in the LFRMS. 

• Regard for the evidence of local flood risk included within the SFRA and SWMP. 

• Incorporation of appropriate measures for surface water management including 

provision of Sustainable Drainage Systems (SuDS). 

Other Relevant Policy and Guidance 

 This FRA has considered the following documents when assessing sources of flood risk 

and when recommending mitigation and resilience measures. 

Flood Risk to People and New Developments 

 The Flood Risk to People (FD2321/TR1)12 document was prepared as a research project 

considering flood hazard and factors that affect it.  

 Flood Risk Assessment Guidance for New Development (FD2320/TR2)13 provides a 

framework and guidance for assessing and managing flood risks for new developments 

and sets flood hazard thresholds. 

 Hazard ratings are derived using the following equation in line with the above:  

 Hazard Rating = D * (V+0.5) + DF 

Where: 

D = depth 

V = velocity 

DF = debris factor 

 A supplementary note14 provides clarification of the hazard rating thresholds which 

should be used for development planning and control use. Table 2.4 identifies the 

thresholds of the flood hazard categories. 

  

 
12 Flood Risk to People Methodology (FD2321/TR1), Defra/Environment Agency, 2006 
13 Flood Risk Assessment Guidance for New Development (FD2320/TR2), Defra/Environment Agency, 2005 
14 Supplementary Note on Flood Hazard Ratings and Thresholds for Development Planning and Control Purpose – Clarification of the Table 13.1 of FD2320/TR2 

and Figure 3.2 of FD2321/TR1. (http://randd.defra.gov.uk/Document.aspx?Document=FD2321_7400_PR.pdf) 
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Table 2.4: Hazard to People15 

Threshold for Flood 

Hazard Rating 

Degree of Flood 

Hazard 
Description 

< 0.75 Low 

Caution 

“Flood zone with shallow flowing water or deep 

standing water” 

0.75 - 1.25 Moderate 

Danger for some (i.e.: children, the elderly and 

the infirm) 

“Danger: Flood Zone with deep or fast flowing 

water” 

1.25 - 2.0 Significant 

Danger for most (includes the general public) 

“Danger: Flood Zone with deep fast flowing 

water” 

2.0 > Extreme 

Danger for all (includes the emergency services) 

“Extreme Danger: Flood Zone with deep fast 

flowing water” 

Development and Flood Risk – Guidance for the construction industry  

 The Development and Flood Risk guidance document16 was prepressed to advise on 

best practise in the assessment and management of flood risk as part of the 

development process, the document promotes sustainable development in terms of 

flood risk. 

 While many of the polices referenced in the document have been superseded, the 

principles of assessing and managing flood risk sustainably remain the same. 

 
15 2008, DEFRA. Supplementary Note on Flood Hazard Ratings and Thresholds for Development Planning and Control Purposes. 
16 C624 Development and Flood Risk – Guidance for the construction industry, CIRIA, 2004 
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 POTENTIAL SOURCES OF FLOOD RISK 

 Flooding can occur from a variety of sources, or combination of sources, which may be 

natural or artificial. Table 3.1 below identifies the potential sources of flood risk to the site 

in its current condition, and the impacts which the development could have in the wider 

catchment, prior to mitigation. These are discussed in greater detail in the forthcoming 

section. The mitigation measures proposed to address flood risk issues and ensure the 

development is appropriate for its location are discussed within Section 4. 

Table 3.1: Pre-Mitigation Sources of Flood Risk 

Flood Source 

Potential Risk 
Description 

High Medium Low None 

Fluvial  

  X  
The site is located in Flood Zone 1 

according to EA mapping. 

X    

There are areas of low to high 

surface water flood risk, 

indicating a potential risk 

associated with the UOW. 

Hydraulic modelling has shown 

the site is at risk in the baseline 

scenario including in the 1 in 100-

year + 35% climate change 

design event.  

Coastal    X 
The site is removed from the area 

at coastal flood risk.  

Canals    X  

The Rochdale Canal is located 

750m northwest of the site; 

however, LiDAR data shows that 

there is intervening topography 

raised at least 6m above the 

canal. 

Groundwater  X   

The site is shown to fall within an 

area predicted to be at a 

medium susceptibility to 

groundwater flooding.  

Reservoirs and 

waterbodies 
   X 

The site is shown to fall outside of 

the area at risk of reservoir failure. 

Pluvial runoff X    

The site is at very low to high risk of 

surface water flooding according 

to the EA mapping.  

Sewers   X  

Sewer exceedance flows are 

expected to be conveyed away 

from the site in accordance with 

local topography.  
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Flood Source 

Potential Risk 
Description 

High Medium Low None 

Effect of 

Development 

on Wider 

Catchment 

X    

Development could result in 

displacement of floodplain 

and/or impedance of flow routes 

if left unmitigated.  

 X   

The development will increase 

the area of impermeable 

surfaces leading to a potential 

increase in runoff. 

Fluvial Flood Risk 

 Flooding from watercourses occurs when flows exceed the capacity of the channel, or 

where a restrictive structure is encountered, which leads to water overtopping the banks 

into the floodplain. This process can be exacerbated when debris is mobilised by high 

flows and accumulates at structures.  

Recorded Flood Outlines 

 There are no recorded flood outlines at the site according to the EA mapping. The EA 

and LLFA do not hold any records of flooding at the site; however, this does not 

necessarily mean flooding has not occurred.  

 The Level 1 SFRA mapping does not indicate any historical flooding at the site. 

 During consultations with the LLFA (Rochdale Borough Council) in relation to the 

proposed development, it was identified that flooding has occurred downstream of the 

proposed development site. However, the LLFA stated that the historical instances of 

flooding have not been due to overland flow routes through the site and downstream, 

but instead have been as a result of a lack of maintenance of the downstream trash 

screens and sewer network surcharge. 

Main Rivers 

 The site is located in Flood Zone 1 according to the EA Flood Map for Planning. The 

nearest EA Main Rivers are the Stanney Brook and Sudden Brook located 700m east and 

720m west of the site respectively.  

 The EA provided modelled flood level information for these watercourses which is 

included as Appendix 3.  

 The site is raised at least 6m above the 1 in 100-year + 35% flood levels within the Sudden 

Brook and at least 2.5m above the 1 in 100-year + 35% flood levels within the Stanney 

Brook. Therefore, the site is considered to be at low risk from Main Rivers. 
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Ordinary Watercourses 

 The topographical survey indicated an informal ditch on the site side toe of the raised 

area in the northwest of the site suggesting this is a land drainage feature. A further 

informal ditch is present in the northeast of the site; however, there are no surveyed 

connections to the UOW and the watershed analysis appears to suggest this forms part 

of a separate catchment to the northeast.  

 The central UOW has been excluded from the national scale Flood Map for Planning 

due to its catchment being less than 3km2. Therefore, a hydraulic modelling exercise 

was undertaken to assess the flood risk at the site from this source. Peak flows were 

obtained from ReFH2 for events ranging from the 1 in 30-year to 1 in 1000-year. In the 

baseline scenario, the site is partially at risk in all modelled events up to, and including, 

the 1 in 1000-year as shown in Figure 3.1. 

 The UOW exceeds its capacity in all modelled events with pooling in the north eastern 

part of the site and adjacent to the raised feature present in the north western part of 

the site. For events greater than the 1 in 30-year, the modelled results also indicate a 

flow route from surcharging of the culvert at the downstream extent of the operational 

distribution plot. This flow route overtops the right bank of the UOW and is conveyed in 

a northerly and easterly direction by John Milne Avenue. In events greater than the 1 in 

100-year + 35%, flows from this route encroach into the eastern portion of the 

development site.   
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Figure 3.1: Baseline Floodplain Extents 

 Therefore, the site is considered to be high risk of flooding from the UOW in the baseline 

condition. Mitigation measures for this risk are outlined in Section 4. 

Pluvial Flood Risk 

 Pluvial flooding can occur during prolonged or intense storm events when the infiltration 

potential of soils, or the capacity of drainage infrastructure is overwhelmed leading to 

the accumulation of surface water and the generation of overland flow routes.  

 Risk of Flooding from Surface Water (RoFSW) mapping has been collated and published 

by the EA, this shows the potential flooding which could occur when rainwater does not 

drain away through the normal drainage systems or soak into the ground, but lies on or 

flows over the ground instead. An extract from the mapping is included as Figure 3.2. 
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Figure 3.2: EA RoFSW Mapping 

 The mapping shows a low to high risk flow route aligned with the UOW which is 

predominately relatively confined to areas close to the channel. Where the RoFSW 

mapping suggests pooling of flows, for example around the northern boundary of the 

site, this appears to correlate with the baseline modelled floodplain extents shown in 

Figure 3.1.  

 A second area of low to high risk is located around the northern and western boundaries 

and appears to be associated with ponding of surface water at the toe of the raised 

area shown in the site topographical survey (Appendix 1). In the 1 in 100-year design 

event, surface water depths of up to 900mm are shown in this part of the north and west 

of the site. There is also a Low to Significant hazard rating (Section 2) shown in this part 

of the site in the 1 in 100-year design event. 

 The site access and egress route onto John Milne Avenue to the east is at low to high 

risk of surface water flooding. The risk is likely to be overemphasised as the RoFSW 

mapping does not consider the existing highway drainage. A review of the detailed 

mapping indicates depths of 300mm from the proposed access and continuing to the 

Toe Drain 

Central UOW 
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south in the 1 in 100-year design event. The hazard rating is Low to Moderate (Section 2) 

from the proposed access and along the highway to south in the 1 in 100-year design 

event.    

 The Level 1 SFRA mapping does not indicate any historical flooding or surface water 

hotspots at the site. 

 Therefore, overall the site is considered to be at high risk of flooding from pluvial sources. 

Mitigation measures are summarised in Section 4.  

Flood Risk from Canals  

 The CRT generally maintains canal levels using reservoirs, feeders and boreholes and 

manages water levels by transferring it within the canal system.  

 Water in a canal is typically maintained at predetermined levels by control weirs. When 

rainfall or other water enters the canal, the water level rises and flows out over the weir. 

If the level continues rising it will reach the level of the storm weirs. The control weirs and 

storm weirs are normally designed to take the water that legally enters the canal under 

normal conditions. However, it is possible for unexpected water to enter the canal or for 

the weirs to become obstructed. In such instances the increased water levels could 

result in water overtopping the towpath and flowing onto the surrounding land. 

 Flooding can also occur where a canal is impounded above surrounding ground levels 

and the retaining structure fails.  

 The Rochdale Canal is located approximately 750m northwest of the site. EA LiDAR data 

shows the site is raised at least 2m above the canal; however intervening topography 

between the site and the Rochdale Canal is located 6m above the waterway.  

 The CRT noted two overtopping events in vicinity of the site at Wellith Lane Bridge and 

Lock 51 which are located 1.2km northwest and 3.1km southwest of the site. The Level 1 

SFRA mapping does not indicate any canal overtopping or breach events within the 

vicinity of the site.  

 Therefore, the site is considered to be at low risk from canal sources. 

Groundwater Flood Risk  

 Groundwater flooding occurs when the water table rises above ground elevations, or it 

rises to depths containing basement level development. It is most likely to happen in low 

lying areas underlain by permeable geology. This is most common on regional scale 

chalk aquifers, but there may also be a risk on sandstone and limestone aquifers or on 

thick deposits of sands and gravels underlain by less permeable strata such as that in a 

river valley. 

 The BGS mapping shows the site is underlain by Milnrow Sandstone (Sandstone) in the 

southwest and Pennine Lower Coal Measures (Mudstone, Siltstone and Sandstone) in 

the northeast. The site is also expected to be underlain predominantly by Peat 
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superficial deposits with Hummocky (Moundy) Glacial Deposits (Devensian – Diamicton) 

in the south and southeast.  

 The EA classifies the bedrock and superficial deposit layers as Secondary A aquifers 

which are comprised of permeable layers that can support local water supplies and 

may form an important source of base flow to rivers.  

 The online BGS borehole logs of previous excavations include a record of a borehole 

excavated in the southern portion of the site (ref: SD91SW227), the log does not include 

any information pertaining to groundwater levels or the depth of the borehole. 

 Site-specific ground investigations and monitoring have been undertaken by BWB 

Consulting (Reference: PLK-BWB-ZZ-XX-RP-YE-0003_Ph2). During the excavation of a 

series of exploratory holes, groundwater was identified in all excavations. This was shown 

to range between 2.8m below ground level (bgl) to 3.50 m bgl. It is noted that 

groundwater levels are expected to be seasonal and therefore groundwater levels may 

be higher at certain times of the year. This is reflected by previous excavations in the 

area which encountered groundwater at shallow depths of less than 1m bgl.   

 The Rochdale PFRA and LFRMS include coarse mapping showing the site to be within 

an area at medium (>=50% < 75%) susceptibility to groundwater flooding. 

 Therefore, the site is considered at medium risk of flooding from groundwater sources. 

Appropriate mitigation measures are outlined in Section 4.  

Flood Risk from Reservoirs & Large Waterbodies 

 Flooding can occur from large waterbodies or reservoirs if they are impounded above 

the surrounding ground levels or are used to retain water in times of flood. Although 

unlikely, reservoirs and large waterbodies could overtop or breach leading to rapid 

inundation of the downstream floodplain. 

 To help identify this risk, reservoir failure flood risk mapping has been prepared, this shows 

the largest area that might be flooded if a reservoir were to fail and release the water it 

holds. The map, Figure 3.3, displays a worst-case scenario and is only intended as a 

guide. 

 There are two flooding scenarios shown on the reservoir flood maps: a ‘dry-day’ and a 

‘wet-day’. The ‘dry-day’ scenario predicts the flooding that would occur if the dam or 

reservoir failed when rivers are at normal levels. The ‘wet-day’ scenario predicts how 

much worse the flooding might be if a river is already experiencing an extreme flood. 
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Figure 3.3: Maximum Area at Risk of Flooding in Reservoir Failure Scenario  

 The site is located more than 600m from the nearest reservoir failure extents and is 

therefore not considered to be at risk from this source.  

Flood Risk from Sewers 

 Sewer flooding can occur when the capacity of the infrastructure is exceeded by 

excessive flows, or as a result of a reduction in capacity due to collapse or blockage, or 

if the downstream system becomes surcharged. This can lead to the sewers flooding 

onto the surrounding ground via manholes and gullies, which can generate overland 

flows. 

 United Utilities are the local sewerage undertaker and a copy of their asset records is 

included as Appendix 4.  According to the records there are no public sewers within the 

site boundary. The nearest sewer network is on John Milne Avenue to the east of the site. 

This includes a 300mm diameter foul water sewer and a 1200mm diameter surface water 

sewer; however, there is no depth to invert level information for the network in proximity 

to the site. 
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 The Greater Manchester SWMP includes mapping of the United Utilities DG5 register 

properties at risk or previously flooded by sewers. The site is located in an area with 11-

20 properties on the DG5 register; however, the site is not specifically referenced. The 

Level 1 SFRA does not indicate any incidents of sewer flooding within the site, there is 

one reported incident within the nearby residential area, located approximately 400m 

west of the site. The PFRA mapping of United Utilities DG5 incidents does not include any 

records within the site itself.  

 In the event of exceedance of the sewer network in John Milne Avenue, flows are 

expected to be routed in a north easterly direction, following the local topography. 

Where levels within the site are lower than John Milne Avenue, there may be a residual 

risk posed by the source. 

 Therefore, the site is considered to be at low risk of sewer flooding. Mitigation measures 

for the residual risk are outlined in Section 4. 

Effect of Development on Wider Catchment  

Impedance of Flood Flows  

 Prior to mitigation, the proposed development has the potential to displace the 

floodplain and impede the flow routes at the site. Appropriate mitigation measures are 

discussed in Section 4. 

Development Land Use/Drainage Considerations 

 The proposed development will increase the impermeable area of the site and 

subsequently surface water run-off which could increase flood risk elsewhere prior to 

mitigation. Appropriate surface water management is discussed in Section 4.  
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 FLOOD RISK MITIGATION  

 Section 3 has identified the sources of flooding which could potentially pose a risk to the 

site and the proposed development. This section of the FRA sets out the mitigation 

measures which are to be incorporated within the proposed development to address 

and reduce the risk of flooding to within acceptable levels. 

Sequential Arrangement 

 The site is sequentially located entirely within Flood Zone 1 according to the EA Flood 

Map for Planning.  

Development and External Levels 

 The ground should be profiled to encourage pluvial runoff and overland flows away 

from the built development and towards the nearest drainage point. 

 There are areas of low to high surface water flood risk within the site which appear to 

be partially associated with ponding at the toe of the raised area in the northwest. The 

proposed development layout should appropriately account for exceedance paths for 

the surface water flow routes shown to be present on site.   

UOW Diversion 

 The proposals include for the diversion of the UOW through the site. Consultation was 

undertaken with Rochdale Borough Council as LLFA based on the initial design 

principles. The LLFA accepted the need to divert the UOW and noted that culverting 

should be minimised. The plot is part of the wider Kingsway Business Park which received 

outline planning permission in August 2014 under planning reference 14/00542/OUT. The 

outline planning application parameters plan defined the extent of development at 

Plot L. Given the planning history for the site and its location in Flood Zone 1, there is no 

requirement to offset flood volume.  

 Hydraulic modelling of the proposed diversion (subject to detailed design) has been 

undertaken. In summary, the proposals are for the realignment of the existing UOW 

around the eastern and northern perimeters of the site which is consistent with the 

approach to the UOW diversion on upstream plots located within the wider Kingsway 

Business Park. The UOW will enter the site at the south eastern extent within a new culvert 

(part of an adjoining development) and continue to the existing alignment on the 

northern site boundary. A new culvert is required for access purposes on the eastern 

boundary. Sufficient space for maintenance access and vehicles will be provided, 

including from John Milne Avenue on the eastern boundary.  

 The post-development modelling has informed the channel geometry for the proposed 

UOW diversion to ensure that it has the carrying capacity for all modelled events up to 

the 1 in 100-year + 35% climate change design event. The proposals account for a 

600mm freeboard above the 1 in 100-year + 35% climate change design event in all 

open channel sections to act as additional mitigation for the development plots. The 

post-development floodplain extents are provided in Figure 4.1. 
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Figure 4.1: Post-Development Floodplain Extents 

Safe Access and Egress  

 The proposed route onto John Milne Avenue to the east of the site is located in Flood 

Zone 1. There is a low to high risk of surface water flooding around the proposed access 

and egress; however, in the 1 in 100-year design event depths are less than 300mm and 

the hazard rating is predominately Low as per the criteria defined within Section 2 of the 

report.  

Groundwater Considerations 

 Appropriate design and mitigation will be put in place to manage groundwater. During 

the construction phase, particularly during excavations, groundwater levels will be 

monitored, and dewatering should be undertaken as required.  
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Surface Water Drainage 

 To mitigate the development’s impact on the current runoff regime it is proposed to 

incorporate surface water management as part of the development proposals.  

 Further information on the drainage approach, including the North West SuDS Pro 

Forma, is provided within the accompanying Sustainable Drainage Statement, 

reference PLK-BWB-ZZ-XX-RP-CD-0001_SDS.  

 In brief, the development will discharge surface water in accordance with the site-wide 

approved drainage strategy.  

 The development should be designed with exceedance in mind and the road network 

should be used to convey excess overland flows towards the attenuation points.  

Foul Water Drainage  

 It is proposed to drain used water from the development separately to surface water.  

 Further information on the drainage approach is provided within the accompanying 

Sustainable Drainage Statement, reference PLK-BWB-ZZ-XX-RP-CD-0001_SDS. 
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 CONCLUSIONS AND RECOMMENDATIONS 

 This FRA has been prepared in accordance with requirements set out in the NPPF and 

the associated Planning Practice Guidance. The FRA has been produced on behalf of 

Wilson Bowden Developments Ltd in respect of a planning application for an 

industrial/warehouse development at Plot L, Kingsway Business Park. 

 This FRA is intended to support a full planning application, the level of detail included is 

commensurate and subject to the nature of the proposals at the planning stage. 

 This report demonstrates that the proposed development is at an acceptable level of 

flood risk, subject to the recommended flood mitigation strategies being implemented.  

The identified risks and mitigation measures are summarised within Table 5.1: 

Table 5.1: Summary of Flood Risk Assessment 

Flood Source Risk & Proposed Mitigation Measures 

Fluvial 

The site is located entirely in Flood Zone 1 and is raised above the 1 in 100-year 

+ 35% flood levels associated with the Stanney Brook and Sudden Brook. 

Hydraulic modelling has shown the site is at risk in the baseline scenario 

including in the 1 in 100-year + 35% climate change design event.  

Ground levels should be profiled to encourage pluvial runoff and overland 

flows away from the built development and towards the nearest drainage 

point. 

Groundwater 

Variations in groundwater level are expected to be influenced by seasonal 

change. Appropriate design and mitigation will be put in place to manage 

groundwater. During the construction phase, particularly during excavations, 

groundwater levels will be monitored, and dewatering should be undertaken 

as required. 

Pluvial runoff 

The site is at low to high risk of flooding from surface water sources.  

 

The proposed development layout should incorporate exceedance paths for 

surface water flow routes. The ground should be profiled to encourage pluvial 

runoff and overland flows away from the built development and towards the 

nearest drainage point. 

Other 

Sources 

The site has been assessed against other sources including coastal/tidal, canal, 

reservoirs and sewers. None of these sources were found to preclude the 

proposed development and were not considered to require specific 

mitigation.  
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Flood Source Risk & Proposed Mitigation Measures 

Impact of the 

Development 

The proposals include for the diversion of the UOW through the site. The 

proposed modelling has outlined the parameters for the UOW channel design 

which is designed with carrying capacity for the 1 in 100-year + 35% climate 

change design event. The proposed development layout should appropriately 

incorporate exceedance paths for surface water flow routes.   

 

Sufficient space for maintenance access and vehicles will be provided, 

including from John Milne Avenue on the eastern boundary. 

  

The development will discharge surface and foul water in accordance with 

the site wide approved drainage strategy. Further information on the drainage 

approach is provided within the accompanying Sustainable Drainage 

Statement, reference PLK-BWB-ZZ-XX-RP-CD-0001_SDS. 

This summary should be read in conjunction with BWB’s full report. It reflects an assessment of 

the Site based on information received by BWB at the time of production. 

 In compliance with the requirements of the NPPF, and subject to the mitigation 

measures proposed, the development could proceed without being subject to 

significant flood risk. Moreover, the development will not increase flood risk to the wider 

catchment area subject to suitable management of surface water runoff discharging 

from the site. 
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Appendix 1: Topographical Survey  
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Appendix 2: NPPF Flood risk Vulnerability and Flood Zone Compatibility 
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Flood Risk Vulnerability Classifications (recreated from the NPPF Planning Practise 

Guidance)  

Vulnerability 

Classification  
Description 

Essential 

infrastructure 

• Essential transport infrastructure (including mass evacuation routes) which has to cross the area 

at risk. 

• Essential utility infrastructure which has to be located in a flood risk area for operational reasons, 

including infrastructure for electricity supply including generation, storage and distribution 

systems; including electricity generating power stations, grid and primary substations storage; 

and water treatment works that need to remain operational in times of flood. 

• Wind turbines. 

• Solar farms. 

Highly 

Vulnerable 

• Police and ambulance stations; fire stations and command centres; telecommunications 

installations required to be operational during flooding. 

• Emergency dispersal points. 

• Basement dwellings. 

• Caravans, mobile homes and park homes intended for permanent residential use. 

• Installations requiring hazardous substances consent. (Where there is a demonstrable need to 

locate such installations for bulk storage of materials with port or other similar facilities, or such 

installations with energy infrastructure or carbon capture and storage installations, that require 

coastal or water-side locations, or need to be located in other high flood risk areas, in these 

instances the facilities should be classified as ‘Essential Infrastructure’.) 

More 

Vulnerable 

• Hospitals 

• Residential institutions such as residential care homes, children’s homes, social services homes, 

prisons and hostels. 

• Buildings used for dwelling houses, student halls of residence, drinking establishments, nightclubs 

and hotels. 

• Non–residential uses for health services, nurseries and educational establishments. 

• Landfill* and sites used for waste management facilities for hazardous waste. 

• Sites used for holiday or short-let caravans and camping, subject to a specific warning and 

evacuation plan. 

Less 

Vulnerable 

• Police, ambulance and fire stations which are not required to be operational during flooding. 

• Buildings used for shops; financial, professional and other services; restaurants, cafes and hot 

food takeaways; offices; general industry, storage and distribution; non-residential institutions 

not included in the ‘more vulnerable’ class; and assembly and leisure. 

• Land and buildings used for agriculture and forestry. 

• Waste treatment (except landfill* and hazardous waste facilities). 

• Minerals working and processing (except for sand and gravel working). 

• Water treatment works which do not need to remain operational during times of flood. 

• Sewage treatment works, if adequate measures to control pollution and manage sewage 

during flooding events are in place. 

• Car parks. 

Water-

Compatible 

Development 

• Flood control infrastructure. 

• Water transmission infrastructure and pumping stations. 

• Sewage transmission infrastructure and pumping stations. 

• Sand and gravel working. 

• Docks, marinas and wharves. 

• Navigation facilities. 

• Ministry of Defence installations. 

• Ship building, repairing and dismantling, dockside fish processing and refrigeration and 

compatible activities requiring a waterside location. 

• Water-based recreation (excluding sleeping accommodation). 

• Lifeguard and coastguard stations. 

• Amenity open space, nature conservation and biodiversity, outdoor sports and recreation and 

essential facilities such as changing rooms. 

• Essential ancillary sleeping or residential accommodation for staff required by uses in this 

category, subject to a specific warning and evacuation plan. 
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Flood Zone Compatibility (recreated from the NPPF Planning Practise Guidance) 

Flood Zone 

Vulnerability Classification 

Essential infrastructure Highly Vulnerable More Vulnerable Less Vulnerable Water Compatible 

Flood Zone 1 

(Low Probability) 
Development is appropriate Development is appropriate Development is appropriate Development is appropriate Development is appropriate 

Flood Zone 2 

(Medium 

Probability) 

Development is appropriate 

To be deemed appropriate 

an exception test is required 

to demonstrate: 

• The development will be 

safe for its life time without 

increasing flood risk 

elsewhere, and where 

possible reduce overall 

flood risk  

• the sustainability benefits 

of the development to 

the community outweigh 

the flood risk. 

Development is appropriate Development is appropriate Development is appropriate 

Flood Zone 3a 

(High Probability) 

To be deemed appropriate an 

exception test is required to 

demonstrate: 

• The development will be safe 

for its life time without 

increasing flood risk 

elsewhere, and where 

possible reduce overall flood 

risk  

the sustainability benefits of the 

development to the community 

outweigh the flood risk. 

 

Additionally, essential 

infrastructure should be 

designed and constructed to 

remain operational and safe in 

times of flood. 

Development should not be 

permitted 

To be deemed appropriate 

an exception test is required 

to demonstrate: 

• The development will be 

safe for its life time without 

increasing flood risk 

elsewhere, and where 

possible reduce overall 

flood risk  

• the sustainability benefits 

of the development to 

the community outweigh 

the flood risk. 

Development is appropriate Development is appropriate 
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Flood Zone 

Vulnerability Classification 

Essential infrastructure Highly Vulnerable More Vulnerable Less Vulnerable Water Compatible 

Flood Zone 3b 

(The Functional 

Floodplain) 

To be deemed appropriate an 

exception test is required to 

demonstrate: 

• The development will be safe 

for its life time without 

increasing flood risk 

elsewhere, and where 

possible reduce overall flood 

risk  

• the sustainability benefits of 

the development to the 

community outweigh the 

flood risk. 

 

Additionally, development 

should be designed and 

constructed to: 

• remain operational and safe 

for users in times of flood; 

• result in no net loss of 

floodplain storage; 

• not impede water flows and 

not increase flood risk 

elsewhere. 

Development should not be 

permitted 

Development should not be 

permitted 

Development should not be 

permitted 

Development is appropriate 

if designed and constructed 

to: 

• remain operational and 

safe for users in times of 

flood; 

• result in no net loss of 

floodplain storage; 

• not impede water flows 

and not increase flood 

risk elsewhere. 
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Appendix 3: EA Product 4 Information 
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13/02/2023 GMMC298018JP

Map Reference Model Node Reference Easting Northing Data 5 % AEP (1 in 20 year) 1.33 % AEP (1 in 75 year) 1 % AEP (1 in 100 year)
1 % AEP (1 in 100 year) + 35% 

increase in flow 

1 % AEP (1 in 100 year) + 70% 

increase in flow  
0.5 % AEP (1 in 200 year) 0.1 % AEP (1 in 1000 year) 5 % AEP (1 in 20 year) 1.33 % AEP (1 in 75 year) 1 % AEP (1 in 100 year)

1 % AEP (1 in 100 year) + 35% 

increase in flow 

1 % AEP (1 in 100 year) + 70% 

increase in flow  
0.5 % AEP (1 in 200 year) 0.1 % AEP (1 in 1000 year)

Modelled Water Level (m aodN) 144.57 144.60 144.61 144.63 144.65 144.63 144.76 144.57 144.60 144.61 144.63 144.65 144.63 144.76

Modelled Flow (cumecs) 2.06 3.00 3.30 4.08 5.13 4.03 7.98 2.06 3.00 3.30 4.08 5.13 4.03 7.99

Modelled Water Level (m aodN) 142.25 142.36 142.39 142.47 142.54 142.47 142.67 142.25 142.36 142.39 142.47 142.54 142.47 142.67

Modelled Flow (cumecs) 2.03 2.80 3.03 3.56 4.27 3.54 6.32 2.03 2.80 3.03 3.55 4.26 3.53 6.49

Modelled Water Level (m aodN) 140.21 140.26 140.27 140.29 140.31 140.29 140.41 140.21 140.26 140.27 140.29 140.31 140.29 140.42

Modelled Flow (cumecs) 1.97 2.60 2.76 3.20 3.61 3.11 4.78 1.97 2.60 2.76 3.20 3.60 3.11 4.76

m aodN - metres above ordnance datum Newlyn

cumecs - cubic metres per second

Notes:

Map Reference Model Node Reference Easting Northing Data 1 % AEP (1 in 100 year)
1 % AEP (1 in 100 year) + 35% 

increase in flow 

1 % AEP (1 in 100 year) + 70% 

increase in flow  
0.1 % AEP (1 in 1000 year)

Modelled Water Level (m aodN) 140.06 140.28 140.47 140.55

Modelled Flow (cumecs) 4.78 6.45 8.11 9.25

Modelled Water Level (m aodN) 136.38 136.75 137.76 138.57

Modelled Flow (cumecs) 4.79 6.45 8.08 9.12

Modelled Water Level (m aodN) 134.88 135.88 136.81 137.34

Modelled Flow (cumecs) 4.77 6.33 7.89 9.04

m aodN - metres above ordnance datum Newlyn

cumecs - cubic metres per second

Notes:

AEP - Annual Exceedence Probability

*Climate Change Scenario - 35% and 70% increases in flow calculated for the 2080's (2070 - 2115).  Please see https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances for more information regarding the new climate change guidance.  The location of the site and the type (vulnerability) of 

development determine the climate change allowances to consider in any flood risk assessment. 

411526

6 ea013_Model_SUDX02_00018 390382 411692

Model data taken from Sudden Brook 2007

412197

412360

412535

Undefended Defended

Undefended

ea013_0180_STAY_0915

ea013_0180_STAY_0619

ea013_0180_STAY_0346

392049

391860

391716

*Climate Change Scenario - 35% and 70% increases in flow calculated for the 2080's (2070 - 2115).  Please see https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances for more information regarding the new climate change guidance.  The location of the site and the type (vulnerability) of 

development determine the climate change allowances to consider in any flood risk assessment. 

Model data taken from Rochdale and Littlebough 2013
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Appendix 4: United Utilities Sewer Records 



UUWaterLtd/041/03-15 United Utilities Water Limited
Registered In England & Wales No. 2366678
Registered Office Haweswater House, Lingley Mere Business Park,
Lingley Green Avenue, Great Sankey, Warrington, WA5 3LP

   
 
 
 
 
BWB Consulting Limited
 
35
Station Street,
Nottingham, Nottinghamshire
NG2 3DQ
 
 
FAO:
 

How to contact us:

United Utilities Water Limited
Property Searches
Haweswater House
Lingley Mere Business Park
Great Sankey
Warrington
WA5 3LP

Telephone: 0370 7510101

E-mail: propertysearches@uuplc.co.uk
 

Your Ref: LDA2943
Our Ref: UUPS-ORD-255717
Date: 08/03/2021

   

Dear Sirs
 
 

Location: Plot J2 Kingsway Business Park
 

I acknowledge with thanks your request dated 02/03/2021 for information on the location of our services.

Please find enclosed plans showing the approximate position of United Utilities’ apparatus known to be in the vicinity of this site.

The enclosed plans are being provided to you subject to the United Utilities terms and conditions for both the wastewater and water
distribution plans which are shown attached.

If you are planning works anywhere in the North West, please read United Utilities’ access statement before you start work to check
how it will affect our network. http://www.unitedutilities.com/work-near-asset.aspx .

I trust the above meets with your requirements and look forward to hearing from you should you need anything further.

If you have any queries regarding this matter please contact us .

 

Yours Faithfully,

 

mailto:property.searches@uuplc.co.uk
http://www.unitedutilities.com/work-near-asset.aspx
https://test.propertysearches.unitedutilities.com/contact-us/


UUWaterLtd/041/03-15 United Utilities Water Limited
Registered In England & Wales No. 2366678
Registered Office Haweswater House, Lingley Mere Business Park,
Lingley Green Avenue, Great Sankey, Warrington, WA5 3LP

TERMS AND CONDITIONS - WASTEWATER AND WATER DISTRIBUTION PLANS
 

These provisions apply to the public sewerage, water distribution and telemetry systems (including sewers which are the subject of
an agreement under Section 104 of the Water Industry Act 1991 and mains installed in accordance with the agreement for the self
construction of water mains) (UUWL apparatus) of United Utilities Water Limited "(UUWL)".

 
TERMS AND CONDITIONS:

- This Map and any information supplied with it is issued subject to the provisions contained below, to the exclusion of all others
and no party relies upon any representation, warranty, collateral contract or other assurance of any person (whether party to this
agreement or not) that is not set out in this agreement or the documents referred to in it.

- This Map and any information supplied with it is provided for general guidance only and no representation, undertaking or
warranty as to its accuracy, completeness or being up to date is given or implied.

- In particular, the position and depth of any UUWL apparatus shown on the Map are approximate only. UUWL strongly
recommends that a comprehensive survey is undertaken in addition to reviewing this Map to determine and ensure the precise
location of any UUWL apparatus. The exact location, positions and depths should be obtained by excavation trial holes.

- The location and position of private drains, private sewers and service pipes to properties are not normally shown on this Map
but their presence must be anticipated and accounted for and you are strongly advised to carry out your own further enquiries
and investigations in order to locate the same.

- The position and depth of UUWL apparatus is subject to change and therefore this Map is issued subject to any removal or
change in location of the same. The onus is entirely upon you to confirm whether any changes to the Map have been made
subsequent to issue and prior to any works being carried out.

- This Map and any information shown on it or provided with it must not be relied upon in the event of any development,
construction or other works (including but not limited to any excavations) in the vicinity of UUWL apparatus or for the purpose of
determining the suitability of a point of connection to the sewerage or other distribution systems.

- No person or legal entity, including any company shall be relieved from any liability howsoever and whensoever arising for any
damage caused to UUWL apparatus by reason of the actual position and/or depths of UUWL apparatus being different from
those shown on the Map and any information supplied with it.

- If any provision contained herein is or becomes legally invalid or unenforceable, it will be taken to be severed from the remaining
provisions which shall be unaffected and continue in full force and affect.

- This agreement shall be governed by English law and all parties submit to the exclusive jurisdiction of the English courts, save
that nothing will prevent UUWL from bringing proceedings in any other competent jurisdiction, whether concurrently or otherwise.



 
The position of the underground apparatus shown on this plan is approximate only and is given in accordance with the best information currently available. United Utilities Water will not accept liability for any loss or damage caused by the actual position being different from those shown.

 
Crown copyright and database rights 2017 Ordnance Survey 100022432. Unauthorised reproduction will infringe these copyrights.

 
 

 
Refno Cover Func Invert Size x Size y Shape Matl Length Grad
7904 CO 150 VC 62.54578
5906 148.88 SW 146.57 225 VC 23.08679
5913 148.56 CO 145.71 225 VC 15.52417 1 in 30
7405 SW 0 225 VC 14.83008
7405 SW 0 225 VC 14.83008
0906 158.8 SW 154.1 1200 CO 65.10599 1 in 203
0906 158.8 SW 154.1 1200 CO 65.10599 1 in 203
9304 SW 0 750 CO 25.63293
9304 SW 0 750 CO 25.63293
4306 139.81 CO 137.78 150 VC 13.15383 1 in 25
4907 150.41 SW 146.85 225 VC 7.81025
9406 SW 140.93 1200 CO 25.80402 1 in 235
6509 SW 0 1200 CO 21.94175
6509 SW 0 1200 CO 21.94175
6001 146.83 SW 145.97 150 VC 79.69943
6003 CO 150 VC 9.440902
6511 SW 0 225 VC 3.354311
6511 SW 0 225 VC 3.354311
8402 CO 0 300 VC 23.32381
8402 CO 0 300 VC 23.32381
6406 CO 0 150 VC 14.14214
9908 157.04 SW 154.63 375 VC 65.005 1 in 96
4909 150.49 FO 146.34 150 VC 11.40175 1 in 16
5914 148.56 SW 146.77 300 VC 14.31782 1 in 48
5904 147.52 CO 143.84 225 VC 7.28011
5304 CO 0 225 VC 26.40076
9906 157.21 SW 154.57 300 VC 53.77579 1 in 283
5912 148.53 SW 143.41 1380 MAC 54.57106
7902 154.36 SW 152.94 150 VC 22.36068 1 in 56
9417 SW 140.8 1200 CO 31.54424 1 in 210
9417 SW 140.8 1200 CO 31.54424 1 in 210
5004 SW 150 VC 92.64988
5510 140.52 CO 136.81 225 VC 10.63015 1 in 39
5510 140.52 CO 136.81 225 VC 10.63015 1 in 39
6407 SW 0 225 VC 17.36767
6407 SW 0 225 VC 17.36767
6413 CO 150 VC 9.079124
6203 148.62 SW 146.38 225 VC 27.53776 1 in 29
0302 149.55 CO 146.72 225 VC 51.94846 1 in 18
0302 149.55 CO 146.72 225 VC 51.94846 1 in 18
8505 144.26 CO 140.7 225 VC 28.86174 1 in 66
8505 144.26 CO 140.7 225 VC 28.86174 1 in 66
0414 FO 100 PVC 14.58894
0414 FO 100 PVC 14.58894
0414 FO 100 PVC 14.58894
0414 FO 100 PVC 14.58894
5305 142.67 CO 140.38 100 VC 5
8517 CO 100 VC 30.31561
8517 CO 100 VC 30.31561
9102 153.3 FO 151.75 225 VC 30.10442 1 in 188
9102 153.3 FO 151.75 225 VC 30.10442 1 in 188
5006 146.3 CO 143.8 225 VC 59.48109 1 in 47
6603 145.46 CO 142.31 225 VC 89.15154 1 in 27
5306 142.95 CO 140.21 225 VC 10.63015
5310 CO 100 VC 24.22394
5107 144.62 FO 141.94 225 VC 4.123106
9902 157.22 FO 154.8 150 VC 19.96499 1 in 49
8004 155.32 SW 154.06 225 VC 31.67438 1 in 138
0408 FO 142.67 300 VC 20.84793 1 in 149
0408 FO 142.67 300 VC 20.84793 1 in 149
0408 FO 142.67 300 VC 20.84793 1 in 149
0408 FO 142.67 300 VC 20.84793 1 in 149
9914 FO 150 VC 4.993862
9409 SW 140.82 300 VC 5.90783 1 in 295
9409 SW 140.82 300 VC 5.90783 1 in 295
6911 CO 150 VC 42.09335
4912 149.94 FO 144.61 225 VC 40.31129 1 in 106
0008 159.14 FO 155.94 225 VC 31.14424 1 in 84
0008 159.14 FO 155.94 225 VC 31.14424 1 in 84
8911 SW 100 VC 4.626881
6105 147.45 SW 145.43 225 VC 21.56608 1 in 18
5003 145.58 CO 141.85 225 VC 17.26268 1 in 25
0007 SW 0 300 VC 29.55138
9014 156.94 SW 155.03 225 VC 19.4938 1 in 130
0202 SW 0 450 CO 44.36969
0202 SW 0 450 CO 44.36969
5505 141.61 CO 138.37 225 VC 24.76093
5005 SW 1600 MAC 32.01562
0004 FO 0 150 VC 53.71965
5303 141.44 CO 138.43 225 VC 19.31321 1 in 129
0006 SW 0 225 VC 53.24144
8413 SW 140.57 300 VC 17.25203 1 in 246
8413 SW 140.57 300 VC 17.25203 1 in 246
0422 FO 100 VC 12.55899
0422 FO 100 VC 12.55899
0422 FO 100 VC 12.55899
0422 FO 100 VC 12.55899
6902 149.81 CO 147.88 150 VC 15 1 in 13
7901 154.16 SW 152.53 150 VC 82.28001 1 in 64
4404 139.3 CO 136.75 225 VC 20.02498 1 in 167
4404 139.3 CO 136.75 225 VC 20.02498 1 in 167
0402 SW 143.16 450 CO 23.65433 1 in 394
0402 SW 143.16 450 CO 23.65433 1 in 394
6508 SW 0 300 VC 6.229615
6508 SW 0 300 VC 6.229615
6304 142.1 CO 138.07 525 VC 6.403124
8001 155.59 FO 153.63 150 VC 17.37098 1 in 134
9008 156.78 FO 153.04 150 VC 17.8895 1 in 138
7402 CO 150 VC 6.025026
9917 FO 100 VC 13.90552
5309 CO 100 VC 5.249513
6414 CO 150 VC 14.58395
7301 141.99 CO 138.43 450 VC 50.24938 1 in 173
8005 155.82 SW 153.83 225 VC 26.14604 1 in 145
0501 144.25 CO 141.35 375 VC 82.80096 1 in 45
0501 144.25 CO 141.35 375 VC 82.80096 1 in 45
4406 139.56 CO 139.03 150 VC 17.02939 1 in 30
4406 139.56 CO 139.03 150 VC 17.02939 1 in 30
8504 145.01 CO 142.13 150 VC 23.60085 1 in 62
8504 145.01 CO 142.13 150 VC 23.60085 1 in 62
9016 158.19 FO 155.57 225 VC 18.83193 1 in 55
9016 158.19 FO 155.57 225 VC 18.83193 1 in 55
9403 143.17 CO 140.33 300 VC 10.37707 1 in 43
9403 143.17 CO 140.33 300 VC 10.37707 1 in 43
7504 143.57 CO 140.33 300 VC 44.10215
7504 143.57 CO 140.33 300 VC 44.10215
4303 140.46 CO 136.9 540 BR 55.54278
4405 139.31 CO 136.93 225 VC 17 1 in 131
4405 139.31 CO 136.93 225 VC 17 1 in 131
0403 SW 143.1 450 CO 40.11459 1 in 401
0403 SW 143.1 450 CO 40.11459 1 in 401
0403 SW 143.1 450 CO 40.11459 1 in 401
0403 SW 143.1 450 CO 40.11459 1 in 401
8409 142.21 SW 140.27 1200 CO 23.56172 1 in 337
8409 142.21 SW 140.27 1200 CO 23.56172 1 in 337
8007 156.28 SW 153.8 225 VC 15.30872 1 in 102
9007 156.55 FO 153.75 150 VC 32.06864 1 in 64
9018 FO 100 VC 17.69356
9012 156.76 SW 153.35 300 VC 22.57987 1 in 151
9019 FO 100 VC 18.61551
6305 CO 0 525 VC 77.83431
5920 CO 150 VC 18.80374
9901 157 FO 154.9 150 VC 15.82329 1 in 158
8604 148.9 CO 146.11 300 VC 80.71104 1 in 18
6102 145.24 FO 142.82 225 VC 38.32754 1 in 44
5512 CO 0 150 VC 22.67157
5512 CO 0 150 VC 22.67157
9410 SW 140.65 1200 CO 9.901921 1 in 124
9410 SW 140.65 1200 CO 9.901921 1 in 124
9013 156.65 SW 153.2 300 VC 9.312605
4911 150.46 SW 0 225 VC 20.56932
0102 SW 0 450 CO 50.92858
0102 SW 0 450 CO 50.92858
4505 139.12 SW 136.23 660 BR 17.02939 1 in 122
4505 139.12 SW 136.23 660 BR 17.02939 1 in 122
0407 FO 142.82 300 VC 23.24899 1 in 155
0407 FO 142.82 300 VC 23.24899 1 in 155
5108 144.69 FO 143.11 150 VC 7.81025
6005 CO 150 VC 14.31617
6903 151.5 SW 149.76 300 VC 26.30589 1 in 16
5302 141.72 CO 138.25 225 VC 88.00275 1 in 110
5509 139.95 CO 136.31 300 VC 21.93171 1 in 40
5509 139.95 CO 136.31 300 VC 21.93171 1 in 40
5101 143.81 SW 140.36 450 BR 30.41381
6302 141.28 CO 139.03 225 VC 39.31921 1 in 80
0107 SW 0 225 VC 32.23659
0107 SW 0 225 VC 32.23659
0421 FO 100 VC 7.49179
0421 FO 100 VC 7.49179
0421 FO 100 VC 7.49179
0421 FO 100 VC 7.49179
9916 SW 100 VC 17.50452
8006 156.1 SW 153.65 300 VC 41.95615 1 in 140
6106 146 SW 144.24 225 VC 13.97316 1 in 18
5007 146.34 CO 144.24 150 VC 4 1 in 22
6101 145.25 SW 143.45 225 VC 39.31921 1 in 44
8503 145.32 CO 142.74 150 VC 31.7805 1 in 53
8503 145.32 CO 142.74 150 VC 31.7805 1 in 53
9009 156.69 FO 152.91 150 VC 35.07051 1 in 125
7404 SW 0 225 VC 18.36441
7404 SW 0 225 VC 18.36441
0003 160.15 FO 157.51 225 VC 29.93069 1 in 36
8003 156.11 FO 153.25 150 VC 39.77404 1 in 189
9918 FO 100 VC 15.00834
6512 FO 0 225 VC 33.16039
6512 FO 0 225 VC 33.16039
8405 142.08 CO 139.48 375 VC 37.00513 1 in 119
8405 142.08 CO 139.48 375 VC 37.00513 1 in 119
9915 FO 150 VC 6.487864
5504 140.36 CO 137.79 150 VC 8.246211
5504 140.36 CO 137.79 150 VC 8.246211
5202 144.29 CO 142.15 225 VC 51.78803 1 in 100
6103 147.46 FO 145.26 150 VC 23.67225 1 in 35
6904 152.96 SW 150.41 300 VC 23.60085 1 in 38
6402 141.67 CO 139.73 150 VC 6.082355
9301 145.35 CO 141.7 300 VC 55.96341
6901 149.44 SW 148.06 300 VC 25.70992 1 in 20
9011 156.55 SW 155.27 225 VC 35.96541 1 in 150
6510 SW 0 300 VC 4.151205
6510 SW 0 300 VC 4.151205
5903 147.13 CO 0 375 VC 6.324555
0104 FO 0 150 VC 40.16231
0104 FO 0 150 VC 40.16231
0101 SW 0 300 VC 27.8612
8401 142.31 CO 140.85 150 VC 6.708204
8401 142.31 CO 140.85 150 VC 6.708204
5111 CO 100 VC 18.34774
6202 148.65 SW 146.62 225 VC 29.42893 1 in 123
4506 138.36 CO 137.2 150 VC 15.6205
4506 138.36 CO 137.2 150 VC 15.6205
6303 141.97 CO 138.52 225 VC 9.219544

 
Refno Cover Func Invert Size x Size y Shape Matl Length Grad
0105 FO 0 225 VC 30.80777
0105 FO 0 225 VC 30.80777
0907 158.88 FO 156.68 225 VC 16.23012 1 in 22
0907 158.88 FO 156.68 225 VC 16.23012 1 in 22
4305 140.16 CO 138.41 150 VC 14.86607 1 in 28
8403 141.84 CO 139.12 450 VC 120.8216 1 in 178
8403 141.84 CO 139.12 450 VC 120.8216 1 in 178
5112 CO 100 VC 5.962448
6909 CO 150 VC 34.38065
4407 139.45 CO 137.43 225 VC 38.01316 1 in 88
4407 139.45 CO 137.43 225 VC 38.01316 1 in 88
9407 FO 142.37 300 VC 48.5247 1 in 93
9407 FO 142.37 300 VC 48.5247 1 in 93
9407 FO 142.37 300 VC 48.5247 1 in 93
9407 FO 142.37 300 VC 48.5247 1 in 93
9421 CO 100 VC 2.137812
9421 CO 100 VC 2.137812
6002 150.35 SW 149.5 150 VC 69.89278 1 in 20
8018 FO 150 PVC 10.99478
5907 148.31 CO 144.3 375 VC 32.98484
7908 SW 100 VC 23.19343
9501 143.36 CO 140.51 375 VC 76.32169 1 in 144
9501 143.36 CO 140.51 375 VC 76.32169 1 in 144
8902 CO 150 VC 15.76082
4908 150.4 FO 144.9 225 VC 8.544003 1 in 32
4202 141.23 CO 138.26 225 VC 14.86607
9411 SW 140.96 450 CO 2.324237
9411 SW 140.96 450 CO 2.324237
9411 SW 140.96 450 CO 2.324237
9411 SW 140.96 450 CO 2.324237
5109 144.48 CO 142.78 225 VC 51.97115 1 in 85
4918 CO 150 VC 7.503705
9909 156.86 FO 155.18 150 PVC 40.55102 1 in 145
5403 141.84 CO 140.63 150 VC 7.071068
8414 SW 140.5 1200 CO 3.87781 1 in 129
8414 SW 140.5 1200 CO 3.87781 1 in 129
9904 157.17 SW 154.88 225 VC 24.10503 1 in 185
5201 143.87 CO 141.6 225 VC 55.32631 1 in 33
5905 148.2 CO 144.21 225 VC 8.246211 1 in 24
5110 SW 1700 BR 7.28011
5909 148.32 CO 144.77 150 VC 5 1 in 63
5916 CO 100 VC 6.315803
5901 146.96 CO 142.49 375 VC 52.88667 1 in 32
8002 155.81 FO 153.5 150 VC 31.30395 1 in 125
0409 FO 142.53 300 VC 23.71328 1 in 148
0409 FO 142.53 300 VC 23.71328 1 in 148
0409 FO 142.53 300 VC 23.71328 1 in 148
0409 FO 142.53 300 VC 23.71328 1 in 148
8008 155.85 SW 154 225 VC 37.4892 1 in 187
9905 157.49 SW 154.75 225 VC 16.73408 1 in 93
9907 156.79 SW 154.38 375 VC 5.780902 1 in 5
6403 143.06 CO 139.18 150 VC 6.403124
8016 FO 100 VC 33.35115
6912 CO 150 VC 15.44867
0301 CO 0 225 VC 34.40696
6104 146.05 FO 144.59 150 VC 17.24208 1 in 10
5508 CO 0 225 VC 24.04163
5508 CO 0 225 VC 24.04163
5506 142.25 CO 138.98 225 VC 21.2132 1 in 40
5506 142.25 CO 138.98 225 VC 21.2132 1 in 40
6201 148.64 FO 147.09 150 VC 25.15165 1 in 14
8410 141.83 SW 139.9 1000 CO 24.20744 1 in 303
8410 141.83 SW 139.9 1000 CO 24.20744 1 in 303
9006 156.95 FO 154.02 150 VC 41.99197 1 in 156
0106 SW 0 225 VC 38.23397
0106 SW 0 225 VC 38.23397
0204 FO 0 225 VC 93.2085
0204 FO 0 225 VC 93.2085
9408 CO 0 300 VC 35.96058
0203 SW 0 300 VC 31.81309
0203 SW 0 300 VC 31.81309
9103 154.45 FO 152.1 225 VC 15.74119 1 in 45
9103 154.45 FO 152.1 225 VC 15.74119 1 in 45
0103 FO 0 225 VC 83.67099
8015 FO 100 PVC 12.13865
5106 144.57 SW 142.54 225 VC 48.50773 1 in 38
8507 CO 150 VC 20.40897
8507 CO 150 VC 20.40897
9002 155.74 SW 0 UN 0.3746718
9002 155.74 SW 0 UN 0.3746718
4921 CO 100 PVC 7.806711
8407 142.31 CO 139.93 375 VC 14.31782 1 in 143
8407 142.31 CO 139.93 375 VC 14.31782 1 in 143
9001 157.08 SW 153.78 1200 CO 53.7048 1 in 448
9001 157.08 SW 153.78 1200 CO 53.7048 1 in 448
8406 142.14 CO 139.6 375 VC 18.11077 1 in 181
8406 142.14 CO 139.6 375 VC 18.11077 1 in 181
9934 FO 100 PVC 10.48805
4103 143.8 CO 141.07 525 VC 106.6488 1 in 34
5503 139.71 CO 138.53 150 VC 23.34524 1 in 35
5118 FO 0 225 VC 25.79996
5402 141.67 CO 139.11 225 VC 26.1725
5402 141.67 CO 139.11 225 VC 26.1725
6516 CO 100 VC 8.513562
6516 CO 100 VC 8.513562
9010 155.78 FO 152.63 150 VC 68.90351 1 in 157
9010 155.78 FO 152.63 150 VC 68.90351 1 in 157
4203 CO 0 525 VC 40.5216
6505 145.6 CO 142.25 225 VC 97.28532 1 in 35
6505 145.6 CO 142.25 225 VC 97.28532 1 in 35
4507 138.21 CO 137.35 225 VC 60.00833 1 in 107
4507 138.21 CO 137.35 225 VC 60.00833 1 in 107
4208 CO 150 VC 7.523701
7501 146.44 CO 143.41 225 VC 87.23629 1 in 29
4104 CO 150 VC 21.68249
5103 143.81 FO 140.41 150 VC 13.92839
4320 CO 150 VC 6.583839
6517 CO 150 VC 8.14004
6517 CO 150 VC 8.14004
4301 CO 0 525 VC 29.12044
5105 FO 0 225 VC 32.62093
8415 CO 225 VC 3.670241
8415 CO 225 VC 3.670241
8408 142.37 CO 139.77 375 VC 25.18439 1 in 148
8408 142.37 CO 139.77 375 VC 25.18439 1 in 148
5104 143.48 SW 139.76 1300 BR 179.477
5401 142.17 CO 138.18 525 CO 72.13876 1 in 57
5401 142.17 CO 138.18 525 CO 72.13876 1 in 57
9306 CO 150 VC 11.50932
6513 CO 0 225 VC 8.776383
6513 CO 0 225 VC 8.776383
9004 156.47 FO 152.84 225 VC 32.34111 1 in 44
9004 156.47 FO 152.84 225 VC 32.34111 1 in 44
9302 146.88 CO 143.85 225 VC 30.42042 1 in 21
9302 146.88 CO 143.85 225 VC 30.42042 1 in 21
9003 FO 0 225 VC 58.31483
9003 FO 0 225 VC 58.31483
9903 157.54 FO 154.39 150 VC 27.17603 1 in 109
9903 157.54 FO 154.39 150 VC 27.17603 1 in 109
6404 CO 0 525 VC 53.07542
6404 CO 0 525 VC 53.07542
5002 145.38 CO 140.83 450 VC 98.95573
4201 141.43 CO 137.86 525 VC 16.49242
9005 157.14 FO 154.14 150 VC 18.05422 1 in 150
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The position of the underground apparatus shown on this plan is approximate only and is given in accordance with the best information currently available. United Utilities Water will not accept liability for any loss or damage caused by the actual position being different from those shown.
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Refno Cover Func Invert Size x Size y Shape Matl Length Grad
5003 CO 0 375 VC 42.94182
7602 148.02 CO 144.92 300 VC 75.66527 1 in 81
7405 SW 0 225 VC 14.83008
7405 SW 0 225 VC 14.83008
9406 SW 140.93 1200 CO 25.80402 1 in 235
6509 SW 0 1200 CO 21.94175
6509 SW 0 1200 CO 21.94175
7008 CO 150 VC 5.764816
6511 SW 0 225 VC 3.354311
6511 SW 0 225 VC 3.354311
8402 CO 0 300 VC 23.32381
8402 CO 0 300 VC 23.32381
8602 150.25 SW 148.16 225 VC 101.7104 1 in 1271
0807 CO 150 VC 10.5209
0807 CO 150 VC 10.5209
8801 148.12 CO 143.84 225 VC 27.47803 1 in 98
9607 CO 150 VC 4.148784
9705 CO 150 VC 7.595233
6602 145.82 CO 142.62 375 VC 87.72685 1 in 33
9701 150.42 CO 147.39 225 VC 92.6364 1 in 80
8902 148.27 CO 146.8 150 VC 22.6324 1 in 8
9417 SW 140.8 1200 CO 31.54424 1 in 210
9417 SW 140.8 1200 CO 31.54424 1 in 210
5510 140.52 CO 136.81 225 VC 10.63015 1 in 39
5510 140.52 CO 136.81 225 VC 10.63015 1 in 39
9703 152.82 CO 149.56 225 VC 94.36631 1 in 41
6609 CO 150 VC 8.449613
6407 SW 0 225 VC 17.36767
6407 SW 0 225 VC 17.36767
8505 144.26 CO 140.7 225 VC 28.86174 1 in 66
8505 144.26 CO 140.7 225 VC 28.86174 1 in 66
0414 FO 100 PVC 14.58894
0414 FO 100 PVC 14.58894
0414 FO 100 PVC 14.58894
0414 FO 100 PVC 14.58894
0908 CO 150 VC 14.49864
0908 CO 150 VC 14.49864
8517 CO 100 VC 30.31561
8517 CO 100 VC 30.31561
8603 149.52 CO 147.22 300 VC 75.29276 1 in 118
5007 SW 150 UN 10.41356
6603 145.46 CO 142.31 225 VC 89.15154 1 in 27
6503 146.78 CO 143.59 375 VC 76.38062 1 in 81
9806 CO 100 VC 21.74045
9806 CO 100 VC 21.74045
8803 145.22 CO 142.76 225 VC 15.02805 1 in 63
8703 149.37 CO 146.21 300 VC 101.1212 1 in 79
4810 140.95 CO 136.69 470 BR 21.37756
0408 FO 142.67 300 VC 20.84793 1 in 149
0408 FO 142.67 300 VC 20.84793 1 in 149
0408 FO 142.67 300 VC 20.84793 1 in 149
0408 FO 142.67 300 VC 20.84793 1 in 149
9409 SW 140.82 300 VC 5.90783 1 in 295
9409 SW 140.82 300 VC 5.90783 1 in 295
9801 151.39 CO 148.8 225 VC 77.23551 1 in 58
7611 CO 100 VC 1.042587
6611 CO 100 VC 11.12245
0902 148.8 SW 145.28 225 VC 33.13608
0902 148.8 SW 145.28 225 VC 33.13608
8901 149.12 CO 147.13 225 VC 85.27602 1 in 86
5609 CO 100 VC 22.96621
5505 141.61 CO 138.37 225 VC 24.76093
0804 150.8 SW 148.48 225 VC 28.86174 1 in 43
0804 150.8 SW 148.48 225 VC 28.86174 1 in 43
5803 141.64 CO 138.14 300 VC 45.35416 1 in 73
7605 CO 100 VC 10.53285
6502 143.93 CO 142.82 150 VC 6.403124 1 in 3
8413 SW 140.57 300 VC 17.25203 1 in 246
8413 SW 140.57 300 VC 17.25203 1 in 246
0422 FO 100 VC 12.55899
0422 FO 100 VC 12.55899
0422 FO 100 VC 12.55899
0422 FO 100 VC 12.55899
5004 146.77 CO 143.63 375 VC 101.2279 1 in 32
8903 148.37 CO 144.02 225 VC 33.70771 1 in 187
4404 139.3 CO 136.75 225 VC 20.02498 1 in 167
4404 139.3 CO 136.75 225 VC 20.02498 1 in 167
0402 SW 143.16 450 CO 23.65433 1 in 394
0402 SW 143.16 450 CO 23.65433 1 in 394
6508 SW 0 300 VC 6.229615
6508 SW 0 300 VC 6.229615
6802 143.59 CO 141.22 225 VC 34.79724 1 in 39
8706 CO 100 VC 8.005173
4503 138.68 CO 0 150 VC 7.81025
5001 150.36 CO 148.34 225 VC 25.94224 1 in 22
8906 145.14 CO 142.52 225 VC 8.648321
7610 CO 100 VC 8.793706
0501 144.25 CO 141.35 375 VC 82.80096 1 in 45
0501 144.25 CO 141.35 375 VC 82.80096 1 in 45
4406 139.56 CO 139.03 150 VC 17.02939 1 in 30
4406 139.56 CO 139.03 150 VC 17.02939 1 in 30
8504 145.01 CO 142.13 150 VC 23.60085 1 in 62
8504 145.01 CO 142.13 150 VC 23.60085 1 in 62
9403 143.17 CO 140.33 300 VC 10.37707 1 in 43
9403 143.17 CO 140.33 300 VC 10.37707 1 in 43
7504 143.57 CO 140.33 300 VC 44.10215
7504 143.57 CO 140.33 300 VC 44.10215
4405 139.31 CO 136.93 225 VC 17 1 in 131
4405 139.31 CO 136.93 225 VC 17 1 in 131
0403 SW 143.1 450 CO 40.11459 1 in 401
0403 SW 143.1 450 CO 40.11459 1 in 401
0403 SW 143.1 450 CO 40.11459 1 in 401
0403 SW 143.1 450 CO 40.11459 1 in 401
4717 139.15 CO 136.75 300 VC 72.18635 1 in 71
8409 142.21 SW 140.27 1200 CO 23.56172 1 in 337
8409 142.21 SW 140.27 1200 CO 23.56172 1 in 337
7601 148.15 CO 146.93 150 VC 8.062258 1 in 5
8003 148.03 CO 146.11 225 VC 22.13594 1 in 89
5702 140.89 SW 137.59 225 VC 20.39608
6807 CO 150 VC 9.191045
6305 CO 0 525 VC 77.83431
8604 148.9 CO 146.11 300 VC 80.71104 1 in 18
5512 CO 0 150 VC 22.67157
5512 CO 0 150 VC 22.67157
8807 SW 100 PVC 9.053079
9410 SW 140.65 1200 CO 9.901921 1 in 124
9410 SW 140.65 1200 CO 9.901921 1 in 124
4505 139.12 SW 136.23 660 BR 17.02939 1 in 122
4505 139.12 SW 136.23 660 BR 17.02939 1 in 122
0407 FO 142.82 300 VC 23.24899 1 in 155
0407 FO 142.82 300 VC 23.24899 1 in 155
8908 CO 100 PVC 9.774421
0702 151.68 CO 149.89 300 VC 143.1863 1 in 118
0702 151.68 CO 149.89 300 VC 143.1863 1 in 118
6608 CO 150 VC 29.88698
5705 140.64 SW 138.8 225 VC 55.10898 1 in 70
5803 141.64 CO 138.14 525 VC 46.99864 1 in 214
0903 148.43 SW 145.92 225 VC 26.4764 1 in 42
0903 148.43 SW 145.92 225 VC 26.4764 1 in 42
5509 139.95 CO 136.31 300 VC 21.93171 1 in 40
5509 139.95 CO 136.31 300 VC 21.93171 1 in 40
5802 141.87 CO 137.52 450 BR 37.48333 1 in 45
0421 FO 100 VC 7.49179
0421 FO 100 VC 7.49179
0421 FO 100 VC 7.49179
0421 FO 100 VC 7.49179
0907 CO 150 VC 12.23486
5604 138.7 CO 136.91 225 VC 12.04159
9810 CO 100 PVC 3.152436
9901 150.27 CO 148.29 225 VC 87.00574 1 in 76
8503 145.32 CO 142.74 150 VC 31.7805 1 in 53
8503 145.32 CO 142.74 150 VC 31.7805 1 in 53
4705 140.11 CO 137.46 225 VC 48.6621 1 in 63
7404 SW 0 225 VC 18.36441
7404 SW 0 225 VC 18.36441
5002 148.07 CO 146.94 150 VC 7.211102
6512 FO 0 225 VC 33.16039
6512 FO 0 225 VC 33.16039
8405 142.08 CO 139.48 375 VC 37.00513 1 in 119
8405 142.08 CO 139.48 375 VC 37.00513 1 in 119
5504 140.36 CO 137.79 150 VC 8.246211
5504 140.36 CO 137.79 150 VC 8.246211
4615 138.54 CO 136.8 150 VC 7.071068
4703 140.41 CO 138.79 150 VC 7.071068
8704 CO 150 VC 8.029721
4502 139.02 CO 135.36 375 VC 8.485281
6510 SW 0 300 VC 4.151205
6510 SW 0 300 VC 4.151205
8401 142.31 CO 140.85 150 VC 6.708204
8401 142.31 CO 140.85 150 VC 6.708204
4506 138.36 CO 137.2 150 VC 15.6205
4506 138.36 CO 137.2 150 VC 15.6205
8701 149.88 CO 146.65 225 VC 97.86507 1 in 91
9704 CO 150 VC 16.00533
8403 141.84 CO 139.12 450 VC 120.8216 1 in 178
8403 141.84 CO 139.12 450 VC 120.8216 1 in 178
7002 147.5 CO 146.23 225 VC 64.7611 1 in 130
9709 CO 100 VC 8.562573
5610 SW 100 VC 13.13935
4407 139.45 CO 137.43 225 VC 38.01316 1 in 88
4407 139.45 CO 137.43 225 VC 38.01316 1 in 88
8904 145.97 CO 144.42 225 VC 37.30077 1 in 93
9407 FO 142.37 300 VC 48.5247 1 in 93
9407 FO 142.37 300 VC 48.5247 1 in 93
9407 FO 142.37 300 VC 48.5247 1 in 93
9407 FO 142.37 300 VC 48.5247 1 in 93
9421 CO 100 VC 2.137812
9421 CO 100 VC 2.137812
4501 CO 0 750 CO 37.53665
0803 149.73 SW 147.78 225 VC 22.02271 1 in 37
0803 149.73 SW 147.78 225 VC 22.02271 1 in 37
5805 141.85 SW 140.28 225 VC 48.6621 1 in 61
4613 138.29 CO 135.93 150 VC 19.10497 1 in 382
5605 142.5 CO 139.12 450 VC 49.92995 1 in 40
4706 139.36 CO 136.66 225 VC 26.30589 1 in 45
9501 143.36 CO 140.51 375 VC 76.32169 1 in 144
9501 143.36 CO 140.51 375 VC 76.32169 1 in 144
6628 CO 100 VC 8.871205
5701 141.51 SW 139.47 225 VC 49.64877 1 in 68
9411 SW 140.96 450 CO 2.324237
9411 SW 140.96 450 CO 2.324237
9411 SW 140.96 450 CO 2.324237
9411 SW 140.96 450 CO 2.324237
7802 143.93 CO 142.1 225 VC 43.94097 1 in 50
9002 148.61 SW 146.91 300 VC 52.34501 1 in

0.35830658
9603 CO 150 VC 18.59209
9702 151.52 SW 150.12 225 VC 89.27486 1 in 46
8501 151.21 CO 146.57 300 VC 35.05709 1 in 88
4811 140.83 CO 138.17 225 VC 38.63936
4704 CO 0 225 VC 11.18034
9902 150.33 CO 145.81 225 VC 48.27007

 
Refno Cover Func Invert Size x Size y Shape Matl Length Grad
7006 CO 150 VC 11.02506
8414 SW 140.5 1200 CO 3.87781 1 in 129
8414 SW 140.5 1200 CO 3.87781 1 in 129
8905 145.43 CO 142.89 225 VC 10.63766 1 in 82
1001 SW 0 225 VC 80.9506
5704 140.29 CO 139.45 150 VC 8.062258
7005 CO 150 VC 4.983509
5603 138.79 CO 135.59 460 BR 16.64332
0409 FO 142.53 300 VC 23.71328 1 in 148
0409 FO 142.53 300 VC 23.71328 1 in 148
0409 FO 142.53 300 VC 23.71328 1 in 148
0409 FO 142.53 300 VC 23.71328 1 in 148
5501 140.92 CO 138.5 225 VC 60.87693 1 in 39
9602 151.77 CO 148.66 300 VC 73.24992 1 in 163
7702 149.27 CO 145.47 225 VC 91.97245 1 in 46
8708 CO 100 VC 10.67031
6403 143.06 CO 139.18 150 VC 6.403124
6001 148.89 CO 145.8 375 VC 78.29432
5508 CO 0 225 VC 24.04163
5508 CO 0 225 VC 24.04163
4504 138.45 SW 136.09 600 BR 42.54409
0601 145.07 CO 142.21 375 VC 78.49203 1 in 92
8802 148.71 CO 143.56 225 VC 59.84796 1 in 89
5506 142.25 CO 138.98 225 VC 21.2132 1 in 40
5506 142.25 CO 138.98 225 VC 21.2132 1 in 40
8410 141.83 SW 139.9 1000 CO 24.20744 1 in 303
8410 141.83 SW 139.9 1000 CO 24.20744 1 in 303
8804 CO 100 PVC 4.126227
7801 144.24 CO 0 225 VC 45.69331
5008 SW 150 UN 7.478387
9408 CO 0 300 VC 35.96058
8907 CO 0 225 VC 41.91701
5601 139.49 FO 138.94 150 VC 32.55764
5703 CO 0 225 VC 19.10497
0901 149.75 CO 0 300 VC 28.84441
0901 149.75 CO 0 300 VC 28.84441
5606 140.37 CO 136.87 450 VC 43.56604 1 in 39
8809 CO 100 PVC 4.434119
8507 CO 150 VC 20.40897
8507 CO 150 VC 20.40897
5706 141.67 CO 139.77 225 VC 85.32877 1 in 948
5804 141.28 CO 139.42 525 VC 25.31798 1 in 21
6801 141.77 CO 140.33 300 VC 65.51336 1 in 67
5707 142 CO 140.17 225 VC 38.63936 1 in 99
5801 CO 100 VC 10.70374
5806 CO 100 VC 8.987749
9903 CO 100 VC 14.85812
6815 CO 100 VC 7.302792
6701 143.15 CO 141.78 225 VC 78.26311 1 in 55
7501 146.44 CO 143.41 225 VC 87.23629 1 in 29
4614 137.97 CO 135.79 150 VC 8
4618 CO 0 470 BR 15
4617 CO 0 660 BR 17
5503 139.71 CO 138.53 150 VC 23.34524 1 in 35
6404 CO 0 525 VC 53.07542
6404 CO 0 525 VC 53.07542
6505 145.6 CO 142.25 225 VC 97.28532 1 in 35
6505 145.6 CO 142.25 225 VC 97.28532 1 in 35
6516 CO 100 VC 8.513562
6516 CO 100 VC 8.513562
5402 141.67 CO 139.11 225 VC 26.1725
5402 141.67 CO 139.11 225 VC 26.1725
6513 CO 0 225 VC 8.776383
6513 CO 0 225 VC 8.776383
5401 142.17 CO 138.18 525 CO 72.13876 1 in 57
5401 142.17 CO 138.18 525 CO 72.13876 1 in 57
6517 CO 150 VC 8.14004
6517 CO 150 VC 8.14004
8406 142.14 CO 139.6 375 VC 18.11077 1 in 181
8406 142.14 CO 139.6 375 VC 18.11077 1 in 181
8408 142.37 CO 139.77 375 VC 25.18439 1 in 148
8408 142.37 CO 139.77 375 VC 25.18439 1 in 148
8415 CO 225 VC 3.670241
8415 CO 225 VC 3.670241
8407 142.31 CO 139.93 375 VC 14.31782 1 in 143
8407 142.31 CO 139.93 375 VC 14.31782 1 in 143
0714 CO 100 VC 3.548553
0714 CO 100 VC 3.548553
4507 138.21 CO 137.35 225 VC 60.00833 1 in 107
4507 138.21 CO 137.35 225 VC 60.00833 1 in 107
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Refno Cover Func Invert Size x Size y Shape Matl Length Grad
2108 159.96 SW 157.37 975 VC 16.66111 1 in 333
0902 SW 0 300 VC 34.83112
0411 FO 146.98 150 CO 40.58736 1 in 116
0411 FO 146.98 150 CO 40.58736 1 in 116
1513 FO 144.32 150 CO 21.407 1 in 143
1513 FO 144.32 150 CO 21.407 1 in 143
1904 FO 0 150 VC 16.033
0906 158.8 SW 154.1 1200 CO 65.10599 1 in 203
0906 158.8 SW 154.1 1200 CO 65.10599 1 in 203
9304 SW 0 750 CO 25.63293
9304 SW 0 750 CO 25.63293
1403 FO 148.98 150 CO 41.84739 1 in 21
1403 FO 148.98 150 CO 41.84739 1 in 21
0307 SW 152.75 225 CO 17.88566 1 in 31
0205 CO 150 VC 5.731929
9009 156.69 FO 152.91 150 VC 35.07051 1 in 125
1511 FO 144.72 150 CO 32.79296 1 in 102
2101 160.3 FO 158.36 150 VC 13.28811 1 in 166
0003 160.15 FO 157.51 225 VC 29.93069 1 in 36
1103 159.71 CO 157.79 225 VC 46.79236 1 in 22
2905 SW 150 VC 24.26135
0306 FO 150.39 150 CO 40.42958 1 in 11
2112 159.33 SW 157 225 UN 40.09351 1 in 40.4984958
0413 FO 144.6 150 CO 15.32946 1 in 9
0413 FO 144.6 150 CO 15.32946 1 in 9
1504 SW 144.75 300 CO 15.48764 1 in 258
1504 SW 144.75 300 CO 15.48764 1 in 258
1006 SW 0 150 VC 45.0378
0005 FO 0 150 VC 90.99242
1506 SW 144.69 300 CO 17.76127 1 in 254
1506 SW 144.69 300 CO 17.76127 1 in 254
5403 FO 300 VC 47.72846
5403 FO 300 VC 47.72846
1901 SW 0 225 VC 20.0131
0909 FO 0 225 VC 26.60524
4404 157.43 FO 152.61 225 UN 61.17443 1 in 169.928983
1002 161.29 SW 159.63 225 VC 31.34664 1 in 47
1003 FO 0 150 VC 32.80714
2102 159.74 FO 158.28 150 VC 30.44789 1 in 145
1902 SW 0 150 VC 27.6842
1104 SW 0 225 VC 29.68007
0405 SW 147.01 300 CO 32.53698 1 in 17
0104 FO 0 150 VC 40.16231
0104 FO 0 150 VC 40.16231
0302 149.55 CO 146.72 225 VC 51.94846 1 in 18
0302 149.55 CO 146.72 225 VC 51.94846 1 in 18
0101 SW 0 300 VC 27.8612
1505 SW 149.26 150 CO 52.75459 1 in 12
1505 SW 149.26 150 CO 52.75459 1 in 12
2303 156.37 FO 153.15 225 UN 97.56294
1401 SW 149.33 225 CO 42.1358 1 in 21
1401 SW 149.33 225 CO 42.1358 1 in 21
2302 156.15 SW 154.1 600 UN 98.02001 1 in 408.416715
1509 FO 144.63 150 CO 18.38768 1 in 80
1509 FO 144.63 150 CO 18.38768 1 in 80
0414 FO 100 PVC 14.58894
0414 FO 100 PVC 14.58894
0414 FO 100 PVC 14.58894
0414 FO 100 PVC 14.58894
1903 SW 0 150 VC 16.99894
2902 SW 150 VC 45.70297
5401 FO 300 VC 65.11729
5401 FO 300 VC 65.11729
5401 FO 300 VC 65.11729
5401 FO 300 VC 65.11729
2103 159.91 FO 158.07 150 VC 14.63457 1 in 183
9102 153.3 FO 151.75 225 VC 30.10442 1 in 188
9102 153.3 FO 151.75 225 VC 30.10442 1 in 188
0105 FO 0 225 VC 30.80777
0105 FO 0 225 VC 30.80777
0211 CO 100 VC 6.453387
0502 SW 144.05 300 CO 41.94147 1 in 64
0502 SW 144.05 300 CO 41.94147 1 in 64
0907 158.88 FO 156.68 225 VC 16.23012 1 in 22
0907 158.88 FO 156.68 225 VC 16.23012 1 in 22
0908 FO 0 225 VC 36.32224
2202 157.2 SW 155.11 525 UN 50.39003 1 in 69.0274378
2904 SW 0 225 VC 50.4094
1303 SW 0 225 VC 25.78763
0001 161.09 SW 158.42 300 VC 52.97608
2105 160.49 SW 157.31 975 VC 18.44304 1 in 231
2106 159.65 SW 157.23 975 VC 8.288747 1 in 104
2003 164.81 FO 162.19 150 VC 70.23505 1 in 25
0503 FO 143.68 150 CO 38.95657 1 in 55
0503 FO 143.68 150 CO 38.95657 1 in 55
9902 157.22 FO 154.8 150 VC 19.96499 1 in 49
1005 161.09 FO 158.42 225 VC 51.80927 1 in 56.9332665
9407 FO 142.37 300 VC 48.5247 1 in 93
9407 FO 142.37 300 VC 48.5247 1 in 93
9407 FO 142.37 300 VC 48.5247 1 in 93
9407 FO 142.37 300 VC 48.5247 1 in 93
2005 160.17 FO 157.89 150 VC 13.1596 1 in 132
0408 FO 142.67 300 VC 20.84793 1 in 149
0408 FO 142.67 300 VC 20.84793 1 in 149
0408 FO 142.67 300 VC 20.84793 1 in 149
0408 FO 142.67 300 VC 20.84793 1 in 149
1106 CO 150 VC 11.43069
4403 155.39 FO 152.25 225 UN 42.90464 1 in 23.9690754
4403 155.39 FO 152.25 225 UN 42.90464 1 in 23.9690754
4403 155.39 FO 152.25 225 UN 42.90464 1 in 23.9690754
4403 155.39 FO 152.25 225 UN 42.90464 1 in 23.9690754
0008 159.14 FO 155.94 225 VC 31.14424 1 in 84
0008 159.14 FO 155.94 225 VC 31.14424 1 in 84
0010 FO 100 PVC 13.81187
1512 FO 148.83 150 CO 50.30449 1 in 11
1512 FO 148.83 150 CO 50.30449 1 in 11
0904 SW 0 300 VC 8.919135
1508 148.04 FO 144.84 150 CO 31.98073 1 in 152
2906 FO 0 150 VC 99.26279
0406 FO 142.97 150 CO 22.26924 1 in 148
0406 FO 142.97 150 CO 22.26924 1 in 148
1912 FO 100 PVC 23.82155
0007 SW 0 300 VC 29.55138
0202 SW 0 450 CO 44.36969
0202 SW 0 450 CO 44.36969
1510 FO 144.4 150 CO 12.81469 1 in 160
1510 FO 144.4 150 CO 12.81469 1 in 160
0102 SW 0 1500 CO 1.817491
0102 SW 0 1500 CO 1.817491
2903 SW 0 150 VC 49.39531
0426 FO 100 PVC 5.848613
4503 152.68 SW 149.68 1600 CO 74.8426 1 in 241
4503 152.68 SW 149.68 1600 CO 74.8426 1 in 241
4503 152.68 SW 149.68 1600 CO 74.8426 1 in 241
4503 152.68 SW 149.68 1600 CO 74.8426 1 in 241
0002 SW 0 225 VC 85.90768
1301 SW 152.17 225 CO 50.23037 1 in 36
5402 FO 149.81 300 VC 10.80613
5402 FO 149.81 300 VC 10.80613
5402 FO 149.81 300 VC 10.80613
5402 FO 149.81 300 VC 10.80613
1507 SW 144.62 300 CO 55.27397 1 in 97
1507 SW 144.62 300 CO 55.27397 1 in 97
3302 157.57 SW 153.78 675 UN 90.28354 1 in 410.379716
0004 FO 0 150 VC 53.71965
0006 SW 0 225 VC 53.24144
0422 FO 100 VC 12.55899
0422 FO 100 VC 12.55899
0422 FO 100 VC 12.55899
0422 FO 100 VC 12.55899
9411 SW 140.96 450 CO 2.324237
9411 SW 140.96 450 CO 2.324237
9411 SW 140.96 450 CO 2.324237
9411 SW 140.96 450 CO 2.324237
2006 164.58 SW 163.2 150 VC 28.68437 1 in 84
1501 SW 145.19 225 CO 31.63678 1 in 167
1502 SW 145 225 CO 17.06475 1 in 100
1502 SW 145 225 CO 17.06475 1 in 100
0212 CO 100 VC 8.490474
2110 159.42 SW 157.15 975 VC 31.59378 1 in 527
4401 157.33 SW 153.56 675 UN 56.10492 1 in 143.858771
0402 SW 143.16 450 CO 23.65433 1 in 394
0402 SW 143.16 450 CO 23.65433 1 in 394
0012 FO 100 PVC 9.562346
2109 160.05 SW 157.48 975 VC 14.15419 1 in 129
2301 157.7 SW 154.38 525 UN 14.47448 1 in 72.3724227
2001 160.66 FO 158.66 225 VC 22.27283 1 in 26
1906 FO 0 150 VC 23.28693
2901 FO 0 150 CO 81.9878
0305 CO 151.34 225 VC 22.08146 1 in 15
5502 153.05 SW 149.92 1500 CO 36.23714 1 in 259
5502 153.05 SW 149.92 1500 CO 36.23714 1 in 259
5502 153.05 SW 149.92 1500 CO 36.23714 1 in 259
5502 153.05 SW 149.92 1500 CO 36.23714 1 in 259
0903 SW 0 300 VC 25.94431
1004 161.29 FO 158.83 225 VC 31.95062 1 in 78
0501 144.25 CO 141.35 375 VC 82.80096 1 in 45
0501 144.25 CO 141.35 375 VC 82.80096 1 in 45
0304 FO 152.35 225 VC 26.15127 1 in 26
0409 FO 142.53 300 VC 23.71328 1 in 148
0409 FO 142.53 300 VC 23.71328 1 in 148
0409 FO 142.53 300 VC 23.71328 1 in 148
0409 FO 142.53 300 VC 23.71328 1 in 148
9016 158.19 FO 155.57 225 VC 18.83193 1 in 55
9016 158.19 FO 155.57 225 VC 18.83193 1 in 55
1905 FO 0 150 VC 27.39552
0412 SW 145.1 300 CO 18.79074 1 in 10
0412 SW 145.1 300 CO 18.79074 1 in 10
1001 SW 0 225 VC 35.16157
1102 155.85 CO 153.83 225 VC 62.64982
0403 SW 143.1 450 CO 40.11459 1 in 401
0403 SW 143.1 450 CO 40.11459 1 in 401
0403 SW 143.1 450 CO 40.11459 1 in 401
0403 SW 143.1 450 CO 40.11459 1 in 401
1008 FO 0 150 VC 30.75521
0201 153.99 CO 151.1 225 VC 62.07852
0404 SW 147.33 225 CO 41.43991 1 in 166
0404 SW 147.33 225 CO 41.43991 1 in 166
0301 CO 0 225 VC 34.40696
2008 164.76 SW 162.75 150 VC 69.78693 1 in 18
2107 159.84 SW 157.32 975 VC 28.53831 1 in 317
2104 159.95 FO 157.99 150 VC 15.96531 1 in 160
1910 CO 100 VC 15.54323
1201 154.26 CO 152.63 150 VC 19.23538
2004 161.69 FO 159.39 150 VC 25.09775 1 in 24
3301 157.53 FO 153.15 225 UN 90.18238 1 in 167.004402
1909 CO 100 VC 10.215
2201 157.95 SW 155.86 375 UN 53.35257 1 in 88.9209580
0410 FO 146.63 150 CO 31.65265 1 in 16
0102 SW 0 450 CO 50.92858
0102 SW 0 450 CO 50.92858

 
Refno Cover Func Invert Size x Size y Shape Matl Length Grad
4502 FO 300 VC 49.39208
4502 FO 300 VC 49.39208
4502 FO 300 VC 49.39208
4502 FO 300 VC 49.39208
1007 FO 0 150 VC 45.83709
1503 SW 145.08 225 CO 32.04808 1 in 128
1101 157.79 CO 155.68 225 VC 66.61081 1 in 36
0407 FO 142.82 300 VC 23.24899 1 in 155
0407 FO 142.82 300 VC 23.24899 1 in 155
0011 FO 100 PVC 6.636372
0303 SW 150.78 225 CO 39.63329 1 in 11
0106 SW 0 225 VC 38.23397
0106 SW 0 225 VC 38.23397
0204 FO 0 225 VC 93.2085
0204 FO 0 225 VC 93.2085
5405 153.8 SW 150.3 1500 CO 72.11285 1 in 189.770674
5405 153.8 SW 150.3 1500 CO 72.11285 1 in 189.770674
0203 SW 0 300 VC 31.81309
0203 SW 0 300 VC 31.81309
9103 154.45 FO 152.1 225 VC 15.74119 1 in 45
9103 154.45 FO 152.1 225 VC 15.74119 1 in 45
4402 155.41 SW 151.32 750 UN 45.79684 1 in 89.7977218
4402 155.41 SW 151.32 750 UN 45.79684 1 in 89.7977218
4402 155.41 SW 151.32 750 UN 45.79684 1 in 89.7977218
4402 155.41 SW 151.32 750 UN 45.79684 1 in 89.7977218
0115 CO 150 VC 15.01265
2009 161.68 SW 158.79 150 VC 20.09185 1 in 14
1302 FO 0 150 VC 24.14102
0103 FO 0 225 VC 83.67099
1514 FO 144.17 150 CO 55.57507 1 in 113
1514 FO 144.17 150 CO 55.57507 1 in 113
5406 154.36 SW 150.81 750 CO 13.52622
5406 154.36 SW 150.81 750 CO 13.52622
5406 154.36 SW 150.81 750 CO 13.52622
5406 154.36 SW 150.81 750 CO 13.52622
2007 164.88 SW 162.86 150 VC 10.86747 1 in 99
0107 SW 0 225 VC 32.23659
0107 SW 0 225 VC 32.23659
2111 159.32 SW 0 VC 0.2805609
0401 SW 143.32 375 CO 21.03662 1 in 234
0401 SW 143.32 375 CO 21.03662 1 in 234
0421 FO 100 VC 7.49179
0421 FO 100 VC 7.49179
0421 FO 100 VC 7.49179
0421 FO 100 VC 7.49179
0206 CO 150 VC 8.866211
9010 155.78 FO 152.63 150 VC 68.90351 1 in 157
9010 155.78 FO 152.63 150 VC 68.90351 1 in 157
9004 156.47 FO 152.84 225 VC 32.34111 1 in 44
9004 156.47 FO 152.84 225 VC 32.34111 1 in 44
9001 157.08 SW 153.78 1200 CO 53.7048 1 in 448
9001 157.08 SW 153.78 1200 CO 53.7048 1 in 448
9002 155.74 SW 0 UN 0.3746718
9002 155.74 SW 0 UN 0.3746718
9003 FO 0 225 VC 58.31483
9003 FO 0 225 VC 58.31483
9903 157.54 FO 154.39 150 VC 27.17603 1 in 109
9903 157.54 FO 154.39 150 VC 27.17603 1 in 109
9306 CO 150 VC 11.50932
9302 146.88 CO 143.85 225 VC 30.42042 1 in 21
9302 146.88 CO 143.85 225 VC 30.42042 1 in 21
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Refno Cover Func Invert Size x Size y Shape Matl Length Grad
0802 149.46 SW 145.06 225 VC 47.50789 1 in 99
0907 CO 150 VC 12.23486
0411 FO 146.98 150 CO 40.58736 1 in 116
0411 FO 146.98 150 CO 40.58736 1 in 116
1513 FO 144.32 150 CO 21.407 1 in 143
1513 FO 144.32 150 CO 21.407 1 in 143
2903 150.05 CO 147.67 225 VC 42.80187 1 in 91
2701 146.54 CO 144.29 300 VC 44.04543 1 in 96
2717 CO 150 VC 10.59563
1403 FO 148.98 150 CO 41.84739 1 in 21
1403 FO 148.98 150 CO 41.84739 1 in 21
1002 149.04 SW 147.39 225 VC 68.96376
4704 SW 150 VC 21.90867
4704 SW 150 VC 21.90867
1511 FO 144.72 150 CO 32.79296 1 in 102
0813 CO 100 VC 12.8736
4703 SW 1200 CO 12.04511
1802 147.92 CO 144.92 300 VC 60.959 1 in 94
3701 147.15 CO 144.78 225 VC 14.4222 1 in 160
4706 FO 300 VC 24.15
4706 FO 300 VC 24.15
0807 CO 150 VC 10.5209
0807 CO 150 VC 10.5209
2003 149.86 SW 148.84 225 VC 43.93177 1 in 732
2802 149.09 CO 147.17 225 VC 61.22091 1 in 41
0413 FO 144.6 150 CO 15.32946 1 in 9
0413 FO 144.6 150 CO 15.32946 1 in 9
1504 SW 144.75 300 CO 15.48764 1 in 258
1504 SW 144.75 300 CO 15.48764 1 in 258
2712 CO 150 VC 7.944425
4601 FO 300 VC 67.58996
1506 SW 144.69 300 CO 17.76127 1 in 254
1506 SW 144.69 300 CO 17.76127 1 in 254
4705 FO 300 VC 8.985123
5403 FO 300 VC 47.72846
5403 FO 300 VC 47.72846
0606 CO 100 VC 5.139068
4404 157.43 FO 152.61 225 UN 61.17443 1 in 169.928983
0811 CO 150 VC 1.983958
0708 CO 100 VC 11.72697
0703 CO 100 VC 23.93983
1712 CO 150 VC 6.545672
5803 FO 300 VC 69.09277
5803 FO 300 VC 69.09277
0405 SW 147.01 300 CO 32.53698 1 in 17
1505 SW 149.26 150 CO 52.75459 1 in 12
1505 SW 149.26 150 CO 52.75459 1 in 12
0801 149.51 CO 145.03 300 VC 90.13878 1 in 693
1401 SW 149.33 225 CO 42.1358 1 in 21
1401 SW 149.33 225 CO 42.1358 1 in 21
1509 FO 144.63 150 CO 18.38768 1 in 80
1509 FO 144.63 150 CO 18.38768 1 in 80
0414 FO 100 PVC 14.58894
0414 FO 100 PVC 14.58894
0414 FO 100 PVC 14.58894
0414 FO 100 PVC 14.58894
0908 CO 150 VC 14.49864
0908 CO 150 VC 14.49864
5401 FO 300 VC 65.11729
5401 FO 300 VC 65.11729
5401 FO 300 VC 65.11729
5401 FO 300 VC 65.11729
0502 SW 144.05 300 CO 41.94147 1 in 64
0502 SW 144.05 300 CO 41.94147 1 in 64
2702 146.64 CO 143.52 300 VC 12.20656 1 in 94
1705 CO 100 VC 8.781507
2705 147.15 CO 144.48 225 VC 17.02939 1 in 95
1701 145.9 CO 143.06 300 VC 43.909 1 in 90
0503 FO 143.68 150 CO 38.95657 1 in 55
0503 FO 143.68 150 CO 38.95657 1 in 55
9407 FO 142.37 300 VC 48.5247 1 in 93
9407 FO 142.37 300 VC 48.5247 1 in 93
9407 FO 142.37 300 VC 48.5247 1 in 93
9407 FO 142.37 300 VC 48.5247 1 in 93
9806 CO 100 VC 21.74045
9806 CO 100 VC 21.74045
1709 CO 100 VC 6.324672
0408 FO 142.67 300 VC 20.84793 1 in 149
0408 FO 142.67 300 VC 20.84793 1 in 149
0408 FO 142.67 300 VC 20.84793 1 in 149
0408 FO 142.67 300 VC 20.84793 1 in 149
0803 149.73 SW 147.78 225 VC 22.02271 1 in 37
0803 149.73 SW 147.78 225 VC 22.02271 1 in 37
4702 SW 1200 CO 36.10751
4702 SW 1200 CO 36.10751
2718 CO 150 VC 18.87213
2902 151.6 SW 148.7 150 VC 67.35725 1 in 67
4403 155.39 FO 152.25 225 UN 42.90464 1 in 23.9690754
4403 155.39 FO 152.25 225 UN 42.90464 1 in 23.9690754
4403 155.39 FO 152.25 225 UN 42.90464 1 in 23.9690754
4403 155.39 FO 152.25 225 UN 42.90464 1 in 23.9690754
4602 FO 300 VC 66.30259
4602 FO 300 VC 66.30259
0902 148.8 SW 145.28 225 VC 33.13608
0902 148.8 SW 145.28 225 VC 33.13608
1512 FO 148.83 150 CO 50.30449 1 in 11
1512 FO 148.83 150 CO 50.30449 1 in 11
1508 148.04 FO 144.84 150 CO 31.98073 1 in 152
0406 FO 142.97 150 CO 22.26924 1 in 148
0406 FO 142.97 150 CO 22.26924 1 in 148
1510 FO 144.4 150 CO 12.81469 1 in 160
1510 FO 144.4 150 CO 12.81469 1 in 160
1903 CO 100 VC 38.28889
0609 CO 100 VC 10.31411
4503 152.68 SW 149.68 1600 CO 74.8426 1 in 241
4503 152.68 SW 149.68 1600 CO 74.8426 1 in 241
4503 152.68 SW 149.68 1600 CO 74.8426 1 in 241
4503 152.68 SW 149.68 1600 CO 74.8426 1 in 241
0804 150.8 SW 148.48 225 VC 28.86174 1 in 43
0804 150.8 SW 148.48 225 VC 28.86174 1 in 43
1801 149.21 CO 145.65 300 VC 54.81788 1 in 77
1803 148.65 CO 144.19 300 VC 4 1 in 67
5402 FO 149.81 300 VC 10.80613
5402 FO 149.81 300 VC 10.80613
5402 FO 149.81 300 VC 10.80613
5402 FO 149.81 300 VC 10.80613
0605 CO 100 VC 11.90042
1507 SW 144.62 300 CO 55.27397 1 in 97
1507 SW 144.62 300 CO 55.27397 1 in 97
1603 FO 145.1 150 CO 38.80575 1 in 149
0422 FO 100 VC 12.55899
0422 FO 100 VC 12.55899
0422 FO 100 VC 12.55899
0422 FO 100 VC 12.55899
9411 SW 140.96 450 CO 2.324237
9411 SW 140.96 450 CO 2.324237
9411 SW 140.96 450 CO 2.324237
9411 SW 140.96 450 CO 2.324237
1501 SW 145.19 225 CO 31.63678 1 in 167
0808 CO 150 VC 12.30246
1502 SW 145 225 CO 17.06475 1 in 100
1502 SW 145 225 CO 17.06475 1 in 100
5802 SW 1200 CO 97.08168
5802 SW 1200 CO 97.08168
4401 157.33 SW 153.56 675 UN 56.10492 1 in 143.858771
4003 FO 150 VC 23.64423
4003 FO 150 VC 23.64423
0402 SW 143.16 450 CO 23.65433 1 in 394
0402 SW 143.16 450 CO 23.65433 1 in 394
2716 CO 150 VC 4.70551
4707 FO 300 VC 38.29532
9902 150.33 CO 145.81 225 VC 48.27007
9902 150.33 CO 145.81 225 VC 48.27007
0614 CO 150 VC 9.746106
1001 SW 0 225 VC 80.9506
4501 FO 300 VC 40.60453
4501 FO 300 VC 40.60453
5001 SW 1200 CO 79.97758
5502 153.05 SW 149.92 1500 CO 36.23714 1 in 259
5502 153.05 SW 149.92 1500 CO 36.23714 1 in 259
5502 153.05 SW 149.92 1500 CO 36.23714 1 in 259
5502 153.05 SW 149.92 1500 CO 36.23714 1 in 259
0612 CO 100 VC 6.909049
0501 144.25 CO 141.35 375 VC 82.80096 1 in 45
0501 144.25 CO 141.35 375 VC 82.80096 1 in 45
9702 151.52 SW 150.15 225 VC 129.7271 1 in 78
0409 FO 142.53 300 VC 23.71328 1 in 148
0409 FO 142.53 300 VC 23.71328 1 in 148
0409 FO 142.53 300 VC 23.71328 1 in 148
0409 FO 142.53 300 VC 23.71328 1 in 148
0412 SW 145.1 300 CO 18.79074 1 in 10
0412 SW 145.1 300 CO 18.79074 1 in 10
5902 FO 375 CO 90.05116
2715 CO 100 VC 7.501842
4708 FO 300 VC 39.10264
4708 FO 300 VC 39.10264
0403 SW 143.1 450 CO 40.11459 1 in 401
0403 SW 143.1 450 CO 40.11459 1 in 401
0403 SW 143.1 450 CO 40.11459 1 in 401
0403 SW 143.1 450 CO 40.11459 1 in 401
4701 SW 1200 CO 40.18564
4701 SW 1200 CO 40.18564
1902 148.35 CO 146.85 300 VC 119.6362 1 in 101
0404 SW 147.33 225 CO 41.43991 1 in 166
0404 SW 147.33 225 CO 41.43991 1 in 166
5002 FO 375 CO 89.97364
5002 FO 375 CO 89.97364
1702 147.27 CO 144.81 225 VC 62.42596 1 in 53
0904 147.32 CO 145.74 225 VC 80.43009 1 in 130
0601 145.07 CO 142.21 375 VC 78.49203 1 in 92
1602 SW 145.42 225 CO 38.77482 1 in 169
0410 FO 146.63 150 CO 31.65265 1 in 16
1804 148.57 CO 144.11 300 VC 107.2007 1 in 104
4502 FO 300 VC 49.39208
4502 FO 300 VC 49.39208
4502 FO 300 VC 49.39208
4502 FO 300 VC 49.39208
1503 SW 145.08 225 CO 32.04808 1 in 128
0407 FO 142.82 300 VC 23.24899 1 in 155
0407 FO 142.82 300 VC 23.24899 1 in 155
0702 151.68 CO 149.89 300 VC 143.1863 1 in 118
0702 151.68 CO 149.89 300 VC 143.1863 1 in 118
5405 153.8 SW 150.3 1500 CO 72.11285 1 in 189.770674
5405 153.8 SW 150.3 1500 CO 72.11285 1 in 189.770674
4402 155.41 SW 151.32 750 UN 45.79684 1 in 89.7977218
4402 155.41 SW 151.32 750 UN 45.79684 1 in 89.7977218
4402 155.41 SW 151.32 750 UN 45.79684 1 in 89.7977218
4402 155.41 SW 151.32 750 UN 45.79684 1 in 89.7977218
0818 CO 150 VC 25.27634
1706 CO 150 VC 13.09567
1713 CO 150 VC 10.88608

 
Refno Cover Func Invert Size x Size y Shape Matl Length Grad
0903 148.43 SW 145.92 225 VC 26.4764 1 in 42
0903 148.43 SW 145.92 225 VC 26.4764 1 in 42
1805 147.83 SW 145.75 225 VC 58.25805 1 in 100
1514 FO 144.17 150 CO 55.57507 1 in 113
1514 FO 144.17 150 CO 55.57507 1 in 113
5406 154.36 SW 150.81 750 CO 13.52622
5406 154.36 SW 150.81 750 CO 13.52622
5406 154.36 SW 150.81 750 CO 13.52622
5406 154.36 SW 150.81 750 CO 13.52622
2704 147.55 CO 145.14 225 VC 38.28838 1 in 120
0401 SW 143.32 375 CO 21.03662 1 in 234
0401 SW 143.32 375 CO 21.03662 1 in 234
0421 FO 100 VC 7.49179
0421 FO 100 VC 7.49179
0421 FO 100 VC 7.49179
0421 FO 100 VC 7.49179
0901 149.75 CO 0 300 VC 28.84441
0901 149.75 CO 0 300 VC 28.84441
2801 149.66 CO 148.19 225 VC 16.12452 1 in 67
1710 CO 100 VC 10.07064
0906 CO 150 VC 17.7427
1607 CO 100 VC 2.514988
1601 146 CO 143.06 300 VC 84.97163 1 in 106
1604 CO 150 VC 13.96629
2703 146.54 CO 143.37 300 VC 71.02113 1 in 237
2803 148.75 CO 145.66 225 VC 65.19202 1 in 56
2720 CO 150 VC 9.220907
2722 CO 150 VC 12.45645
0714 CO 100 VC 3.548553
0714 CO 100 VC 3.548553
4002 SW 750 CO 26.26324
4002 SW 750 CO 26.26324
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Refno Cover Func Invert Size x Size y Shape Matl Length Grad
4503 152.68 SW 149.68 1600 CO 74.8426 1 in 241
4503 152.68 SW 149.68 1600 CO 74.8426 1 in 241
4503 152.68 SW 149.68 1600 CO 74.8426 1 in 241
4503 152.68 SW 149.68 1600 CO 74.8426 1 in 241
5402 FO 149.81 300 VC 10.80613
5402 FO 149.81 300 VC 10.80613
5402 FO 149.81 300 VC 10.80613
5402 FO 149.81 300 VC 10.80613
6302 FO 150 VC 91.76202
7201 FO 150 VC 72.03468
5404 FO 150 VC 14.80197
5404 FO 150 VC 14.80197
5401 FO 300 VC 65.11729
5401 FO 300 VC 65.11729
5401 FO 300 VC 65.11729
5401 FO 300 VC 65.11729
6301 FO 150 VC 85.86894
8401 SW 159.68 1200 CO 94.13641 1 in 471
8401 SW 159.68 1200 CO 94.13641 1 in 471
8304 SW 159.87 1200 CO 81.92936 1 in 431
4401 157.33 SW 153.56 675 UN 56.10492 1 in 143.858771
7205 SW 160.69 900 CO 26.8682 1 in 244
4502 FO 300 VC 49.39208
4502 FO 300 VC 49.39208
4502 FO 300 VC 49.39208
4502 FO 300 VC 49.39208
5405 153.8 SW 150.3 1500 CO 72.11285 1 in 189.770674
5405 153.8 SW 150.3 1500 CO 72.11285 1 in 189.770674
4403 155.39 FO 152.25 225 UN 42.90464 1 in 23.9690754
4403 155.39 FO 152.25 225 UN 42.90464 1 in 23.9690754
4403 155.39 FO 152.25 225 UN 42.90464 1 in 23.9690754
4403 155.39 FO 152.25 225 UN 42.90464 1 in 23.9690754
4402 155.41 SW 151.32 750 UN 45.79684 1 in 89.7977218
4402 155.41 SW 151.32 750 UN 45.79684 1 in 89.7977218
4402 155.41 SW 151.32 750 UN 45.79684 1 in 89.7977218
4402 155.41 SW 151.32 750 UN 45.79684 1 in 89.7977218
5502 153.05 SW 149.92 1500 CO 36.23714 1 in 259
5502 153.05 SW 149.92 1500 CO 36.23714 1 in 259
5502 153.05 SW 149.92 1500 CO 36.23714 1 in 259
5502 153.05 SW 149.92 1500 CO 36.23714 1 in 259
7203 SW 160.53 900 CO 100.1353 1 in 455
5403 FO 300 VC 47.72846
5403 FO 300 VC 47.72846
5406 154.36 SW 150.81 750 CO 13.52622
5406 154.36 SW 150.81 750 CO 13.52622
5406 154.36 SW 150.81 750 CO 13.52622
5406 154.36 SW 150.81 750 CO 13.52622
8305 SW 160.01 1200 CO 65.10339 1 in 465
5408 SW 525 CO 12.07634
5408 SW 525 CO 12.07634
4404 157.43 FO 152.61 225 UN 61.17443 1 in 169.928983
7204 SW 160.58 900 CO 25.80311 1 in 516
5407 SW 525 CO 46.30649
5407 SW 525 CO 46.30649
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Refno Cover Func Invert Size x Size y Shape Matl Length Grad
7802 FO 300 VC 80.91534
5501 154.05 SW 149.37 1600 CO 80.02651 1 in 229
4503 152.68 SW 149.68 1600 CO 74.8426 1 in 241
4503 152.68 SW 149.68 1600 CO 74.8426 1 in 241
4503 152.68 SW 149.68 1600 CO 74.8426 1 in 241
4503 152.68 SW 149.68 1600 CO 74.8426 1 in 241
5402 FO 149.81 300 VC 10.80613
5402 FO 149.81 300 VC 10.80613
5402 FO 149.81 300 VC 10.80613
5402 FO 149.81 300 VC 10.80613
8702 FO 225 VC 50.99903
6702 151.43 SW 148.79 1600 CO 34.9901 1 in 233
7706 FO 300 VC 36.37383
8901 SW 147.86 1600 CO 95.67445 1 in 504
5802 SW 1200 CO 97.08168
5802 SW 1200 CO 97.08168
6301 FO 150 VC 85.86894
9605 SW 158.14 1200 CO 100.132 1 in 455
7804 SW 148.11 1600 CO 74.93015 1 in 441
9601 FO 225 VC 32.91376
4704 SW 150 VC 21.90867
4704 SW 150 VC 21.90867
4401 157.33 SW 153.56 675 UN 56.10492 1 in 143.858771
4003 FO 150 VC 23.64423
4003 FO 150 VC 23.64423
4707 FO 300 VC 38.29532
9501 FO 150 VC 85.64851
4703 SW 1200 CO 12.04511
6801 SW 525 CO 30.13011
4706 FO 300 VC 24.15
4706 FO 300 VC 24.15
4501 FO 300 VC 40.60453
4501 FO 300 VC 40.60453
0801 SW 147.49 1600 CO 99.91635 1 in 476
5001 SW 1200 CO 79.97758
5502 153.05 SW 149.92 1500 CO 36.23714 1 in 259
5502 153.05 SW 149.92 1500 CO 36.23714 1 in 259
5502 153.05 SW 149.92 1500 CO 36.23714 1 in 259
5502 153.05 SW 149.92 1500 CO 36.23714 1 in 259
5403 FO 300 VC 47.72846
5403 FO 300 VC 47.72846
5408 SW 525 CO 12.07634
5408 SW 525 CO 12.07634
4404 157.43 FO 152.61 225 UN 61.17443 1 in 169.928983
5805 FO 300 VC 27.09012
7801 SW 525 CO 90.19792
5902 FO 375 CO 90.05116
5803 FO 300 VC 69.09277
5803 FO 300 VC 69.09277
4708 FO 300 VC 39.10264
4708 FO 300 VC 39.10264
4701 SW 1200 CO 40.18564
4701 SW 1200 CO 40.18564
9604 FO 225 VC 50.87432
5404 FO 150 VC 14.80197
5404 FO 150 VC 14.80197
5002 FO 375 CO 89.97364
5002 FO 375 CO 89.97364
8703 FO 150 VC 23.93386
9901 SW 147.67 1600 CO 89.38575 1 in 497
9503 SW 159.48 1200 CO 91.06557 1 in 68
5401 FO 300 VC 65.11729
5401 FO 300 VC 65.11729
5401 FO 300 VC 65.11729
5401 FO 300 VC 65.11729
8801 SW 147.94 1600 CO 45.10106 1 in 564
6901 SW 1200 CO 70.12234
8401 SW 159.68 1200 CO 94.13641 1 in 471
8401 SW 159.68 1200 CO 94.13641 1 in 471
8304 SW 159.87 1200 CO 81.92936 1 in 431
5901 SW 1200 CO 59.69337
7705 FO 300 VC 36.19702
5804 FO 300 VC 73.65376
4502 FO 300 VC 49.39208
4502 FO 300 VC 49.39208
4502 FO 300 VC 49.39208
4502 FO 300 VC 49.39208
6701 151.95 SW 148.64 1600 CO 55.01589 1 in 324
5801 SW 1200 CO 80.18147
9606 SW 158.14 1200 CO 30.26674 1 in 504
8701 FO 225 VC 80.19164
4702 SW 1200 CO 36.10751
4702 SW 1200 CO 36.10751
7702 SW 148.39 1600 CO 82.7011 1 in 295
5405 153.8 SW 150.3 1500 CO 72.11285 1 in 189.770674
5405 153.8 SW 150.3 1500 CO 72.11285 1 in 189.770674
4403 155.39 FO 152.25 225 UN 42.90464 1 in 23.9690754
4403 155.39 FO 152.25 225 UN 42.90464 1 in 23.9690754
4403 155.39 FO 152.25 225 UN 42.90464 1 in 23.9690754
4403 155.39 FO 152.25 225 UN 42.90464 1 in 23.9690754
6602 SW 600 CO 16.0316
4402 155.41 SW 151.32 750 UN 45.79684 1 in 89.7977218
4402 155.41 SW 151.32 750 UN 45.79684 1 in 89.7977218
4402 155.41 SW 151.32 750 UN 45.79684 1 in 89.7977218
4402 155.41 SW 151.32 750 UN 45.79684 1 in 89.7977218
6601 154.11 SW 149.02 1600 CO 63.08245 1 in 274
4602 FO 300 VC 66.30259
4602 FO 300 VC 66.30259
5406 154.36 SW 150.81 750 CO 13.52622
5406 154.36 SW 150.81 750 CO 13.52622
5406 154.36 SW 150.81 750 CO 13.52622
5406 154.36 SW 150.81 750 CO 13.52622
9603 FO 150 VC 29.97069
5407 SW 525 CO 46.30649
5407 SW 525 CO 46.30649
7704 SW 148.47 1600 CO 19.9153 1 in 249
6904 149.21 FO 144.87 375 VC 36.5608 1 in 15
6802 FO 300 VC 58.772
7004 150.27 FO 145.58 150 VC 43.93587 1 in 152
4002 SW 750 CO 26.26324
4002 SW 750 CO 26.26324
6907 FO 300 VC 28.86096
7001 150.92 SW 147.45 600 CO 95.89897 1 in 87
6902 142.5 FO 375 CO 88.91026
7901 149.83 FO 145.29 150 VC 64.62776 1 in 154
7803 FO 300 VC 50.98702
6903 149.26 SW 144.34 750 CO 40.90734
7002 148.83 SW 146.35 600 CO 68.60515 1 in 34
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