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1.0 Introduction 

1.1 Project Background 

1.1.1 Curtins was appointed by Greater Manchester Mental Health NHS Foundation Trust to provide a Flood 

Risk Assessment (FRA) and Drainage Strategy for a proposed development within the North 

Manchester General Hospital site in Crumpsall, Manchester. 

1.1.2 The proposals comprise the demolition of the existing hospital buildings and car park on site, and the 

erection of a new part single / part two storey building to accommodate a new fit for purpose 150-bed 

adult mental health inpatient unit, with car park and associated soft and hard landscaped areas. 

1.1.3 The report provides information on the nature of flood risk at the site and follows Government guidance 

regarding development and flood risk. 

1.1.4 The report is based on currently available information and preliminary discussions. 

1.1.5 Proposals contained or forming part of this report represent the design intent and may be subject to 

alteration or adjustment in completing the detailed design for this project. Where such adjustments are 

undertaken as part of the detailed design and are deemed a material deviation from the intent contained 

in this document, prior approval shall be obtained from the relevant authority in advance of commencing 

such works. 

1.1.6 Where the proposed works to which this report refers are undertaken more than twelve months following 

the issue of this report, Curtins shall reserve the right to re-validate the findings and conclusions by 

undertaking appropriate further investigations at no cost to Curtins. 

1.2 Scope of Assessment 

1.2.1 The assessment is to be undertaken in accordance with the standing advice and requirements of the 

Environment Agency (EA) for Flood Risk Assessments as outlined in the Communities and Local 

Governments Planning Policy Guidance to the National Planning Policy Framework (NPPF). 

1.2.2 The assessment will: 

• Investigate all potential risks of flooding to the site, 

• Consider the impact the development may have elsewhere with regards to flooding, 

• Consider design proposals to mitigate any potential risk of flooding determined to be present; and 

• Consider foul & surface water drainage proposals for the proposed development. 
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1.2.3 The total site area is approximately 3.69 hectares and following scrutiny of the Environment Agency 

flood maps it has been identified that site lies within Flood Zone 1. According to local council Strategic 

Flood Risk Assessment the site lies within a Critical Drainage area. A Flood Risk Assessment is 

therefore required to support a planning application. 

1.2.4 In April 2015, the Government made changes to the National Planning Policy Framework which made 

Sustainable Urban Drainage Systems (SuDS) a material consideration in the determination of planning 

applications for ‘major’ developments.  

1.2.5 A Drainage Strategy will therefore be required as part of the Planning Application for the development, 

as the site is considered to be ‘major’ development by the Town and Country Planning Order 2015. 

1.2.6 This Flood Risk Assessment and Drainage Strategy reviews the following information: 

• Environment Agency flood maps for rivers and sea flooding. 

• UK Government Flood Warning Information Service maps for surface water flooding and reservoir 

flooding. 

• Manchester City, Salford City and Trafford Councils Level 1 Hybrid Strategic Flood Risk 

Assessment (SFRA) published in March 2010. 

• Manchester City, Salford City and Trafford Councils Level 2 Hybrid SFRA, User Guide, Final, 

dated May 2010. 

• Manchester City, Salford City and Trafford Councils Level 2 Hybrid Strategic Flood Risk 

Assessment (SFRA) published in March 2011. 

• Preliminary Flood Risk Assessment (PFRA) for Manchester County Council dated May 2011. 

• Manchester City Council SuDS Requirements for New Developments. 

• Sitewide Flood Risk Assessment GRM/P9200/DS.1 by GRM dated January 2020 

• Drainage & Flood Risk Constraints Report NMGH-AJP-ZZ-XX-RP-C-3000 by AJP dated January 

2020. 

• Phase 1 Preliminary Risk Assessment (Site Investigation) 075856-CUR-00-XX-RP-GE-001 by 

Curtins dated March 2020 

• United Utilities Public Sewer Records Extract dated November 2018. 

• Topographical Survey 3654_GMMH by Axis Surveys dated February 2020. 

• Underground Services Survey 20B201/001-011 by Survey Operations dated May 2020. 

1.2.7 The site is located on the North Manchester General Hospital Site, Delunays Road, Crumpsall, 

Manchester, M8 5RB, E 384930, N 402141. 

1.2.8 The proposals comprise the demolition of the existing hospital buildings and car park on site, and the 

erection of a new part single / part two storey building to accommodate a new fit for purpose 150-bed 

adult mental health inpatient unit, with car park and associated soft and hard landscaped areas. 

1.2.9 The Proposed Site Layout is enclosed in Appendix A. 
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2.0 Existing Site Details 

2.1 History and Current Use 

2.1.1 The site is currently occupied by the Trusts Headquarter and ancillary buildings, the Old Boiler House, 

Garages, HV Substation and a number of surface level car parking zones for hospital staff members.  

2.1.2 The site is bounded by Central Drive to the North, Crescent Drive to the East, Eyam Road to the South/ 

West, and an unnamed private road the West.  

2.1.3 There are 3 main accesses to the site: from Central Drive, Crescent Drive and Ellis Drive   

Figure 1: Aerial Photograph (© Google 2019) 

 

2.2 Existing Watercourses and Other Waterbodies 

2.2.1 No above ground watercourses have been identified within the proposed site or immediately adjacent 

to the site. 

2.2.2 The River Irk is located approximately 300m to the East from the site at its closest point.  



 

4 

 

New Park House, Manchester 

Flood Risk Assessment and Drainage Strategy 

 

Flood Risk Assessment and Drainage Strategy 

 

 

 

 

 

 

 

2.2.3 Boggart Hole Brook is located approximately 970m to the Northeast from the site. 

2.2.4 Moston Brook is located 1.7km to the Southeast from the site. 

2.3 Existing Drainage 

2.3.1 Based on records provided by United Utilities, there are no public sewers located within the 

development boundary. 

2.3.2 The following sewers are recorded within the vicinity of the site: 

• There is a 150mm diameter combined water sewer within Eyam Road, near the Ellis Drive 

entrance to the site, adjacent to the southwest boundary to the site. This runs in a south easterly 

direction along Eyam Road, increasing to a 225mm diameter.  

• Once the combined sewer reaches Crescent Drive, it turns to run south and increases in size to 

375mm & then 525mm diameter. 

2.3.3 The public sewer records are enclosed in Appendix B. The provided public records do not include any 

invert levels for manholes within Eyam Road, except manhole ref 8003. The invert level for this manhole 

is given as 72.31m AOD. 

2.3.4 There are further public sewers identified on the public sewer records within the wider vicinity of the 

site, but these are not considered relevant to the scheme. 

2.3.5 The United Utilities manhole ref 8007 depth, located in Crescent Drive, at the southern end of the site  

has not been confirmed.  

2.3.6 An underground utility and CCTv survey has been carried out on the proposed site, and is enclosed in 

Appendix C. This survey identified a number of private foul, surface water and combined drains within 

the site: 

• A 700x450 mm brick combined drain runs across the southern end of the site. The drains run from 

manhole ref MH045, located in Ellis Drive to the South of the site, and runs to MH083, located in 

Crescent Drive, to the south of the site. It then connects into United Utilities Manhole Ref 8007.  

• There is a 150mm foul drain within the site, which increases to 225mm diameter, and runs in a 

westerly direction within Ellis Drive, where it connects to manhole MH045. 

• There is a 300mm combined foul drain which runs in a westerly direction from MH026, connecting 

to MH029 to the West of the site. 

• There is a 225mm diameter combined drain which runs in a westerly direction from MH023, 

connecting to MH020 to the West of the site. 

• There is a 300mm diameter foul drain, which enters the northern edge of the site, and runs in a 

westerly direction along the site boundary, increasing to 375mm diameter, exiting the northwest 
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corner of the site, and connecting to MH102. This drain will need to be retained to maintain 

connectivity. 

2.3.7 The drains noted above are the main drains which exist the site. There are a number of surface water 

and foul drains identified, but these connect into the main drains noted above.  

2.3.8 The survey identifies foul and surface water drains only; these are noted as combined above, as both 

foul and surface water is shown to connect. 

2.4 Topography 

2.4.1 A topographical survey has been carried out on the proposed site, and is enclosed in Appendix C. 

2.4.2 The site levels vary greatly within the site, from a high point of approximately 79.44m AOD, in the 

eastern area of the site. Low points are found in the northwest corner (72.12m AOD), and the southern 

end of the site (72.10m AOD).  

2.4.3 The existing site levels are stepped along the northern wing of the existing headquarters building with 

a storey height step provide with the lower storey accessed from the eastern side of the building.     

2.4.4 There are a number of retaining walls identified within the existing site, most of which are incorporated 

within the existing structures. These are shown on drawing 075856-CUR-00-XX-SK-40001, which is 

enclosed in Appendix C 

2.5 Geology 

2.5.1  The summary of the ground condition encountered during site investigation works have been presented  

in figure 2 . The boreholes and trial excavation logs are available in Appendix D. 
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 Figure 2 Table 5.1 Summary of Ground Condition (Phase 2 Site investigation report) 

 

2.5.2 The report advised the risk of contamination is very low. 

2.5.3 The site is not located within a Groundwater Source Protection Zone. 
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3.0 Development and Flood Risk 

3.1 National Planning Policy Framework (NPPF) and Planning Practice Guidance  

3.1.1 In July 2021 the Department of Communities and Local Government published the updated National 

Planning Policy Framework document (NPPF) and the Planning Practice Guidance was published in 

March 2014 and updated in August 2021, which provides guidance on how flood risk should be 

assessed during the planning and development process. 

Table 1: (Extract from Planning Practice Guidance) Flood Zone Classifications 
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Table 2: (Extract from Planning Practice Guidance) Flood Risk Vulnerability Classification 
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Table 3: (Extract from Planning Practice Guidance) Flood Risk Vulnerability and Flood Zone 
Compatibility 
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3.2 Site Specific NPPF Flood Risk Categorisation 

3.2.1 To assess the NPPF flood risk classification for the site, the first step was to inspect the UK Government 

web based ‘Flood Map for Planning’ which is used to inform planning of a site’s Flood Zone(s) and the 

probability of flooding from rivers or sea (not taking into account the presence of flood defences or 

climate change). However, the web based ‘Long Term Flood Risk Assessment for Locations in England’ 

should also be used to identify the long-term flood risks from rivers and seas, surface water and 

reservoirs. 

3.2.2 The Flood Map for Planning is shown below in Figure 3, and it can be seen that the pre-development 

site is located within an area classified as Flood Zone1 (low probability of flooding from rivers or sea). 

Figure 3: Flood Map for Planning (© Crown Copyright) 

 

3.2.3 Further site-specific review of the flood risk to the site is provided in section 4. 
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3.3 Site Specific Flood Zone Compatibility 

3.3.1 The proposals for the development site are likely to fall within the following category: 

• Hospitals 

3.3.2 Buildings used for dwellings are classed as ‘More Vulnerable’ development in the Flood Risk 

Vulnerability Classification (Table ). 

3.3.3 The site is located within Flood Zone 1 for which ‘More Vulnerable’ development is deemed to be 

appropriate. Therefore, the development passes the sequential test and an exception test is not 

required (refer to the Flood Zone compatibility table in the NPPF technical guidance). 

3.4 Sequential Test 

3.4.1 The site is categorised as a ‘More Vulnerable’ development (shown in table 2) and is within Flood Zone 

1 therefore the sequential test is not required to be applied (see table 3). 
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4.0 Hydrological Assessment 

4.1 Sources of Flood Risk 

4.1.1 This study assesses the risk from different types of flooding to the development and the risk of flooding 

from the development, taking into consideration climate change, as well as how flood risks should be 

managed. The approach to assessing flood risk at the development site was informed by the 

requirements of NPPF in conjunction with the client and Environment Agency requirements. 

4.2 Fluvial Flooding (Rivers and Streams) 

4.2.1 Flooding to the site from rivers and sea is indicated below in Figure 4, taken from the UK Government’s 

Long-Term Flood Risk Information. 

Figure 4: Long Term Flood Risk Assessment Map – Flood Risk from Rivers or Sea (© Crown 

Copyright) 

 

It can be seen that the entire area of the site is at a ‘Very Low’ risk of fluvial flooding. The site is not 

shown to be in an area which benefits from flood defences. The site has less than a 0.1% chance of 

fluvial flooding each year. Therefore, the proposed site is considered to be at a very low residual risk 

from fluvial flooding.  
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Figure 5: Long Term Flood Risk Assessment (Detailed Information) – Flood Risk from Rivers 
or Sea (© Crown Copyright)  

 

 

 

 

4.3 Tidal Flooding (Coastal or Estuarine) 

4.3.1 There is currently no flood risk identified on the Environment Agency flood maps for the site and it is 

therefore regarded to be at low risk from tidal flooding. 

4.4 Reservoir Flooding 

4.4.1 Reservoir flooding is extremely unlikely to happen and there has been no loss of life in the UK from 

reservoir flooding since 1925. The Environment Agency is the enforcement authority and ensures that 

reservoirs are inspected regularly and essential safety work is carried out. 

4.4.2 The Long-Term Flood Risk Assessment (Flood Risk from Reservoirs) map shows the site will not be 

flooded if a reservoir were to fail and release the water it holds (see Figure 6).  

Figure 6: Long Term Flood Risk Assessment Map – Flood Risk from Reservoirs (© Crown 

Copyright) 
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4.5 Canal Flooding 

4.5.1 The nearest canal to the site is the Rochdale Canal which is located approximately 2.8 km southeast of 

the site. 

4.5.2 The canals are identified in the SFRA as not generally posing a direct flood risk as they are a controlled 

water body.  Therefore, the residual risk of canal flooding is usually associated with lower probability 

events such as overtopping and/or the breaching of embankments. 

4.5.3 Given the above information, it is considered that there is low risk of canal flooding to the site. 

4.6 Groundwater Flooding 

4.6.1 The  Phase 2 site inevstigation report indicates groundwater strikes were recorded in four of the 

boreholes between 2.20 and 18.80m bgl during site investigation. This corresponds to groundwater 

levels ranging between 72.73 m and 56.15m AOD. The report indicates that the groundwater 

encountered at shallower depth is perched groundwater within the granular deposits. 

Figure 7. Table 5.7a Groundwater Noted during site investigation( Phase 2 Site investigation 

report) 
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Figure 8. Table 5.7b Groundwater Monitoring Results( Phase 2 Site investigation report) 

 

 

 

4.6.2 The lowest location of the site is the north corner where the site ties in with Central  Drive at 72.74m 

AoD. The groundwater monitoring Figure 3 for the BH01, which has been carried out in adjecent locaton, 

indicates BH01 perched groundwater has been found at levels up to 65.13m AoD. Therefore risk of  

ground water flooding is considered very low.  

4.6.3 The proposed buildings lowest finish floor levels are set at 75.5m AoD and 79.775m AoD, External 

levels are also set higher than the recorded groundwater level.   

4.6.4 According to the Manchester, Salford and Trafford SFRA, there are no known reports of groundwater 

flooding in the Manchester, Trafford and Salford authorities.  

4.6.5 The site is not shown to be within an area at risk of groundwater flooding according to the groundwater 

flooding map shown within the Manchester, Salford and Trafford SFRA.  

4.6.6 Based on the current information it is overall assumed that the site is at a low risk of groundwater 

flooding.  

4.7  Public Sewers or Highway Drainage Flooding (Infrastructure Failure) 

4.7.1 There are no highway drains or public sewer recorded within the site. 

4.7.2 United Utilities and Manchester City Council have not provided any records of flooding to the site or the 

vicinity. 
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4.7.3 Providing United Utilities and Manchester City Council maintain their drainage assets in the vicinity of 

the site, the risk of flooding to the proposed development site from public sewers or highway drainage 

is considered as low.  

4.8 Existing private drainage within North Manchester Hospital 

4.8.1 The existing hospital site wide drainage has been modelled based on the CCTV survey findings. The 

modelling indicates that the existing hospital site wide drainage does not have suffiicient capacity to 

accommodate current flows and it si likely that existing flooding problems may be experienced as a 

result, in Central Drive (north of the proposed development). The modellingindicates that flooding of 

approximately 17m3 occurs during a 1 in 100 year storm event in the pre-development scenario. The 

proposed developent will result in reduced flows discharging into Central Drive and will therefore reduce 

the risk of flooding within Central Drive. The majority of the site will discharge surface water to the south 

of the site.  

4.8.2 The proposed surface water connection in Central Drive will be limited to 5l/s and attenuation has been 

sized to accommodate the surface water volumes for the up to the 1 in 100 year +40%cc design event, 

including an allowance for a surcharged outfall scenario.  

4.8.3 The Central Drive slopes from east 72.71mAOD (where the flooding is likely) to west 71.06m AOD, 

therefore any residual flooding risk, as a result of the existing infrastructure (and not as a result of 

development) will flow towards lowest point  in the public highway, away from the development.  

4.8.4 Overall, the proposed surface water will reduce the risk of flooding to the sitewide drainage network as 

proposals are to restrict flows by a minimum of 50% of existing discharge rates.  

4.8.5 The predevelopment and post development side wide drainage capacity assement has been included 

in Appendix H. 

4.9 Surface Water Flooding to the site 

4.9.1 Surface water flooding can be caused when rainwater during extreme rainfall events does not drain 

away through the normal drainage system or soak into the ground with flooding occurring, principally 

from manholes and gullies. Surcharging sewers can result in overland flows, which, if originating at a 

higher elevation than a development site, can potentially pose a flood risk. 

4.9.2 From the UK Government’s Flood Risk from Surface Water (extent of flooding) map; 

• Where a site is located in a dark blue shaded zone, this indicates that the site is at high risk of 

flooding, where flooding occurs as a result of rainfall with a greater than 1 in 30 (3.3%) chance 

in any given year. 
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• Where a site is located in a mid-blue shaded zone, this indicates that the site is at medium risk 

of flooding, where flooding occurs as a result of rainfall of between 1 in 100 (1%) and 1 in 30 

(3.3%) chance in any given year. 

• Where a site is located in a light blue shaded zone, this indicates that the site is at low risk of 

flooding, where flooding occurs as a result of rainfall of between 1 in 1000 (0.1%) and 1 in 100 

(1%) chance in any given year. 

• Where a site is located in a clear (unshaded) area; this indicates that the site is at very low risk 

of flooding, where flooding occurs as a result of rainfall with less than 1 in 1000 (0.1%) chance 

in any given year. 

4.9.3 The extent of flooding to the site from surface water is indicated in Figure 9. 

4.9.4 The surface water flood maps suggest there is a very low risk of surface water flooding on the vast 

majority of the site. There is a small area of low risk adjacent to the western boundary of the site, to the 

north of Ellis Drive.     

Figure 9: Risk of Flooding from Surface Water - Extent of Flooding 

 

4.9.5 Considering the above information, the risk of surface water flooding to the site is generally considered 

very low, with a localised region considered to be at low risk. As such, mitigation measures are proposed 

in Section 5 in order to account for the low risk of surface water flooding to the site and to ensure that 

the ‘very low’ risk can be maintained through development. 
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4.10 Surface Water Flooding from the site 

4.10.1 Developers are responsible for ensuring that new development does not increase the flood risk 

elsewhere. Where new development is proposed, the proposed surface water drainage network shall 

be designed to not flood for the critical 1 in 30-year storm event and flood water generated up to the 

critical 1 in 100-year plus climate change storm event shall be constrained within areas on site so as 

not to cause damage to buildings, essential services or adjoining developments and services. 

4.10.2 The development has the potential to increase flood risk where additional run-off from proposed roads, 

paved areas and building roofs are discharged freely into the downstream drainage network. It is 

therefore encouraged to propose permeable areas, landscaping areas and incorporate sustainable 

drainage features utilising infiltration or attenuation where possible. 

4.10.3  The proposed site levels fall towards the site boundary across the vast majority of the site. Therefore, 

any flooding within the site has the potential to flood the adjacent carriageway. 

4.10.4 An assessment of the proposed surface flows is carried out within the drainage strategy within Section 

7 of this report. 

4.11 Historical Flooding 

4.11.1 United Utilities and Manchester City Council have not provided any records of flooding to the site or the 

vicinity. 

4.12 Summary of Flood Risk 

4.12.1 From the evidence collated and subsequent negotiations the main types of flooding that may apply to 

the proposed development site are as follows: 

• Surface water flooding to the site 

• Surface water flooding from the site 
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5.0 Mitigation 

5.1 Surface Water Flooding to the site Mitigation 

5.1.1 The UK Government Long Term Flood Risk Assessment surface water flood maps indicate that the site 

is at very low to low risk of surface water flooding. However, the site topography is partially reprofiled 

as part of the development proposals. Therefore, measures outlined in this section are recommended 

in order to ensure that the risk of surface water flooding to the post-development site shall not be 

increased and shall be reduced where possible. 

5.1.2 It is proposed external ground levels across the site should fall away from the proposed buildings in a 

manner which does not create low points, where water might collect unintentionally. This will ensure 

that any surface water will not flow towards the proposed buildings. The proposed surface water 

drainage network shall be designed to accommodate flows generated from within the site. 

5.1.3 It is assumed that the surface water drainage outside of the site boundary will be subject to the regular 

existing drainage maintenance schedule. 

5.1.4 Providing the above measures are implemented the flooding risk to the development site from surface 

water is therefore considered low post development. 

5.1.5 A detailed assessment of the proposed surface flows is carried out within the drainage strategy within 

section 6 of this report. 

5.2 Surface Water Flooding from the site Mitigation 

5.2.1 Any new development site drainage should be designed in accordance with current best practice to 

provide adequate capacity not to flood for the critical 1 in 30-year storm event and flood water generated 

from up to the critical 1 in 100-year plus climate change storm event shall be constrained within the 

areas on site so not to cause damage to buildings, essential services or adjoining developments & 

services. 

5.2.2 Section 6 reviews the surface water discharge options, and it is proposed (in accordance with United 

Utilities Pre-Development Enquiry response) that the surface water will outfall into the public combined 

water sewer within Crescent Drive. 

5.2.3 To minimise localised flooding within the site, the drainage design should ensure that gullies, drainage 

channels and drains are all suitably sized to accommodate peak storm flows. Also, all inlet features 

should have suitably sized sumps to catch silts and should be subject to a documented routine 

maintenance and cleansing regime. 

5.2.4 Flood water exceedance routes should be identified, both on and off site. 
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5.2.5 For any sustainable drainage systems employed in the development, an appropriate management and 

maintenance plan for the sustainable drainage system for the lifetime of the development should be 

submitted which should include: 

• Arrangements concerning appropriate funding mechanisms for its on-going maintenance of all 

elements of the sustainable drainage system (i.e. inspections, regular maintenance) 

5.2.6 Assuming that the proposed drainage system is designed to provide adequate capacity, and that the 

private drains will be maintained, it can be assumed risk of flood from blockage or overloading is 

minimal. 
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6.0 Drainage Strategy 

6.1 Existing Drainage 

6.1.1 There are no public sewers recorded within the site. There is an existing combined surface water sewer 

located in Eyam Street, adjacent to the southwestern boundary of the site. (Manhole Refs 8001 -8007) 

Figure 8: Extract from UU Sewer Records 

 

6.1.2 The Underground Utility Survey Records provides invert levels for these manholes. The existing 

drainage 8001-8006 is too shallow to proposed new connection from the development, thererefore it is 

proposed to re-use the existing connection from the site to UU manhole 8007.  

6.2 Masterplan Drainage 

6.2.1 The scheme forms part of a wider development across the hospital site. A drainage masterplan is 

currently under development to provide drainage, including SuDs features to this wider area. The details 

of the masterplan were not available at the time of writing this report. 

6.2.2 Consideration has been made regarding connection of the proposed site drainage into the masterplan 

drainage. 

6.2.3 The wider development will be constructed in a number of phases; the full masterplan drainage will not 

be fully developed until after the proposed site has been constructed. The proposed drainage is 

currently considered as a standalone scheme, with consideration to existing drainage only.  

6.2.4 As noted in section 4.8.1 the hospital site wide network in Central Drive does not have suffiicient 

capacity to accommodate current flows and it is likely that existing flooding problems may be 

experienced as a result. Therefore, the drainage proposals are to limit the flows to Central Drive as far 
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as praticable and connect the majority of flows into the existing drainage which discharges to the UU 

combined sewer to the south of the site. 

6.2.5 As noted above, flows will be limited as far as possible into Centrl Drive, however as the lowest area of 

the site is the north corner where the site ties in with Central Drive at 72.74m AOD, it will be necessary 

to discharge some of the site catchment into Central Drive to provide a rationalised overall drainage 

network. This will in turn, decrease the excavation for proposed western drainage network, which will 

be discharged to the south of the site. It has been proposed that lowest external area near the access 

will be connected to existing drainage in Central Drive and will be limited to a maximum of 5l/s and 

attenuation has been sized to accommodate the surface water volumes for the up to the 1 in 100 year 

+40%cc design event, including an allowance for a surcharged outfall scenario. It is proposed that the 

pipe will be reconnected to wider masterplan newly constructed drainage system when it is built.  

6.2.6 Due to the levels of the site, the proposed drains within Crescent Drive are too high to accept drainage 

from the eastern part of the site, and also does not have sufficient capacity for the proposed flows. 

6.3 Connection to Watercourse 

6.3.1 The closest watercourse is the River Irk, located approximately 300m to the east from the site at its 

closest point.  

6.3.2 The LLFA were contacted regarding the discharge rate and outfall options. A connection to the 

watercourse was stated as the preferred option. 

6.3.3 A connection to the watercourse has been considered. Received level information indicates that a 

gravity connection to the river is possible. However, there is a large amount of third party land between 

the site and the river. There are currently proposals for the area to the east of the site, which does not 

provide any space to construct a drainage connection.  

6.3.4 Figure 9 shows the proposed development in realtion to the site and watercourse.  
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Figure 9: Extract from Proposed Adjacent Works 

 

6.3.5 Considering the above, a conenction to the weatercourse is not considered to be a feasible option 

6.4 Proposed Surface Water Drainage 

6.4.1 Any new development site drainage should be designed in accordance with current best practice to 

provide adequate capacity not to flood for the critical 1 in 30-year storm event and flood water generated 

for up to the critical 1 in 100-year plus climate change storm event shall be constrained within the areas 

on site so not to cause damage to buildings, essential services or adjoining developments and services. 

6.4.2 In following the standard hierarchy of drainage solutions, consideration should firstly be given to the 

discharge of surface water runoff by sustainable methods such as infiltration.  

Infiltration 

6.4.3 Infiltration features are not permitted to be constructed within 5m of a structure. The site layout, and the 

extensive requirement for retaining structures, means that there is not sufficient space to construct large 

infiltration features.  

6.4.4 Preliminary indications from the boreholes logs, and the on-site investigation works, are that the ground 

is made up of sand, with thick and thin clay bands. This could lead to issues with infiltrated water 

becoming trapped within the bands of sand, and causing flooding within the site.  

6.4.5 The Phase 2 site investigation report also indicates that contamination risk is very low. 
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6.4.6 Falling head tests were undertaken within 2 window samples shown in figure 10. The results suggest 

soakaway drainage may be feasible in parts of the site within shallow granular Glaciofluvial deposit, 

however the extent of this is unlikely to accommodate the sitewide drainage volumes. 

Figure 10. Table 11 Falling test Results( Phase 2 Site investigation report) 

 

6.4.7 Based on the above, localised small soakaways have been included in landscape areas to allow some 

localised infiltration.  

6.4.8 Shallow Arbocells have been poposed under the soft landscape/trees in the entrance area to the north. 

It is recommended that soakaway tests should be carried out at the bottom of designed Arbocells to 

investigate if parcial infiltration is feasible, which may reduce the volumes to the existing drainage in 

Central Drive. 

6.4.9 Therefore, it is considered that infiltration is not a feasible option for whole site, however infiltration 

method will be used where suitable.  

Watercourse 

6.4.10 A connection to the watercourse has been considered in section 6.3, and is not considered to be a 

feasible option. 

6.4.11 Surface Water Sewer 

6.4.12 There are no main surface water sewers located in the vicinity of the site. 

Combined Water sewer 

6.4.13  There are 2 connection from site proposed 

• It is proposed to connect the surface water from west and east to the public sewer in the south 

utilising the existing private combined connection from site. The private existing combined 

drainage is connected to UU Manhole Ref. 8007 Eyam Road/ Crescent Drive. 

•  It is proposed to connect the North external area near the entrance to the existing drainage 

within Central Drive. It is noted that partial infiltration will be utilised if confirmed sufficient. 

6.4.14 Table 6 summarises the options for surface water disposal. 
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Table 6: Surface Water Disposal 

SURFACE WATER 

DISPOSAL 

POTENTIAL DESCRIPTION 

Infiltration ✘ There is will not be sufficient space for infiltration 

SuDS features, and ground conditions. Partial 

infiltration has been proposed. 

Watercourse ✘ A new connection to the watercourse is not 

considered a viable option as it too great a distance 

and would have to pass through third-party land. 

Surface Water Public Sewer ✘ There is no surface water sewer within the vicinity of 

the site. 

Combined Public Sewer ✔ Discharge to combined water sewer within Crescent 

Drive, utilising existing connection and to the public 

sewer system via the existimg network in Central 

Drive via a new connection. 

 
Existing & proposed flow rates 

6.4.15  Models of the existing on-site drainage networks have been produced, based on the information 

provided in the Underground Utility Survey and CCTv survey. Using Microdrainage software, these 

models have been analysed to provided estimates of the existing flow rates for the 1, 30 and 100-Year 

period storm events.   

6.4.16 The model created required some interpolation from the Utility Survey, as there were some unconfirmed 

conenctions within the information.  

6.4.17 The existing impermeable area within the site has been estimated at approximately 23,359m². This is 

served by four drainage catchments within the site. 

• Catchment A (approx. 2,710m2) is served by a combined drain, which exits the site via a 475mm 

diameter drain, connecting into the private public sewer in Central Drive, at Manhole MH102. 

• Catchment B (approx. 5,540m2) is served by a combined drain, which exits the site via a 225mm 

diameter drain, connecting into the private drainage network to the west of the site, at Manhole 

MH020. 

• Catchment C (approx. 8,075m2) is served by a combined drain, which exits the site via a 300mm 

diameter drain, connecting into the private drainage network to the west of the site, at Manhole 

MH169. 
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• Catchment D (approx. 7,034m2) is served by a combined drain, which exits the site via a 375mm 

diameter drain, connecting into the public sewer in Central Drive, at UU Manhole Ref 8007. 

6.4.18 The existing and proposed allowable flow rates, including a 50% reduction in flow, are summarised in 

Table 7. 
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Table 7: Existing and Proposed Rates 

 

6.4.19 The LLFA have been consulted regarding discharge rates (refer to Appendix E). They have 

recommended that the site drains at brownfield with 50% reduction from existing discharge rates. 

6.4.20 The proposed flow rates has been reduced 50% from the existing and agreed with United Utilities 

coorespondace has been included in Appendix E,  the existing network model and existing catchments 

have beem included in Appendix F. 

Climatge change 

6.4.21 In February 2016, the Environment Agency released updated climate change allowances for peak 

rainfall intensities which should be applied to new developments. Table 8 demonstrates the climate 

change allowances with central and upper end allowances being considered. 

6.4.22 Based on the nature of the development, a lifespan in excess of 60 years is anticipated. An allowance 

of 40% for climate change on peak rainfall intensity will be included in calculations. 

Table 8: (Extract Environment Agency Guidance) Peak Rainfall Intensity Allowance in small 
and urban catchments 

 

6.4.23 The proposed drainage system will require attenuation storage for the 30-Year and 100-Year (including 

30% climate change) return period storm events.  

6.4.24 The proposed surface water drainage is served by four surface water systems:  
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• The western side of the site (approx. 10,000m2) connects into the proposed combined drainage 

at Manhole C1 (Outfall 1). 

• The eastern portion of the site (approx. 7,500m2) connects into the proposed drainage at Manhole 

C1. (Outfall 2). 

• The north entrance area (appox 2,500m2) connects into the existing drainage in Central Drive 

(Outfall 3). 

• The proposed car park (approx 1,935m2) connects into the existing surface water drainage in 

Central Drive at manhole MH90. (Outfall 4). 

6.4.25 The car park (Outfall 4) contains approximately 933m2 of existing impermeable area, which is 4% of the 

total existing impermeable area. The allowable discharge rates for this area have been calculated on a 

pro rata basis, based on the total allowable discharge rates. 

6.4.26 The discharges from the western, eastern and north side of the site are subject to separate flow controls.   

6.4.27 The north external entrance area of the site will be connected to the existing drainage within Central 

DriveAs the greenfield rate for the area is lower 2l/s, to prevent from blockages using a small flow control 

the surface water has been limited to 5l/s. 

6.4.28  The remaining allowable discharge rates have been split between outfalls 1&2 on a pro-rata basis.   

6.4.29 The western side of the site includes an allowance for part of the proposed road (approx. 0.17 Ha) to 

the western boundary of the site. The drainage for the road may be connected to the masterplan 

drainage, however this is to be still confirmed. 

6.4.30 The allowable overal discharge flow rates are given in Table 7 and  outfall specific included in  in  table 

9. 

6.4.31 Surface water drainage networks have been modelled using Microdrainage software for Outfalls 1,2&3  

to estimate the required attenuation volumes.  The calculations have been included in Appendix G. 

6.4.32 The storage requirement for Outfall 4 has been calculated using a Quick Storage estimate in 

MicroDrainage software, and the storage requirement is between 47-82m3.  

6.4.33 It is assumed that the car park will incorporate permeable paving; given the gradient of the car park, 

this will provide approximately 12m3 of storage within the sub-base. Therefore, it is assumed that 

approximately 70m3 of cellular storage. It may be possible to increase the storage volume within the 

permeable sub-base using check dams within the sub-base, but this should be confirmed at detailed 

design. 

6.4.34 These volumes are estimates and will be subject to change through the detailed design process. The 

attenuation volumes are provided by two cellular storage tanks: The required attenuation volumes are 

given in Table 9. 
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Table 9: Attenuation Volumes: 

 

6.4.35 The modelling for the 30 and 100-year events have been calculated with a 1m surcharge to the outfalls, 

in accordance with UU’s requirements. 

6.4.36 The proposed drainage strategy, proposed catchment plan, and the results of the Microdrainage 

modelling are available in Appendix G.  

6.4.37 The proposed drainage network sits within a single curtilage, and it is not possible to put this drainage 

forward for adoption by UU. The site owner will be responsible for maintenance, either directly, or 

through an appointed site management provider. 

6.4.38 Section 106 agreements (indirect connection) will be required for the proposed surface water 

connections. 

6.4.39 All external areas have been designed to fall away from the proposed buildings. If a storm event in 

exceedance of the 1 in 100-year event occurs, water will flow either towards a carriageway or soft 

landscaped area. 

6.4.40 Surface water run-off from hard paved areas at risk of contamination should receive water quality 

treatment.Figure 10 illustrates the pollution hazard indices for different land use classifications from The 

CIRIA SuDS Manual C753 (2015). 
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Figure 11: Pollution Hazard indices for land use classification (Table 26.2 the CIRIA SuDS manual 2015) 

 

6.4.41 Figure 12 illustrates the SuDS Component mitigation indices from The CIRIA SuDS Manual C753 

(2015). 
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Figure 12: Indicative SuDS mitigation indices (Table 26.3 the CIRIA SuDS manual 2015) 

6.4.42 The selection of treatment should ensure that the SuDS mitigation component index (Figure 10) 

exceeds the pollution hazard index (Figure 9).  

6.4.43 Roof gardens are proposed for the buildings, these are shown on the roof plan, enclosed in Appendix 

A. 

6.4.44 Pedestrian hard landscaping  fall towards soft landscaping areas, where will be collected by land drains. 

Small soakaways have been proposed by Landscape Architect within soft landscape area to allow water 

to infiltrate where possible. 

6.4.45 The facilities management yard area and access ramp is subject to HGV access. A class 2 full retention 

interceptor has been proposed.  

6.4.46 The proposals for pollution protection should be agreed with The Environment Agency and Manchester 

City Council. 

6.4.47 The final design of the drainage networks shall be in accordance with the legislation set by the 

Environment Agency, Manchester City Council and United Utilities. 
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6.5 Proposed Foul Water Drainage 

6.5.1 A separate foul and surface water system is proposed. 

6.5.2 The proposed foul water drainage is served by foul water systems:  

• The western side of the site (Outfall 1 – 17.5  l/s) connects into the proposed combined drainage 

diversion at Manhole C1. 

• The eastern portion of the site (Outfall 2 – 15.7 l/s) connects into the proposed drainage diversion 

at Manhole C3. 

6.5.3 United Utilities have confirmed in their pre-development enquiry response that foul water flows from the 

development can be accommodated within the public combined sewer within the vicinity of the site and 

can be connected at convenient locations. Refer to the United Utilities correspondence enclosed in 

Appendix E. 

6.5.4 A Section 106 agreement will be required for the proposed foul connections. 

6.5.5 The proposed drainage strategy is enclosed in Appendix G.   
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7.0 Maintenance 

7.1.1 This section is intended to give an overview of the operation and maintenance for the drainage features 

included with the drainage strategy and in relation to typical details. Where proprietary products are 

specified, the manufacturer’s instructions and recommendations should be followed in priority to this 

document unless specifically noted otherwise due to project constraints. 

7.1.2 The recommended operations and frequencies are typical only and should be more frequent initially to 

ensure that there are no unforeseen issues with the operation and then adjusted to suit the site 

requirements. 

7.2 Components 

7.2.1 The following components have been included within the drainage design for the proposed 

development: 

• Pipes 

• Gullies 

• Attenuation Tank 

• Flow Control Unit 

7.2.2 The maintenance strategy should be implemented to ensure the drainage network is cleaned regularly 

and the routine maintenance and cleansing regime should be documented. 

7.2.3 Maintenance of the private drainage network will be the responsibility of an on-site facilities 

management team. 

7.2.4 It is recommended that the drainage system is inspected as a minimum twice a year, with the system 

also being inspected after any major storm event.  

7.2.5 Significant sediment deposition is likely in areas used for storage, so a post clean-up operation may be 

required including the removal of litter, vegetation, sewerage debris and larger objects.  

7.2.6 Long-term management practices include monthly sweeping of external paved areas. The sweeping 

program will remove sand and contaminants directly from paved surfaces before they become mobilised 

during storm events and transported to the drainage system.  

7.2.7 During the winter months, drainage features such as gullies and channels should be cleared of ice, 

snow, debris or litter 

7.2.8 Sediment/material removal should be undertaken in consultation with the environmental regulator to 

confirm appropriate protocols; especially where run-off is taken from potentially contaminated areas 

such as the filter drains and the upstream/downstream chambers. 
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7.3 Inspection, Manhole and Catchpit Chambers 

7.3.1 Access points have been located at the head of each run, at a change in direction and at a change of 

pipe size in accordance with Building Regulations Part H.  

7.3.2 The appropriate health and safety equipment must be used when accessing manholes. Confined space 

certificates must be held by any personnel entering a manhole and the appropriate permits should be 

obtained from the Maintenance Manager prior to any access. 

7.4 Pipes 

7.4.1 Pipes are proprietary products and the materials can vary across the site and as such where used the 

manufacture’s recommendations should be followed. Regardless of the product used the pipes will be 

fully compliant with the Curtins drainage specification. 

7.4.2 Pipes are intended to be the main conveyance across the development and where oversized they form 

the attenuation volume required by the limitation of the discharge rate. They are intended to be dry 

except for during rainfall events. These have been designed to be self-cleaning where possible for 

smaller diameter pipes, and for larger diameters the risk is reduced due to the overall pipe size. 

7.4.3 Access for maintenance is provided through access chambers and manholes. 
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7.4.4 Regular inspection and maintenance is important to identify areas which may have been 

obstructed/clogged and may not be drainage correctly thus exposing the development to a greater level 

of flood risk. 

Maintenance 

Schedule 

Required Action Frequency 

 

Monitoring (to be undertaken more 

regularly within the first year of 

operation and adjusted as 

required). 

 

Initial Inspection should be 

provided as post construction 

CCTV survey. 

 

N/A 

Regular maintenance\ inspection 

 

Inspect for evidence of poor 

operation via water level in 

chambers. If required take 

remedial action. 

3-monthly, 48 hours after large 
storms. 
 

 Check and remove large 

vegetation growth near pipe 

runs. 

Monthly or as required 

Remedial Action Rod through poorly performing 

runs as initial remediation. 

As required. 

 

 If continued poor performance jet 

and CCTV survey poorly 

performing runs. 

As required. 

 

 Seek advice as to remediation 

techniques suitable for the type of 

performance issue and location. 

As required If above does not 

improve performance. 
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7.5 Gullies 

7.5.1 Channels and gullies should be inspected and cleaned in accordance with the manufacturer’s details. 

Channel units can be cleaned through the use of a high-pressure hose; this can be fed into the channel 

system through access units strategically placed along the channel run. The throat section of channel 

units should be kept clear at all times to ensure uninterrupted flow of surface water into the drainage 

channel and any debris within the throat should be removed. 

7.5.2 Locking bolts should be replaced and sufficiently tightened, taking care that the bolt heads do not stand 

above the top surface of the cover or grate. If covers are allowed to move within their frame, this may 

cause damage to the frame or seating. 

7.5.3 Sediment\material removal should be undertaken in consultation with the environmental regulator to 

confirm appropriate protocols; especially where run-off is taken from potentially contaminated areas 

such as the car park channels. 

 

Maintenance 

Schedule 

Required Action Frequency 

 

Monitoring (to be undertaken more 

regularly within the first year of 

operation and adjusted as 

required). 

 

Initial Inspection. 

 

Half yearly and after large 
storms. 

Regular maintenance\ inspection 

 

Litter and debris removal Monthly or as required. 

 

 Check and remove large 

vegetation growth near gully 

gratings. 

Monthly or as required 

 Inspect for evidence of poor 

operation and/or weed growth. If 

required take remedial action. 

Inspect silt accumulation rates 

and establish appropriate 

brushing frequencies. Silt can 

also be caused by adjacent 

3-monthly, 48 hours after large 

storms. 
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landscaping areas which should 

be reprofiled to provide a flat 

area or berm adjacent to the 

paving. 

Remedial Action Inspect sumps and outlet pipes 

and rod through poorly 

performing channels and outlets 

as initial remediation. 

As required. 

 

7.6 Permeable Pavements 

7.6.1 Permeable pavements contain proprietary products and as such, where used, the manufacturer’s 

recommendations should be followed. 

7.6.2 The permeable pavements are intended to be water quality and attenuation storage features. These 

features are intended to be dry except during rainfall events.  

7.6.3 The surface has been designed to contain gaps where rain can flow through the upper construction 

layers into the voided stone which makes up the subbase. Where these features are intended to be 

used as infiltration devices or soakaways any capping also needs to be permeable to permit the flows 

to the formation. 

7.6.4 Access for maintenance is provided as this is a surface feature only.  

7.6.5 Regular inspection and maintenance are important for the effective operation of the pervious pavement.  

Maintenance 

Schedule 

 

Required Action Frequency 

 

Monitoring (to be undertaken more 

regularly within the first year of 

operation and adjusted as 

required). 

 

Initial Inspection 

 

Monthly for three months after 

installation 

 

 Inspect for evidence of poor 

operation and/or weed growth. If 

required, take remedial action. 

3-monthly, 48 hours after large 

storms. 
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Inspect silt accumulation rates 

and establish appropriate 

brushing frequencies. Silt can 

also be caused by adjacent 

landscaping areas which should 

be reprofiled to provide a flat area 

or berm adjacent to the paving. 

Regular maintenance\ inspection 

 

Brushing and Vacuuming Three times/year at end of 

winter, mid-summer, after 

autumn leaf fall, or as required 

based on site specific 

observations of clogging or 

manufacturers’ 

recommendations. 

Occasional maintenance Stabilise and mow contributing 

and adjacent areas. 

As required and as per landscape 

architect’s specification. 

 Removal of weeds 

 

As required. 

 

Remedial Action Remediate any landscaping 

which, through vegetation 

maintenance or soil slip, has 

been raised to within 50 mm of 

the level of the paving. 

As required. 

 

 Remedial work to any 

depressions, rutting and cracked 

or broken blocks considered 

detrimental to the structural 

performance or a hazard to 

users. 

As required. 

 

 Rehabilitation of surface and 

upper sub-structure. This could 

include replacement of the 

jointing and bedding material. 

The upper geotextiles layer may 

also need replacing if clogged 

As required (if infiltration 

performance is reduced as a 

result of significant clogging). 
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and Terram 1000 has a life span 

of 25 years. 

 

7.7 Attenuation Tanks 

7.7.1 The attenuation tanks are currently specified as geocellular units, which are wrapped in a geotextile 

blanket. 

7.7.2 The geocellular units and geotextile are proprietary products and therefore manufacturer’s 

recommendations should also be taken in to consideration.  

7.7.3 Access for maintenance should be provided by an access shaft located on the tank and from the 

manhole chambers downstream of the tank. 

7.7.4 Regular inspection and maintenance is important for the effective operation of attenuation tanks as 

designed. As the feature is buried, a regular inspection regime is very important to ensure the correction 

functionality of the surface water drainage network.  

Maintenance 

Schedule 

Required Action Frequency 

 

Monitoring (to be undertaken more 

regularly within the first year of 

operation and adjusted as 

required). 

 

Inspect inlets, outlets and 

overflows for blockages, and 

clear if required. If faults persist 

jetting and CCTV survey may be 

required. 

 

Monthly and after large storms. 

 

Regular maintenance\ inspection 

 

Inspect and identify any areas 

that are not operating correctly. If 

required, take remedial action. 

Monthly for 3 months, then six 

monthly. 

 

 Debris removal from catchment 

surface (where may cause risks 

to performance). 

Monthly 
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 Remove sediment from pre-

treatment structures. 

 

Annually (or as required after 

heavy rainfall events) 

 

Remedial Actions Repair/rehabilitation of inlets, 

outlets and overflows. 

As required. 

 

 

7.8 Flow Control Units 

7.8.1 The flow control units are intended for flood control and flow restriction. 

7.8.2 The flow control is specified as Hydro-brake and is a proprietary product; therefore, manufacturer’s 

recommendations should also be taken in to consideration.  

7.8.3 Access for maintenance has been provided by locating within manhole chambers. 

Maintenance 

Schedule 

 

Required Action Frequency 

 

Monitoring (to be undertaken more 

regularly within the first year of 

operation and adjusted as 

required). 

 

Inspect inlets for blockages, and 

clear if required. If faults persist 

jetting and CCTV survey may be 

required. 

 

Monthly and after large storms. 

 

Regular maintenance\ inspection 

 

Inspect and identify any areas 

that are not operating correctly. If 

required, take remedial action. 

Monthly for 3 months, then six 

monthly. 

 

 Debris removal from catchment 

surface (where may cause risks 

to performance). 

 

Monthly 
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 Remove sediment from pre-

treatment structures and flow 

control chambers. 

 

Annually (or as required after 

heavy rainfall events) 

 

Remedial Actions Repair/rehabilitation of inlets. As required. 
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Site Layout 

Roof Plan 
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United Utilities Public Sewer Records 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
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
6409 69.42 CO 65.57 450 VC 7.071068
6409 69.42 CO 65.57 450 VC 7.071068
6300 72.64 CO 71.09 225 VC 6.082763
8004 CO 225 VC 22.71856
8004 CO 225 VC 22.71856
7007 CO 150 VC 9.352931
7007 CO 150 VC 9.352931
7913 72.41 CO 70.01 225 VC 22.90356 1 in 25
7913 72.41 CO 70.01 225 VC 22.90356 1 in 25
6500 69.94 CO 68.42 225 VC 5.656854
6500 69.94 CO 68.42 225 VC 5.656854
4401 76.52 CO 74.19 225 VC 43.13931 1 in 64
8008 75 CO 225 PVC 11.13489
5201 74.91 CO 69.82 450 VC 74.95332 1 in 109
6402 67.35 CO 65.12 600 CO 5.527057 1 in 55
6402 67.35 CO 65.12 600 CO 5.527057 1 in 55
4109 75.85 CO 72.41 375 CO 50.21854 1 in 28
4109 75.85 CO 72.41 375 CO 50.21854 1 in 28
4503 75.32 CO 73.5 225 VC 44.55334 1 in 83
4503 75.32 CO 73.5 225 VC 44.55334 1 in 83
4503 75.32 CO 73.5 225 VC 44.55334 1 in 83
6418 CO 0 0 CO 20.87845
6418 CO 0 0 CO 20.87845
7914 CO 100 VC 5.564288
7914 CO 100 VC 5.564288
5202 73.7 CO 0 300 VC 40.11234
7916 CO 150 VC 7.930559
7916 CO 150 VC 7.930559
4301 74.7 CO 71.42 375 CO 91.0796 1 in 28
4301 74.7 CO 71.42 375 CO 91.0796 1 in 28
8007 CO 375 PVC 17.60076
8007 CO 375 PVC 17.60076
7907 74.15 CO 70.02 300 VC 28.01785 1 in 42
7907 74.15 CO 70.02 300 VC 28.01785 1 in 42
5203 74.76 CO 71.68 300 VC 27.16615
6911 78.8 CO 75.33 300 VC 79.02531 1 in 75
6911 78.8 CO 75.33 300 VC 79.02531 1 in 75
8005 CO 225 VC 35.71731
8005 CO 225 VC 35.71731
7500 65.69 CO 62.74 300 VC 34.78505
7500 65.69 CO 62.74 300 VC 34.78505
8902 FO 100 RPM 7.433259
8902 FO 100 RPM 7.433259
3005 77.53 CO 75.21 300 VC 91.76056 1 in 102
5404 72.21 CO 0 150 VC 67.87334
5304 73.59 CO 0 225 VC 33.13608
4209 CO 0 375 VC 49.882
6400 68.53 CO 0 425 VC 12.23342
6400 68.53 CO 0 425 VC 12.23342
6902 71.52 CO 70.32 300 VC 31.11824 1 in 10
6902 71.52 CO 70.32 300 VC 31.11824 1 in 10
6401 68.8 CO 65.9 600 CO 39.67116 1 in 51
6401 68.8 CO 65.9 600 CO 39.67116 1 in 51
8901 FO 100 RPM 8.454278
8901 FO 100 RPM 8.454278
6302 71.76 CO 68.77 300 VC 22.09072 1 in 17
4210 76.3 CO 72.9 375 CO 36.60368 1 in 63
6402 67.35 CO 64.32 300 VC 56.41948 1 in 52
6402 67.35 CO 64.32 300 VC 56.41948 1 in 52
7005 CO 150 VC 9.432964
7005 CO 150 VC 9.432964
5303 74.75 CO 73.48 225 VC 21.09502 1 in 8
7008 CO 100 VC 15.29145
7008 CO 100 VC 15.29145
7015 75.37 SW 73.57 600 CO 32.19698 1 in 87
7015 75.37 SW 73.57 600 CO 32.19698 1 in 87
7911 70.87 CO 67.81 225 VC 52.92056 1 in 31
7911 70.87 CO 67.81 225 VC 52.92056 1 in 31
5300 73.02 CO 70.3 300 CO 45.33045 1 in 47
4525 CO 150 VC 3.905066
4525 CO 150 VC 3.905066
4525 CO 150 VC 3.905066
6400 68.53 CO 65.81 375 CO 15.96963
6400 68.53 CO 65.81 375 CO 15.96963
6204 75.86 CO 69.04 450 VC 59 1 in 28
7002 CO 0 225 VC 18.17466
7002 CO 0 225 VC 18.17466
4201 76.63 CO 0 300 VC 61.20457
4201 76.63 CO 0 300 VC 61.20457
4131 CO 100 VC 26.70814
4131 CO 100 VC 26.70814
6536 CO 0 0.6464492
6536 CO 0 0.6464492
5401 74.37 CO 70.87 375 VC 21.2132
5401 74.37 CO 70.87 375 VC 21.2132
5401 74.37 CO 70.87 375 VC 21.2132
5306 72.97 CO 71.48 225 VC 20.02498 1 in 19
7504 CO 0 300 VC 10.44031
7504 CO 0 300 VC 10.44031
4305 75.7 CO 72.32 375 CO 57.71317 1 in 64
4305 75.7 CO 72.32 375 CO 57.71317 1 in 64
7906 70.89 CO 67.11 300 VC 25 1 in 45
7906 70.89 CO 67.11 300 VC 25 1 in 45
6308 72.15 CO 69.43 300 VC 30.14963
3004 78.17 CO 76.01 300 VC 108.6692 1 in 90
8006 CO 225 VC 3.721709
8006 CO 225 VC 3.721709
5903 76.59 CO 75.54 300 VC 7.071068
5903 76.59 CO 75.54 300 VC 7.071068
5501 74.54 CO 72.94 225 VC 24.08319 1 in 92.6276506
5501 74.54 CO 72.94 225 VC 24.08319 1 in 92.6276506
5501 74.54 CO 72.94 225 VC 24.08319 1 in 92.6276506
7016 75.3 FO 73.1 150 UN 39.25176 1 in 98
6405 71.34 CO 0 450 VC 25
6405 71.34 CO 0 450 VC 25
4002 76.77 CO 74.29 300 CO 31.04835
4002 76.77 CO 74.29 300 CO 31.04835
5904 76.63 CO 74.26 300 VC 8.246211 1 in 137
5904 76.63 CO 74.26 300 VC 8.246211 1 in 137
7014 76.45 SW 74.95 225 PVC 25.11247 1 in 18
7014 76.45 SW 74.95 225 PVC 25.11247 1 in 18
5405 71.35 CO 68.2 450 CO 89.89974 1 in 39
5516 CO 0 5.648881 1 in
5516 CO 0 5.648881 1 in
8003 74.72 CO 72.31 225 VC 23.62979
8913 FO 100 RPM 1.056757
8913 FO 100 RPM 1.056757
7503 64.11 CO 61.21 300 VC 34.1321 1 in 46
7503 64.11 CO 61.21 300 VC 34.1321 1 in 46
8002 75 SW 225 PVC 0.2883583
5004 76.58 CO 0 300 VC 43.9659
5004 76.58 CO 0 300 VC 43.9659
4000 77.25 CO 74.78 300 VC 31.01612
4000 77.25 CO 74.78 300 VC 31.01612
4000 77.25 CO 74.78 300 VC 31.01612
4124 CO 100 VC 1.539132
4124 CO 100 VC 1.539132
7502 67.07 CO 63.77 600 VC 14.14214 1 in 141
7502 67.07 CO 63.77 600 VC 14.14214 1 in 141
5522 CO 150 VC 12.53553
5522 CO 150 VC 12.53553
5522 CO 150 VC 12.53553
7013 76.77 SW 75.37 150 PVC 20.60538 1 in 49
6408 72.31 CO 70.68 225 VC 7 1 in 88
6205 75.43 CO 69.13 450 VC 15.29706 1 in 170
6545 CO 225 VC 35.41911
6545 CO 225 VC 35.41911
7004 CO 71.79 225 VC 29.81517
7004 CO 71.79 225 VC 29.81517
7010 CO 100 VC 12.01936
7010 CO 100 VC 12.01936
7904 68.53 CO 0 225 VC 37.12142
7904 68.53 CO 0 225 VC 37.12142
7908 76.36 CO 72.56 300 VC 16.03122 1 in 31
7908 76.36 CO 72.56 300 VC 16.03122 1 in 31
8001 CO 150 VC 27.81953
6403 67.34 CO 65.02 600 VC 22.55048 1 in 40
6403 67.34 CO 65.02 600 VC 22.55048 1 in 40
7001 76.34 CO 225 VC 3.306367
7001 76.34 CO 225 VC 3.306367
8903 72.55 CO 70.52 225 VC 33.13859 1 in 71
8903 72.55 CO 70.52 225 VC 33.13859 1 in 71
4112 75.12 CO 70.6 450 VC 91.66254 1 in 118
4112 75.12 CO 70.6 450 VC 91.66254 1 in 118
5903 76.59 CO 74.18 375 VC 7 1 in 23
5903 76.59 CO 74.18 375 VC 7 1 in 23
8908 49.89 FO 45.96 150 VC 22.33435 1 in 124
8908 49.89 FO 45.96 150 VC 22.33435 1 in 124
6927 CO 150 VC 6.590258
6927 CO 150 VC 6.590258
9903 49.66 FO 46.05 150 VC 12.4965 1 in 139
9903 49.66 FO 46.05 150 VC 12.4965 1 in 139
8910 50.35 CO 45.15 225 VC 3.725464 1 in 22
8910 50.35 CO 45.15 225 VC 3.725464 1 in 22
7505 62.91 CO 59.99 300 VC 62.36988 1 in 40
7505 62.91 CO 59.99 300 VC 62.36988 1 in 40
8912 49.37 CO 43.72 525 CO 90.18626 1 in 170
8912 49.37 CO 43.72 525 CO 90.18626 1 in 170
5502 71.78 CO 70.18 300 VC 38.28838
5502 71.78 CO 70.18 300 VC 38.28838
4903 77.83 CO 75.34 300 VC 79.55531 1 in 64
8909 49.84 FO 45.78 150 VC 24.82378 1 in 50
8909 49.84 FO 45.78 150 VC 24.82378 1 in 50
5416 CO 225 VC 14.98441
5416 CO 225 VC 14.98441
5301 74.24 CO 0 225 CO 19
7501 67.09 CO 63.65 600 VC 78.51793 1 in 87
7501 67.09 CO 63.65 600 VC 78.51793 1 in 87
6352 CO 150 VC 3.894741
9901 48.69 SW 46.65 300 VC 26.90539 1 in 192
9901 48.69 SW 46.65 300 VC 26.90539 1 in 192
8906 49.75 SW 45.65 1200 CO 23.78948 1 in 216
8906 49.75 SW 45.65 1200 CO 23.78948 1 in 216
5901 76.49 CO 74.07 300 VC 31.06445 1 in 76
5901 76.49 CO 74.07 300 VC 31.06445 1 in 76
5901 76.49 CO 74.07 300 VC 31.06445 1 in 76
6901 72.92 CO 70.76 300 VC 36.05551 1 in 86
6901 72.92 CO 70.76 300 VC 36.05551 1 in 86
9902 48.36 FO 46.23 150 VC 25.30237 1 in 141
9902 48.36 FO 46.23 150 VC 25.30237 1 in 141
8911 50.34 CO 43.84 525 CO 26.40829 1 in 220
8911 50.34 CO 43.84 525 CO 26.40829 1 in 220
6539 CO 100 VC 19.25201
6539 CO 100 VC 19.25201
6314 70.27 CO 66.23 450 VC 80.96186 1 in 127
5902 76.24 CO 73.56 400 VC 72.1132 1 in 35
5902 76.24 CO 73.56 400 VC 72.1132 1 in 35
8904 49.67 SW 45.68 1200 CO 9.656237 1 in 966
8904 49.67 SW 45.68 1200 CO 9.656237 1 in 966
5909 74.75 CO 73.12 225 VC 36.01389 1 in 40
5909 74.75 CO 73.12 225 VC 36.01389 1 in 40

 
Refno Cover Func Invert Size x Size y Shape Matl Length Grad
6201 70.38 CO 0 450 VC 93.90439
8905 49.82 SW 45.67 1200 CO 20.60762 1 in 1030
8905 49.82 SW 45.67 1200 CO 20.60762 1 in 1030
6305 71.18 CO 68.91 225 VC 23.03122
8907 50.15 SW 45.48 225 VC 4.86215 1 in 24
8907 50.15 SW 45.48 225 VC 4.86215 1 in 24
5503 72.11 CO 68.86 300 VC 23.60085 1 in 44
5503 72.11 CO 68.86 300 VC 23.60085 1 in 44
6504 66.84 CO 64.44 600 VC 62.36994 1 in 96
6504 66.84 CO 64.44 600 VC 62.36994 1 in 96
6501 72.32 CO 69.4 300 VC 29.69848 1 in 61
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Topographical Survey 

GRP survey 

Plan of Existing Retaining Walls 
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