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1.0 Introduction 

1.1 Project Background 

1.1.1 In April 2017 Curtins were instructed by IQ Student Accommodation to undertake a Flood Risk 

Assessment (FRA) and Detailed Drainage Strategy for the proposed redevelopment of land at Chandos 

House, Echo Street/Granby Row, Manchester. (Nearest post code M1 3QJ). However, project 

progression was halted in 2020 following the COVID 19 pandemic. In January 2023 Curtins have been 

instructed to undertake an updated Flood Risk Assessment (FRA) and Detailed Drainage Strategy of 

the subject site. 

1.1.2 This amendments to development proposals include building heights, internal layouts and change from 

mixed use to 100% purpose-built student accommodation.  

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. The report also takes into account the demolition works and 

construction that has taken place prior to the previous scheme stopping due to the pandemic. 

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 site lies within the Conurbation Core Critical Drainage Area (as identified in the Manchester, Salford 

and Trafford Level 2 Hybrid SFRA). 

1.2.4 The planning boundary area is approximately 0.498Ha, however this includes areas of existing public 

highway. The developable site area is approximately 0.29Ha.  

1.2.5 Following scrutiny of the Environment Agency flood zone maps it has been identified that the existing 

site lies entirely within an area classified as Flood Zone 1 indicating that the risk of flooding from rivers 

and the sea is low (less than 0.1% each year). Following scrutiny of surface water flood maps and risk 

of flooding from reservoirs maps, it has been identified that the existing site lies within an area which is 

at very low to low risk of flooding from surface water, and at low risk from reservoir flooding.  

1.2.6 Since the site is less than 1 hectare in Flood Zone 1, a Flood Risk Assessment (FRA) is not required to 

support a planning application. Manchester City Council have also confirmed that a FRA is not required 

even though the site lies within a critical drainage area (CDA). However, a combined Flood Risk 

Assessment and Drainage Strategy has been prepared to achieve the relevant BREEAM credits for the 

development. 

1.2.7 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.  

1.2.8 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. 

1.2.9 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, Salford and Trafford Councils Level 1 Hybrid Strategic Flood Risk Assessment 

(SFRA) published in March 2010. 

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

2010. 

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

(SFRA) published in March 2011. 

• United Utilities Public Sewer Records dated July 2016. 

• Curtins Phase 1 Preliminary Site Assessment report for Chandos Hall 

• Topographical Survey by Malcolm Hughes dated 2017 

• Topographical Survey by Malcolm Hughes dated 2022. 
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1.3 Proposed Development 

1.3.1 Development of purpose-built student accommodation (sui generis) comprising 3 interlinked tower 

blocks with intermediary linking block buildings, associated amenity space and external landscaping.   

1.3.2 The development proposals are to comprise of up to 1224 purpose-built student accommodation units. 

1.3.3 The Proposed site layout drawings, basement layout and ground floor layout drawings are 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 located within Manchester City Centre near to Piccadilly train station. The site is bordered 

by Granby Row to the north, Echo Street to the East, Vimto Park to the West and Network Rail viaduct 

to the south (Oxford Road to Piccadilly line). 

2.1.2 The approximate postcode of the application site is M1 3QJ and the approximate Ordnance Survey grid 

reference of the site is SJ846977. 

Figure 1: Aerial Photograph (Google 2023) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.1.3 The area proposed for development is considered to be brownfield. Prior to demolition, the land was 

formerly partly occupied by Chandos House, which was a purpose-built hall of residence within the 

former UMIST, now University of Manchester, campus. In addition to Chandos House, an existing 

nursery building, and garage was located on the eastern side of the application site. There was an area 

of artificial landscaping within the centre of the site with some evidence of grass and tree cover; this 

formed part of the nursery playground. 
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2.1.4 Access to the site is achievable on all sides although access from the south is dependent upon crossing 

third party land. Echo Street and Granby Row are public highways under the ownership of Manchester 

City Council. 

2.1.5 The wider area surrounding the site consists of several University of Manchester buildings mostly to the 

South and East of the site, student accommodation buildings, offices, a public house, residential and 

commercial use buildings with Piccadilly train station to the northeast of the site. The A57(M) is 

approximately 230m south of the site. 

2.1.6 The site is within the south-east corner of the Whitworth Street Conservation Area, and the existing 

buildings on the site are not considered to complement the surrounding historical buildings. 

2.2 Existing Watercourses and Other Waterbodies 

2.2.1 No above ground watercourses have been identified on the proposed site or in the immediate vicinity 

of the proposed site. 

2.2.2 The River Medlock (which is a ‘main river’) is located approximately 200m south of the site, where it is 

culverted until it re-emerges above ground approximately 360m south-west of the site. The River 

Medlock continues to meander and flow through a number of culverts along its length until it joins the 

Bridgewater Canal (non-Canal and River Trust) approximately 1.4km west of the site. 

2.2.3 The Rochdale Canal (Canal & River Trust) is located approximately 250m north-west of the site and 

runs along a south-west / north-east alignment. 

2.2.4 The Ashton Canal (Canal and River Trust) begins approximately 370m north-east of the site, running in 

an east-west alignment. 

2.2.5 The River Irwell is located approximately 1.28km north-west of the site, and it flows in a south-westerly 

direction towards the town of Runcorn. This downstream section of the River Irwell is known as the 

‘Manchester Ship Canal’ and is privately maintained.  Upstream, the River Irwell is a main river from its 

confluence with the River Irk (also a main river). 

2.3 ‘Hidden’ Watercourses 

2.3.1 A hidden watercourse has been identified by records previously obtained from Manchester City Council 

(see Figure 2). The hidden watercourse is called Shooters Brook and it flows in a westerly direction as 

a public surface water sewer via a 1560 x 1400 brick culvert underneath Store Street to London Road 

(approximately 170m north of the site), where it flows into manhole ref: 6808.  From manhole 6808, a 

public surface water sewer flows in a southerly direction, whilst Shooters Brook continues west from 

manhole 6808 as a public surface water sewer via a 1275mm brick culvert underneath buildings north 

of the site.  Shooters Brook then crosses underneath Aytoun Street to the eastern edge of Manchester 

Metropolitan University (Aytoun Campus).  From this point, Shooters Brook flows in a south-westerly 
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direction via a 600mm clay culvert (as identified on United Utilities sewer map) underneath the university 

campus in a south-westerly direction, turning south at Sackville Street and then turning south-west at 

the junction of Sackville Street and the railway viaduct (approximately 160m south-west of the site). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Hidden Watercourses (Courtesy of Manchester City Council) 

2.4 Existing Drainage 

2.4.1 The public sewer records have been obtained for the site and are enclosed in Appendix B. 

2.4.2 The records indicate that the following public sewers are recorded within the site: 

• In the north-west corner of the site, to the north of the existing Chandos Hall, there is a public 

combined sewer line which discharges into a public combined sewer to the north of the site 

within Granby Row. 

2.4.3 However, United Utilities have since confirmed that “The 100mm pipe within the boundary is shown to 

be a private drain”. 

2.4.4 The public sewer records indicate that the following public sewers are located within the vicinity of the 

site: 

• There is a public combined gravity sewer adjacent to the north-west of the site within Granby 

Row. The sewer flows in a south-westerly direction, beginning at manhole 6711 to the north of 



 

11 

 

Echo Street, Manchester 

Flood Risk Assessment and Detailed Drainage Strategy 

Chandos Hall, passing through manhole 6722 near to the north-west corner of the site where it 

is joined by a public combined gravity sewer within Cobourg Street, and continuing in a south-

west direction within Granby Row as a 375mm clay culvert. A private surface water sewer 

appears to discharge into this 375mm public combined sewer from the south-east corner of the 

Sackville Street Building near to the junction of Granby Row with Cobourg Street. 

• There is a public combined gravity sewer which flows from manhole 6705 (to the north of the 

existing nursery at the north-east corner of the site) in a northerly direction within Back Acton 

Street. 

• Adjacent to the east of the site, within Echo Street, there is a public surface water sewer which 

begins adjacent to the existing nursery and flows in a southerly direction. Near to the south-

east corner of the site, the surface water sewer becomes a combined sewer before then passing 

under the railway viaduct and turning to the east within Altrincham Street. 

• A public surface water sewer flows in a westerly direction within Granby Row, adjacent to the 

northern site boundary, via manhole 6713 (near the north-east corner of the site) and manhole 

6714 (near the north-west corner of the site. The surface water sewer continues away from the 

site within Granby Row. 

2.4.5 The proposed site is brownfield, and prior to demolition works there was evidence of existing drainage 

within the site. A GPR Survey was carried out and the findings were reported in June 2017.  The purpose 

of the surveys was to confirm the details of existing drainage within the site and to determine location, 

routes, depth, condition and connections.  

2.4.6 The surveys identified a network of drains within the perimeter of the site, discharging into the public 

sewer system surrounding the site.  

2.4.7 The GPR Survey findings are enclosed in Appendix C. 

2.4.8 All private drainage features within the site will be abandoned and removed as part of the development 

apart from the existing public sewer connections. 

2.4.9 Since demolition and construction progress of the previously approved scheme (LPA ref. 

18267/FO/2017 and subsequent amendments), it is not clear to what extent existing drainage has been 

removed or whether any of the previous designed drainage has been installed. A CCTV Survey has 

been completed on site in February 2022, however access limitations have restricted the extent the 

camera can access drainage on site. The surrounding public sewers have been surveyed and this 

confirms that there are existing connections from site into the sewer in Granby Row. Suitability of the 

existing connections is to be confirmed. 

2.4.10 The CCTV Survey layout is enclosed in Appendix C. 
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2.4.11 It is recommended that further investigation is completed on site in advance of detailed design work to 

expose existing drainage to determine the extent and condition of drainage on site and whether any 

drainage identified can be utilised for the proposed development drainage system. 

2.4.12 Further recommendations for the proposed development are noted in section 6. 

2.5 Topography 

2.5.1 A topographical survey was completed by Malcom Hughes Surveys prior to the initial Flood Risk 

Assessment and Drainage Strategy Report in April 2017 and confirmed that: 

• The perimeter of the site is generally flat with a high point to the Northeast of the site at 41.13m 

AOD and a low point in the Southwest corner of 38.39m AOD.  

• There is a c.2m level difference between Granby Row footway level and the lower ground floor 

level of the exiting Chandos House. Granby Row is retained by an existing concrete wall to the 

North of the site and Vimto Park is retained by a concrete wall to the West.  

• The East of the site is generally flat across the footprint of the Nursery and Garages. The 

external play area for the nursery slopes towards Chandos House to the West.  

2.5.2 However, as construction works had commenced on site under the previous approved application, the 

topographical data has changed and therefor an updated survey has been completed by Malcolm 

Hughes Surveys in September 2022 and confirms that: 

• The high points on site are now along the north-western boundary varying between 41m to the 

north-east and 42.15m to the north-west. 

• The western portion of the site where Chandos House has been demolished is now at a lower 

elevation to the previous survey and appears to be at two plateaus ranging between 37.15m 

and 38.7m. 

• The eastern portion of the site where the former garages and nursery have been demolished 

appear to be at a marginally higher elevation to the previous survey ranging between 40.1 and 

40.4m. 

2.5.3 The Topographical Surveys are enclosed in Appendix D. 

2.6 Geology 

2.6.1 The Curtins Phase 1 Preliminary Site Assessment identifies the following geological succession 

underlying the site: 

• Superficial deposits – Glacial Till (Diamicton). 

• Bedrock – Chester Pebble Beds Formation (Sandstone). 
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2.6.2 A BGS borehole 150m south of the site recorded Made Ground to a depth of 5.48m below ground level, 

underlain by gravel to a depth of 6.55m bgl. This is further underlain by hard red sandstone to 68.96m 

bgl. 

2.6.3 No BGS fault lines are recorded traversing the site, however the site is bound on each side by 2 faults 

along a south-east / north-west alignment. 

2.6.4 The site is within an area which may be affected by coal mining. No identified coal outcrops or mine 

entries are located within 1km of the site. The site is not noted within an area that has been influenced 

by past shallow coal mine workings. There are no recorded mineral sites within 500m of the site. There 

is no Made Ground recorded on the site in the BGS maps. 

2.6.5 The site is not situated 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 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. 

3.1.2 Tables 1 to 3 show the reference tables taken from the NPPF to determine the vulnerability and test 

requirements for the Proposed Development. Section 3.2 and 3.3 assess the site-specific categorisation 

and compatibility based on the flood zone and references the tables where applicable. 

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 report is enclosed in Appendix E, and it can be seen that the site is classified 

as entirely within Flood Zone 1. 

3.2.3 Further site-specific review of the flood risk to the site is provided in section 4. 

3.3 Site Specific Flood Zone Compatibility 

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

• Buildings used for dwelling houses, student halls of residence 

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

Classification as per Table 2. 

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

appropriate and neither the sequential nor the exception test is required, as per 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 3, taken from the UK Government’s 

Long-Term Flood Risk Information. 

Figure 3: Long Term Flood Risk – Flood Risk from Rivers or Sea (© Crown Copyright) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.2.2 The whole site can be seen to be within ‘Very low’ risk Flood Zone 1 (No shading) which has less than a 

0.1% chance of fluvial flooding each year. Therefore, regarded to be low risk from fluvial flooding.  
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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 largest area that 

might be flooded if a reservoir were to fail and release the water it holds (see Figure 4).  

Figure 4: Long Term Flood Risk Assessment Map – Flood Risk from Reservoirs (© Crown 

Copyright) 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.4.3 The site does not lie within the maximum extents of flooding due to reservoir breach; therefore, the site 

is considered to be at low risk from reservoir flooding. 
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4.5 Canal Flooding 

4.5.1 The Rochdale Canal is located approximately 250m north-west of the site at its nearest point and runs 

south-west / north-east.  The Ashton Canal begins approximately 370m north-east of the site, running 

eastwards.  The Bridgewater Canal is approximately 1.4km west of the site and the Manchester Ship 

Canal (which is privately owned) is situated approximately 1.28km north-west of the site where it flows 

from the River Irwell south-west towards Runcorn. 

4.5.2 The SFRA identifies that the Manchester Ship Canal is a canalised watercourse, and hence its flooding 

mechanisms have more in common with a watercourse than a typical canal.  The other canals are 

identified as ‘broad canals’. 

4.5.3 The broad 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. 

4.5.4 A lack of information results in an inability to quantify the risk of canal breach or overtopping but the SFRA 

describes the areas at potential risk of flooding from all canal sources.  The development site, and its 

vicinity, are not in a canal overtop hazard zone or a canal breach zone. 

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

4.6 Groundwater Flooding 

4.6.1 Groundwater flooding tends to be more persistent than other sources of flooding, typically lasting for 

weeks or months rather than hours or days. Groundwater flooding does not generally pose a significant 

risk to life due to the slow rate at which the water level rises; however, it can cause significant risk to 

property. 

4.6.2 The Level 1 SFRA (Map 2.1) indicates that the site is not in an area at risk of groundwater flooding or 

groundwater rebound. 

4.6.3 The Phase 1 Preliminary Site Assessment identifies that the site is underlain by a principal aquifer situated 

within the bedrock, and a secondary undifferentiated aquifer within the superficial deposits. 

4.6.4 It is assumed based on the information available that there is no significant risk of groundwater flooding 

to the site. 

4.7 Public Sewers or Highway Drainage Flooding (Infrastructure Failure) 

4.7.1 United Utilities were requested to provide details of any historic flooding from public sewers within the 

vicinity of the site. United Utilities have confirmed in their response that they have no record of public 

sewer flooding of properties in this vicinity as a result of overloaded sewers. 
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4.7.2 The LLFA have confirmed that they do not currently hold any records of historic flooding in the vicinity of 

the site. 

4.7.3 There may be a risk of flooding due to limitations of the existing sewer network to take any extra flows 

which may be generated by development on the site. A pre-development enquiry has been submitted to 

United Utilities in order to confirm re-use of existing connections. United Utilities have confirmed that foul 

water flows from the site will be allowed to drain freely in to the public combined water sewer. United 

Utilities also accept unrestricted surface water on the basis that it is discharged into the public surface 

water sewer (further details about surface water discharge are contained in section 6).  

4.7.4 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 very low. 

4.8 Surface Water Flooding to the site 

4.8.1 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. 

4.8.2 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. 

• 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. 

4.8.3 The extent of flooding to the site from surface water is indicated in  

4.8.4 Figure 5 and it can be seen that the majority of the site is identified as being at a ‘very low’ risk of 

flooding from surface water, with localised low risk within the surrounding highways. 
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Figure 5: Risk of Flooding from Surface Water - Extent of Flooding 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.8.5 The SFRA places the site within the Conurbation Core Critical Drainage Area (CDA). CDAs generally 

have local flooding problems associated with drainage and are particularly sensitive to an increase in 

the rate of surface water runoff and/or volume from new development.  Specific drainage requirements 

are required in these areas to help reduce local flood risk. 

4.8.6 The CDAs provided in the SFRA are identified as being “extensive” due to the lack of risk-based 

information for the sewer network and surface water flow paths in the Conurbation Core CDA are largely 

linked to the natural floodplains of ‘hidden’ or ‘lost’ culverted watercourses that run through this area. 

4.8.7 Considering the above information, the general risk of surface water flooding to the site is considered 

very low. To ensure that the risk to the site remains very low, mitigation measures are proposed in 

section 5. 

4.9 Surface Water Flooding from the site 

4.9.1 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 
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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. 

4.9.2 Additionally, because the site is located in a Critical Drainage Area, a 50% reduction in surface water 

runoff generated from within the site is required. 

4.9.3 The development has the potential to increase flood risk where any increase in impermeable areas 

results in additional run-off from proposed roads, car parks and building roofs being 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. 

4.9.4 An assessment of the proposed surface flows is carried out within the drainage strategy within section 

6 of this report. 

4.10 Historical Flooding 

4.10.1 The SFRA does not address any specific flood events at the development site or immediately 

surrounding the area. 

4.10.1 The LLFA have confirmed that they hold no records of historical flooding within close proximity to the 

site. 

4.11 Summary of Flood Risk 

4.11.1 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; and 

• Surface water flooding from the site. 

4.11.2 Mitigation measures to control the risk of flooding are outlined in section 5. 
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5.0 Mitigation 

5.1 Fluvial/Tidal Flood Mitigation 

5.1.1 The development site lies entirely within Flood Zone 1 and is at very low risk of fluvial and/or tidal 

flooding. No specific measures are required at this location in order to mitigate against fluvial and tidal 

flooding. 

5.2 Groundwater Flood Mitigation 

5.2.1 Groundwater flooding tends to be more persistent than other sources of flooding, typically lasting for 

weeks or months rather than hours or days. Groundwater flooding does not generally pose a significant 

risk to life due to the slow rate at which the water level rises; however, it can cause significant risk to 

property. 

5.2.2 The existing site is not considered to be at risk of groundwater flooding, however the proposals for the 

site indicate that a lower ground level will be created. Therefore, the proposed site is considered to be 

at potential risk from groundwater flooding. 

5.2.3 Based on the lack of site-specific groundwater levels it is recommended that groundwater levels are 

monitored during ground investigation works.  Typically, groundwater levels are recorded during gas 

monitoring over a 3-month period. Fluctuations in groundwater levels should be assessed during ground 

investigation works and floor levels proposed based on being above the maximum levels recorded. 

5.2.4 Finished floor levels for the development should be set above the highest groundwater level. 

5.2.5 External ground levels across the site should fall away from the proposed buildings and ensure that the 

creation of low points are avoided (other than those used intentionally for drainage features) in order 

that in the unlikely event of groundwater flooding, the flood water is safely routed away from the 

buildings on site.  

5.2.6 Providing the above mitigation measures were imposed, the risk from groundwater flooding would 

therefore be considered very low post development. 

5.3 Surface Water Flooding to the site Mitigation 

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

is at very low risk of surface water flooding. However, the site topography is likely to be 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. 
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5.3.2 Existing footway levels along the outside perimeter of the building are determined by the highway 

authority.  It is recommended that these levels should be maintained in order that surface water shall 

fall away from the building line and into the highway gullies. It is assumed that the highway drainage 

will be subject to the local highway authority regular drainage maintenance schedule. 

5.3.3 It is recommended that 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. 

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

water is therefore considered low post development. 

5.4 Surface Water Flooding from the site Mitigation 

5.4.1 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 

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. 

5.4.2 For sites which are located within a CDA, the following guidance is provided in the SFRA: 

• Development should aim for a minimum reduction in surface water runoff rates of 50% for 

Brownfield sites, with an aim of reducing runoff to Greenfield rates up to a 1 in 100-year storm 

event, considering climate change. 

• Development should be designed so that there is no flooding to the development in a 1 in 30-

year event and so that there is no property flooding in a 1 in 100 year plus climate change 

event. 

5.4.3 The SFRA requires that development proposals should look at opportunities to incorporate SuDS to 

reduce the risk of surface water flooding, and that surface water should not discharge into the combined 

sewer system.  The risk of groundwater flooding should be considered when assessing suitable SuDS 

techniques. 

5.4.4 Additionally, because the site is in a CDA, development should aim for a minimum reduction in surface 

water runoff rates of 50% for Brownfield sites, with an aim of reducing runoff to Greenfield rates up to a 

1 in 100-year storm event, considering climate change. 

5.4.5 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. 

5.4.6 Section 6 reviews the surface water discharge options. Owing to the close proximity of building 

foundations within the limited space available on the site, and the existing site’s current disposal of 
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surface water into the public sewer network, it is proposed that the surface water will continue to outfall 

into the public sewer network but at a restricted rate compared to existing. 

5.4.7 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. 

5.4.8 The surface water should be constrained within the site and proposed with sustainable techniques such 

as water reuse by rainwater harvesting/rainwater butts, permeable paving, enhanced landscaping 

features where suitable. 

5.4.9 Flood water exceedance routes should be identified, both on and off site. 

5.4.10 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: 

• Any arrangements for adoption by an appropriate public body or statutory undertaker, 

management and maintenance by a Residents’ Management Company 

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

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

• Means of access for maintenance and easements where applicable 

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

private and adopted sewers will be maintained by their adopted authority, it can be assumed risk of 

flood from blockage or overloading is minimal. 

5.4.12 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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6.0 Drainage Strategy  

6.1 Existing Drainage 

6.1.1 The public sewer records have been obtained for the site as well as record obtained from the University 

of Manchester. In addition, a GPR survey and CCTV drainage survey has been carried out. All record 

information obtained is enclosed in Appendix B. 

6.1.2 The records indicate that the following public sewers are recorded within the site: 

• In the north-west corner of the site, to the north of the existing Chandos House, the sewer 

records indicate that there is a public combined sewer. UU have confirmed that this is a private 

drain. 

6.1.3 The public sewer records indicate that the following public sewers are located within the vicinity of the 

site: 

• There is a public combined gravity sewer adjacent to the north-west of the site within Granby 

Row. The sewer flows in a south-westerly direction, beginning at manhole 6711 to the north of 

Chandos Hall, passing through manhole 6722 near to the north-west corner of the site where it 

is joined by a public combined gravity sewer within Cobourg Street, and continuing in a south-

west direction within Granby Row as a 375mm clay culvert. A private surface water sewer 

appears to discharge into this 375mm public combined sewer from the south-east corner of the 

Sackville Street Building near to the junction of Granby Row with Cobourg Street. 

• There is a public combined gravity sewer which flows from manhole 6705 (to the north of the 

existing nursery at the north-east corner of the site) in a northerly direction within Back Acton 

Street. 

• Adjacent to the east of the site, within Echo Street, there is a public surface water sewer which 

begins adjacent to the existing nursery and flows in a southerly direction. Near to the south-

east corner of the site, the surface water sewer becomes a combined sewer before then passing 

under the railway viaduct and turning to the east within Altrincham Street. 

• A public surface water sewer flows in a westerly direction within Granby Row, adjacent to the 

northern site boundary, via manhole 6713 (near the north-east corner of the site) and manhole 

6714 (near the north-west corner of the site. The surface water sewer continues away from the 

site within Granby Row. 

6.1.4 Is assumed that all private drainage features within the site will be abandoned and removed as part of 

the development. The existing connection to the public sewer in Granby Row will be retained where the 

condition is acceptable. The proposed site is brownfield, and prior to demolition works there was 
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evidence of existing drainage within the site. A GPR Survey was carried out and the findings were 

reported in June 2017.  The purpose of the surveys was to confirm the details of existing drainage within 

the site and to determine location, routes, depth, condition and connections.  

6.1.5 The pre-demolition information and surveys identify two separate (assumed combined) drainage 

systems. An existing system to the West of the site appeared to serve Chandos House and perimeter 

surfacing with the eventual 225dia. outfall heading to the combined sewer in Granby Row. An existing 

system to the East appeared to serve the Nursery and Garages and this 225dia. pipe routed towards 

the public sewer in Echo Street. 

6.1.6 The GPR Survey findings are enclosed in Appendix C. 

6.1.7 All private drainage features within the site will be abandoned and removed as part of the development 

apart from the existing public sewer connections. 

6.1.8 Since demolition and construction progress of the previously approved scheme, it is not clear to what 

extent existing drainage has been removed or whether any of the previous designed drainage has been 

installed. A CCTV Survey has been completed on site in February 2022, however access limitations 

have restricted the extent the camera can access drainage on site. The surrounding public sewers have 

been surveyed and this confirms that there are existing connections from site into the sewer in Granby 

Row. Suitability of the existing connections is to be confirmed. 

6.1.9 The CCTV Survey layout is enclosed in Appendix C. 

6.1.10 It is recommended that further investigation is completed on site in advance of detailed design work to 

expose existing drainage to determine the extent and condition of drainage on site and whether any 

drainage identified can be utilised for the proposed development drainage system. 

6.2 Proposed Foul Water Drainage 

6.2.1 A separate foul and surface water system is proposed up to the point where drainage leaves the site. 

There will be two foul connections into the combined public sewer, one to the East into Echo Street and 

one to the North into Granby Row. 

6.2.2 Proposed drainage is largely based on the previous scheme design as it would be the intention to utilise 

any suitable drainage that has previously been installed. However, as it is not yet confirmed what has 

previously been installed the internal strategy may be subject to amendments. 

6.2.3 United Utilities have confirmed that foul can be discharged to the combined public sewer. Therefore, it 

is proposed to utilise the existing combined connection to the public sewer in Granby Row for foul water 

discharge. This will serve the Western side of the building. 

6.2.4 Due to invert level restriction, it will not be possible to connect all foul drainage to the existing 225dia. 

connection. Therefore, a connection is required to the public sewer in Echo Street. Drainage records 
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obtained from the University of Manchester show an existing connection from Echos Day Nursery in 

Echo Street and is assumed to connect to the existing combined sewer. However, the depth of the 

existing connection is insufficient to connect drainage from the new development. Therefore, there is a 

requirement for a new connection to the existing 500 x 700 combined brick sewer in Echo Street.  

6.2.5 United Utilities have confirmed that proposals to connect to the public sewers in Granby Row and Echo 

Street are acceptable and the correspondence with United Utilities is enclosed in Appendix F. 

6.2.6 It will be necessary to apply for individual Section 106 Agreements with United Utilities for each 

connection. 

6.2.7 The proposed Drainage Strategy layout is enclosed in Appendix H. 

6.3 Proposed Surface Water Drainage 

6.3.1 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. Any flood water 

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

the curtilage of the site so not to cause damage to buildings, essential services or adjoining 

developments and services. 

6.3.2 It is not possible to contain flood water on the site due to the topography and layout. There is limited 

opportunity to store water on the surface, so this is not a feasible approach for the 1 in 100 year event. 

Therefore, all storm water for up to the critical 1 in 100-year storm event plus an allowance for climate 

change must be contained within other forms of storage structure. 

6.3.3 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 

6.3.4 Although infiltration testing has not been completed on the site, infiltration is not likely to be an option 

for this site due to the footprint of the building taking up the majority of the site. Also, it is unlikely that 

ground conditions will be favourable with stiff clay encountered between 0.3m and 8.5m below ground 

level. 

Watercourses 

6.3.5 The nearest watercourse is approximately 0.2km from the site. Therefore, disposal of the development 

surface water to a watercourse is unviable and is unlikely to be a feasible option. 

Surface Water Sewer 
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6.3.6 United Utilities have requested that they “would like to see” the development drain to the surface water 

sewer network. The only viable surface water public sewers are within Granby Row which are circa 13m 

deep. 

6.3.7 United Utilities public sewer records identify that there is an existing surface water sewer within Granby 

Row and approximately 20m of existing brick sewer in Echo Street is surface water. No existing 

connections from the site have been identified to the surface water public sewer(s). 

6.3.8 Providing a new connection to the Granby Row sewer would require extensive excavation within the 

existing highway, adjacent to buildings, retaining wall and around existing services. However, UU have 

previously confirmed that depending on size and layout of the manhole, they “would consider allowing 

an internal backdrop connection to the existing surface water sewer manhole” close to the site. 

Combined water sewer 

6.3.9 There is a combined public sewer in Granby Row and in Echo Street. The existing site surface water 

currently discharges to the existing combined sewer network via. two separate connections one to the 

375mm sewer in Granby Row and one to the 500 x 700 brick sewer in Echo Street.  

6.3.10 As there is a surface water sewer network in proximity to the site, the site is proposed to connect to the 

surface water sewer network in accordance with the Sustainable Drainage hierarchy. It is also noted 

that the surface water sewer connects to the Shooters Brook Watercourse downstream of the site at 

Sackville Street, which then connects to the River Medlock at Charles Street. 

6.3.11 United Utilities have confirmed that they would accept a flow rate of up to 24.91 l/s into the surface 

water sewer in Granby Row based on 50% of the 1 in 2-year brownfield run off rates calculated by the 

modified rational method. 

6.3.12 Consultation response from Manchester Lead Local Flood Authority has not yet been received, however 

in general, the flood risk management strategy seeks to achieve a minimum 50% reduction on 

brownfield discharge rates. 

6.3.13 The correspondence with United Utilities is enclosed in Appendix F.  

6.3.14 Proposed drainage is largely based on the previous scheme design as it would be the intention to utilise 

any suitable drainage that has previously been installed. However, as it is not yet confirmed what has 

previously been installed the internal strategy may be subject to amendments. 

6.3.15 In May 2022, the Environment Agency released updated climate change allowances by Management 

Catchment for peak rainfall intensities which should be applied to new Developments. Figure 6 

demonstrates the climate change allowances with central and upper end allowances being considered. 

6.3.16 Based on the nature of the Development, a lifespan of 100 years is anticipated (as defined by the current 

requirement for residential Development). Therefore, the potential climate change allowance in the 
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Irwell Management Catchment for the 2070s Epoch; 2061-2115 is 45% for the upper end allowance. 

Proposed design calculations will therefore need to consider +45% climate change allowances. 

Figure 6: Irwell Management Catchment peak rainfall allowances 

 

 

 

 

 

 

 

 

 

 

6.3.17 Therefore, the proposed surface water design should achieve a maximum off site discharge of 24.91 

l/s with the capacity to accommodate the volumes generated up to the 1 in 100-year event plus and 

allowance of 45% for climate change increase. 

6.3.18 A surface water model has been created to determine attenuation requirements for the drainage 

system. The proposed drainage system has been split into three main contributing areas: the roof areas, 

the ground level courtyard area and the access road area along the southern elevation. 

Roof Areas 

6.3.19 The architectural and client aspirations are for several roof gardens which creates the opportunity to 

provide storage in the form of green/blue roofs with restricted outlets at roof level.   

6.3.20 There are several green/blue roofs at different levels of the building (see figure 7). Each roof will have 

its own outlet(s) which will be restricted to limit flow to a designated rate. The total run-off from all roofs 

will be restricted to a maximum of 5.6 l/s. 
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Figure 7: Roof Plan 
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6.3.21 The attenuation volume provision and green/blue roof build up will be subject to specialist detailed 

design however, the current preliminary design calculations and details are included within Appendix 

G. 

Courtyard Area 

6.3.22 There is an external courtyard area at ground floor level in between Block B and Block C. Therefore, 

this area is proposed to be constructed in permeable paving with surface water discharge limited to a 

maximum of 4 l/s with attenuation provision within the sub-base layer. Attenuation capacity for the 

permeable paving catchment requires approximately 3.2m³. The minimum 150mm sub-base layer will 

provide up to 10m³. 

Access Road Area 

6.3.23 There is an external access road along the southern elevation of the building, however due to space 

and topographical constraints, sustainable drainage opportunities for this area are limited. Therefore, 

this area is proposed to be traditionally drained via channels and freely discharge into the piped network. 

The total discharge for the access road up to the 1 in 100 year +45%cc event is approximately 14.7 l/s. 

6.3.24 The proposed Drainage Strategy layout is enclosed in Appendix H. 

6.3.25 The proposed surface water calculations are enclosed in Appendix J. 

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

treatment. Low traffic access roads and car parking is considered low hazard in terms of contamination. 

Figure 8 illustrates the pollution hazard indices for different land use classifications from The CIRIA 

SuDS Manual C753 (2015). 

6.3.27 Figure 9 illustrates the SuDS Component mitigation indices from The CIRIA SuDS Manual C753 (2015). 
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Figure 8: Pollution Hazard indices for land use classification (Table 26.2 the CIRIA SuDS manual 

2015) 
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Figure 9: Indicative SuDS mitigation indices (Table 26.3 the CIRIA SuDS manual 2015) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6.3.28 The selection of treatment should ensure that the SuDS mitigation component index (Figure 9) exceeds 

the pollution hazard index (Figure 8). Where two stages of treatment are required, the second stage of 

treatment should account for reduced performance due to lower inflows; therefore 0.5 (mitigation index) 

should be used. 

6.3.29 Due to the limited external space and limited vehicle accessibility, the risk of contamination to surface 

water run-off is considered to be low. This in conjunction with the use of blue/green roofs to all roof 

areas and permeable surfacing within the ground floor external courtyard will provide treatment and 

betterment beyond that of the existing site. The external access road is limited for SuDS options, 

however as it will require a form of pollution treatment to minimise risk of downstream contamination, 

we have proposed the use of smartgully adaptors or similar, within the channel outlet boxes. 
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6.4 Maintenance 

6.4.1 A suitable maintenance strategy should be adopted to ensure the green roofs, permeable surfacing and 

general drainage network is cleaned regularly and the routine maintenance and cleansing regime 

should be documented. 

6.4.2 It is assumed that the maintenance of the drainage network will be the responsibility of an on-site 

facilities management team. 

6.4.3 A copy of the final construction drainage layout should be provided in the final Operations and 

Maintenance Manual.  

6.4.4 The surface water network has been designed to accommodate the 1 in 100-year storm rainfall event 

plus an allowance for climate change to the requirements of the site. As the flows are generally being 

attenuated on site and may be within SuDS features; there will be a period after storm events where 

the network is still partially or fully surcharged and is draining down. Where this surcharging is still 

present after 48hrs, appropriate action should be taken. 

6.4.5 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.  

6.4.6 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.  

6.4.7 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.  

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

snow, debris or litter. 

6.4.9 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. 
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Appendix A 
Proposed Building on existing site 

Proposed Site Layout 

Proposed Basement Layout 

Proposed Ground Floor Layout 
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GENERAL ARRANGEMENT

NOTE:
1. Do not scale from this drawing.

Always work to noted dimensions.
2. All dimensions are in millimetres unless otherwise stated.
3. All setting out, levels and dimensions to be agreed on site.
4. The dimensions of all materials must be checked on site 

before being laid out.
5. This drawing must be read with the relevant specification

clauses and detail drawings.
6. Order of construction and setting out to be agreed on site.

THIS DRAWING IS COPYRIGHT PROTECTED AND MAY NOT BE 
REPRODUCED IN WHOLE OR PART WITHOUT WRITTEN 
AUTHORITY FROM THE OWNER.
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Planning Application Boundary
PERFECTA PAVING
Location: To Footpaths - As Shown
Product: Marshalls 'Perfecta'
Size: 450 x 450 x 50mm
Laying: Stretcherbond - Rigid Buildup

SPOT LEVEL - Existing As per Topographic Survey - April 2017
Drawing: 19268-1. Rev: n/a. Originator: Malcolm Hughes Surveyors

SPOT LEVEL - Proposed

FALLS - Proposed

KEY ITEM
Description

H1

HARDWORKS

Land Ownership Boundary

TEGULA SETTS
Location: To demarcate parking bays + to hatched area of disabled bays
Product: Marshalls 'Tegula Cobbles'
Colour: Pennant Grey
Size: 80 x 80 x 60mm
Laying: Stretcherbond - Rigid Buildup

H5

Network Rail Ownership Boundary

H3
YORKSTONE SETTS
Location: To Granby Row Pedestrian Crossing
Product: Marshalls 'Scoutmoor'
Size: 160 x 80 x 80mm
Laying: Stretcherbond - Rigid Buildup

H2
YORKSTONE PAVING
Location: To Main Entrance to Building
Product: Marshalls 'Scoutmoor'
Size: 600 x 300 x 50mm
Laying: Stretcherbond - Rigid Buildup

TEGULA SETTS
Location: To Parking Bays on Granby Row
Product: Marshalls 'Tegula Cobbles'
Colour: Traditional
Size: 80 x 80 x 60mm
Laying: Stretcherbond - Rigid Buildup

H4

HRA CARRIAGEWAY - TO BE RESURFACED
- Existing surface to be planed off.
- Tack coat & New Blacktop HRA surface to be laid.
- To Engineer's Specification.
- Re-lined as required to match existing highway arrangements.

H6

H5

LIGHTING

Lighting Columns
- Approximate existing positions & numbers
- Luminaire & Column to be replaced with MCC Adoptable 
standard (Philips Mini Luma or similar).
- Strategy & Specification to be developed

Note:
-  LUX level requirements and design subject to discussion with MEP Engineer

Proposed Wall Mounted Lighting 
- To Building Facade 
- Iguzzini Lander Wall 2200 or acceptable equivalent.
- Mounted at 4m Height.
- Subject to discussion & co-ordination with architects.

1.

2.

PERFECTA PAVING
Location: To Footpaths - As Shown
Product: Marshalls 'Perfecta'
Size: 450 x 450 x 50mm
Laying: Stretcherbond - Rigid Buildup

SOFTWORKS

PROPOSED TREE PLANTING - IN HARD
Tree Pit Detail: [ DWG PL1832-D-400 ] 
Tree Specification: [ DWG PL1832-GA-102 ] 
Planted in imported topsoil, underground guyed 
& connected to drainage system as required.

YORKSTONE PAVING
Location: To Main Entrance to Building
Product: Marshalls 'Scoutmoor'
Size: 600 x 300 x 50mm
Laying: Stretcherbond - Rigid Buildup

Proposed Wall Mounted Lighting 
- To Building Facade 
- Iguzzini Lander Wall 2200 or acceptable equivalent.
- Mounted at 4m Height.
- Subject to discussion & co-ordination with architects.

CYCLE STAND 
- Steel flatbar square profile.
- Finish: Powercoated (matt). Colour TBC.
- Product: 'Ekkiflex' by Runge or similar.
- Subject to further design.

TREE FRAME
[DWG PL1832-D-400] 
Type: Arborslot Recessed Metal Tree Frame laid flush to adjacent paving
Material: Stainless Steel
Size: 1.8 x 1.8 m

Loose pea gravel infill - 6mm Aggregate

PERFORATED METAL GATED SCREEN
[Echo Street Entrance: DWG PL1832-D-300] 
- Freestanding Steel Portal Frame. 
- Echo Street entrance to incorporate wind screen.
- To include set of doors for vehicular / cycle access.
- Subject to further design.
Material: Galvanised Steel, flatbar.
Finish: Powercoated (matt). Colour TBC.
Size: Varies

FURNITURE

BALUSTRADE
[DWG PL1832-D-310] 
Location: To Vimto Park interface wall
Material: Galvanised Steel, flatbar.
Finish: Powercoated (matt). Colour TBC.
Size: Approx 4.5m x 1.5m 

**RETAINING WALL TO MOTT MCDONALD DETAIL**

ACCESS CONTROL BOLLARD
Location: To NWR Boundary / Maintenance Zones
Product: BX47 0060-FD
Supplier:  Broxap or acceptable equivalent.
Material: Steel
Control: Telescopic / Fold-down TBC.

STATIC BOLLARD
Location: To Gated Access Point + Maintenance Ramp off Echo Street
Product: 'Charm'
Supplier:  Marshalls or acceptable equivalent.
Material: Galvanised steel. Powdercoated RAL TBC.

BAT BOX
Location: Installed 3m above ground on building facade as shown
Product: Slimline Wooden Bat Box
Supplier:  NHBS Wildlife & Ecology
Material: Redwood bat box

BIRD BOX
Location: Installed 3m above ground on building facade as shown
Product: 2GR Schwegler Nest Box
Supplier:  NHBS Wildlife & Ecology
Material: Schwegler Wood-Concrete

01 13-04-18 Stage 3 JT RM
02 18-07-18 Planning Condition Discharge JT RM
03 13-11-18 Pack Amended following VE JH RM
04 08-01-19 STAGE 4 JH RM
05 22-01-19 STAGE 4 JH RM
06 01-03-19 STAGE 4 JH RM
07 19-03-20 Crosspoint and road amended JTO RM
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PLEASE NOTE:

1. The measured areas shown for all en-suite clusters, studios and kitchens do not yet account for any 
protruding columns and will therefore reduce accordingly to account for these once locations and 
sizes are fully known. 

2. Wall lining has been allowed for to solid core walls, shears walls and other strucutral items however 
depth of wall lining subject to change dependent on acoustic requirements. This may result in room 
sizes reducing. 

3. Areas of ensuite bedrooms and studios include the area of the bathroom and the separating wall 
between bedroom and pod, but exclude the riser.

4. Cluster kitchens will require a riser to provide drainage etc and will reduce the area stated 
accordingly. The location of this is as yet unknown until full fit outs have been progressed.

5. Studio layouts shown are design intent only and follow Client’s brief. Escape routes’ distance from 
hobs to be tested and validated by Fire Strategy with fire suppression measures as necessary. Studio 
layouts in abeyance until signed-off by Building Safety Regulator (HSE), Building Control Officer, and 
Building Insurer.

6. Ground Floor amenity space layout completed by Manalo + White Architects design intent only and 
follow Client’s brief. Subject to further review and co-oridnation with SRA and specialist consultants 
(incl. MEP, structure and fire engineer) 
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P02 23/01/23 Cores updated following comments from fire engineer (as clouded)
P03 03/02/23 Layouts amended following client + design team comments
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Preliminary internal fitout layouts included
P05 10/03/23 Minor amendments to layouts to suit DT comments. Bedroom +

Studio room tags updated.
P06 24/03/23 Draft Issue for Planning (Incl. minor updates)
P07 11/04/23 Proposed M+W amenity space layout updated
P08 14/04/23 Planning Issue
P09 26/04/23 Planning Issue (minor updates)
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PLEASE NOTE:

1. The measured areas shown for all en-suite clusters, studios and kitchens do not yet 
account for any protruding columns and will therefore reduce accordingly to account 
for these once locations and sizes are fully known. 

2. Wall lining has been allowed for to solid core walls, shears walls and other strucutral 
items however depth of wall lining subject to change dependent on acoustic 
requirements. This may result in room sizes reducing. 

3. Areas of ensuite bedrooms and studios include the area of the bathroom and the 
separating wall between bedroom and pod, but exclude the riser.

4. Cluster kitchens will require a riser to provide drainage etc and will reduce the area 
stated accordingly. The location of this is as yet unknown until full fit outs have been 
progressed.

5. Studio layouts shown are design intent only and follow Client’s brief. Escape routes’ 
distance from hobs to be tested and validated by Fire Strategy with fire suppression 
measures as necessary. Studio layouts in abeyance until signed-off by Building Safety 
Regulator (HSE), Building Control Officer, and Building Insurer.
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Appendix B 
United Utilities Public Sewer Records 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



WASTE WATER SYMBOLOGY

Combined Foul Surface Overflow

Manhole MANHOLE FUNCTION SEWER SHAPE

Manhole, side entry FO Foul CI Circular SQ Square

Public sewer SW Surface Water EG Egg TR Trapezoidal

Private sewer CO Combined OV Oval AR Arch

S104 sewer OV Overflow FT Flat Top BA Barrel

Rising Main, public RE Rectangular HO Horse Shoe

Rising Mian, private SEWER MATERIAL U Unspecified

Rising main, S104 AC Asbestos Cement DI Ductile Iron

Highway Drain, private BR Brick VC Vitrified Clay

WW Pumping Station CO Concrete PP Polypropylene

Inspection Chamber CSB Concrete Segment PF Pitched Fibre

Extent of Survey CSU Concrete Segment MA Masonary, Coursed

Head of System CC Concrete Box Culverted MA Masonary, Random

Soakaway PSC Plastic RP Reinforced Plastic

Rodding Eye GR Glass Reinforced CI Cast Iron

Lamp Hole GRP Glass Reinforced SI Spun Iron

T Junction/Saddle PVC Polyvinyl Chloride ST Steel

Gulley PE Polyethtlene U Unspecified

Air Valve

Non Return Valve Control Kiosk

Sewer Overflow Sludge Main

Cascade

Flow Meter ABANDONED PIPE

Hatch Box Public Sewer

Hydrobrake Rising Main

Inlet Private Sewer

Bifurcation Sludge Main

Catchpit

Oil Interceptor

Penstock

Summit

Valve

Valve chamber

Washout Chamber

Drop Shaft

WW Treatment Works

Septic Tank

Vent Column

Network Storage Tank

Orifice Plate

Vortex Chamber

Penstock Chamber

Screen Chamber

Discharge Point

Outfall

! ! ! !

# # #



The position of underground apparatus shown on this plan is approximate only and is given in
accordance with the best information currently available.
The actual positions may be different from those shown on the plan and private pipes, sewers or
drains may not be recorded.
United Utilities will not accept any liability for any damage caused by the actual positions being
different from those shown.
United Utilities Water Limited 2014. The plan is based upon the Ordnance Survey Map with the
sanction of the Controller of H.M. Stationery Office. Crown and United Utilities copyrights are
reserved. Unauthorised reproduction will infringe these copyrights.
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SEWER RECORDS

LEGEND
MANHOLE FUNCTION
FO
SW
CO

Foul
Surface Water
Combined

OV Overflow

SEWER SHAPE
CI Circular

EG Egg

OV Oval

FT Flat Top

RE Rectangular

SQ Square

TR Trapezoidal

AR Arch

BA Barrel

HO HorseShoe

UN Unspecified

SEWER MATERIAL
AC Asbestos Cement

BR Brick

CI Cast Iron
SI Spun Iron

CO Concrete

CSB Concrete Segment Bolted

CSU Concrete Segment Unbolted

CC Concrete Box Culverted

DI Ductile Iron

GRC Glass Reinforced Concrete

GRP Glass Reinforced Plastic

PSC Plastic/Steel Composite

PVC Polyvinyl Chloride

PE Polyethylene

RP Reinforced Plastic Matrix

ST Steel

VC Vitrified Clay

PP Polypropylene

PF Pitch Fibre

MAC Masonry, Coursed

MAR Masonry, Random

U Unspecified

WASTE WATER SYMBOLOGY

ABANDONED PIPE

5501 35.75 CO         31.79 880 580 EG BR 28.79 10
5502 35.23 CO                                                                                   
5503           CO                                                                                   
5504           CO         0 525         CI CO 103.46                              
5601 38.65 CO         0 950 550 EG BR 55.54                              
5604 40.27 SW         27.99 900         CI BR 84.5 352
5605 39.89 CO         35.27 950 550 EG BR 13                               
5701 39.98 CO                                                                                   
5702 39.97 CO                                                                                   
5703 39.99 CO         30.46 2100         CI BR 132.02                              
5803 40.47 CO         31.63 525         CI VC 5.1                              
5804 33.25 CO                                                                                   
5807 41.18 SW                                                                                   
5901 43.76 CO         39 320         CI CI 12.04 241
5902 43.51 CO         37.55 450         CI VC 12.53 45
5903 43.62 CO         36.7 1520         CI CSB 60.11 118
5905 43.72 CO                                                                                   
5906 42.37 CO                                                                                   
5907 42.2 CO         35.78 1520         CI CSB 34.75 29
6501           CO         0 525         CI CO 36.4                              
6502 33.79 CO         27.8 920 630 EG BR 9.49                              
6601 38.42 SW         36.88 225         CI VC 33.84 113
6702 40.11 CO         32.69 450         CI VC 72.87                              
6703 40.03 CO         36.24 450         CI VC 67.48 17
6705 40.96 CO         38.14 300         CI VC 8.94 2
6706 40.88 CO         33.28 300         CI VC 51.08                              
6707 40.67 CO                                                                                   
6710           CO                                                                                   
6711           CO         0 375         CI VC 31.02                              
6712 41 CO         38.02 939         CI CO 4                               
6713 40.85 SW         28.46 900         CI BR 61.68 411
6714 41.23 SW         28.31 900         CI BR 79.48 248
6722 41.18 CO                                                                                   
6723 41.09 SW         36.07 375         CI VC 7.62                              
6728 40.96 CO         38.41 300         CI CO 21.38 5
6801 39.58 CO                                                                                   
6802 40 CO         38.08 2100         CI BR 87.14 11
6805 33.93 CO                                                                                   
6806 40.2 CO                                                                                   
6808 39.59 SW                                                                                   
6809 33.25 CO                                                                                   
6812 33.25 CO                                                                                   
6902           CO                                                                                   
7501 33.92 CO                                                                                   
7601 38.99 CO                                                                                   
7602 39.03 CO                                                                                   
7603 37.18 CO         29.21 225         CI VC 20.22 144
7605 38.94 SW         33.91 150         CI VC 45.69                              
7606 38.91 SW         36.58 225         CI VC 20.25                              
7703 40.45 CO                                                                                   
7706 40.38 CO                                                                                   
7707 40.54 CO         37.69 590 510 FT BR 20.22                              
7708 40.02 CO         32.88 450         CI VC 33.96 179
7709 39.81 CO         35.3 225         CI VC 25.3 7
7712 40.01 SW                                                                                   
7713 38.95 SW         34.32 450         CI CO 31.62 34
7801 39.93 SW         29 900         CI BR 79.85                              
7903 38.9 CO                                                                                   
7905 38.95 SW         31.17 1330 1430 EG BR 44.42                              
8502 36.06 CO                                                                                   
8505 36.03 CO                                                                                   
8506 36.07 CO         31.29 760 470 FT BR 14.04 10
8508 34.72 CO         28.31 450         CI CO 26.4                              
8509 35.45 CO         28.37 930 600 EG BR 5                               
8513 35.32 CO                                                                                   
8519 35.51 CO         31.51 300         CI CO 2.24 1
8601           CO                                                                                   
8603 37.44 SW         32.42 520 380 EG BR 157.33                              
8606 38.34 CO         37.17 780 460 EG BR 25.02 6
8607 37.43 CO                                                                                   
8608 36.26 CO         31.5 740 450 FT BR 11                               
8609 37.27 CO         29.05 225         CI VC 77.1 203
8610 37.29 CO                   300         CI VC 9.9                              
8612 37.1 CO         0 300         CI VC 60.41                              
8701 40.81 CO         36.62 225         CI VC 11.05                              
8702 40.77 CO         36.51 300         CI VC 65.76 120
8901 38.41 SW                                                                                   
9504 35.39 CO         32.18 225         CI VC 8.6                              
9601 37.07 CO         32.81 225         CI VC 2.24 1
9602 37.01 CO         28.78 790 610 EG BR 32.89                              
9702 39.84 CO         34.18 780 510 FT BR 1.41                              
9703 39.84 CO         34.21 790 430 FT BR 40.72 59
9704 40.88 CO         35.04 300         CI VC 53.31                              
9705           CO                                                                                   
9708 40.85 CO                                                                                   
9801 40.8 CO         36.49 890 650 EG BR 40.85                              
9802           CO                                                                                   
9803 41.09 CO         36.97 890 610 EG BR 15.25 32
9901 42.06 CO                                                                                   
9902 42.3 CO         36.35 710 580 EG BR 71.11                              
5505           CO                                                                                   
5506           CO         0 700         CI CO 27.29                              
5706           CO                   300         CI VC 23.09                              
5808           CO                                                                                   
5810           CO         0 225         CI VC 14.97                              
5818           OV                                                                                   
5904           CO         0 760 450 EG BR 22.56                              
5909           CO                                                                                   
5910           CO                                                                                   
5911           CO                                                                                   
6503           CO                                                                                   
6709           CO                                                                                   
6724           CO         0 300         CI VC 13.93                              
6732           CO         0 300         CI VC 7.62                              
6803           CO                                                                                   
6906           CO                                                                                   
7502           CO                                                                                   
7609           SW                                                                                   
7701           CO         0 600         CI BR 35.41                              
7702           CO                                                                                   
7711           CO         0 300         CI VC 116.5                              
7717           CO         0 300         CI VC 33.24                              
7719           CO         0 600 530 EG BR 7.21                              
7720           SW         0 760 500 EG BR 17.72                              
7804           CO         0 300         CI VC 47.17                              
7805           SW                                                                                   
7901           SW                                                                                   
7906           CO         0 1875         CI BR 5.1                              
8503           CO         0 800 600 EG BR 48.26                              
8512           CO                                                                                   
8514           CO                                                                                   
8516           CO                                                                                   
8611           CO         0 762 619 EG BR 124.23                              
8613           CO         0 150         CI VC 13.04                              
8614           CO                                                                                   
9603           CO         0 750 300 EG VC 89.81                              
9605           CO                                                                                   
9606           CO                                                                                   
9607           CO                                                                                   
9706           CO                                                                                   
9707           CO                                                                                   
9709           SW         0 225         CI VC 75.8                              
9903           CO         0 675         CI BR 24.19                              
9905           CO         0 880 650 EG BR 32.69                              
9906           CO                                                                                   
5705           CO                                                                                   
5707           CO                                                                                   
5708           CO                                                                                   
5806           CO                                                                                   
5809           CO                                                                                   
5811           CO                                                                                   
5812           CO                                                                                   
5817           SW                                                                                   
6708           CO                                                                                   
6721           CO                                                                                   
6726           CO                                                                                   
6730           CO                                                                                   
6731           CO                                                                                   
6734           CO         0 375         CI VC 69.64                              
6736           CO                                                                                   

7704           CO                                                                                   
7705           CO                                                                                   
7710           CO                                                                                   
7716           CO         0 760 500 EG BR 26.25                              
7718           CO                                                                                   
7907           CO                                                                                   
8501           CO         0 750 540 EG BR 41                               
8504           CO                                                                                   
8507           CO                                                                                   
8510           CO                                                                                   
8525           CO         0 300         CI VC 57.26                              
8528           CO                                                                                   
8535           CO                                                                                   
8605           CO         0 380         CI VC 13.6                              
8703           CO                                                                                   
8903           CO         0 800 650 EG BR 90.95                              
8904           CO         0 1900         CI BR 77.42                              
9604           CO                                                                                   
6807 33.99 CO                                                                                   
6810           CO                                                                                   
6811           CO                                                                                   
6904 36.93 CO                                                                                   
6910           SW                                                                                   
5801           CO                                                                                   
5802           CO                                                                                   
5805           CO         40.14 225         CI VC 8.05                              
8515           CO                                                                                   
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Appendix C 
GPR Utility Survey drawing 

Drainage CCTV Survey Layout 
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Appendix D 
Topographical Survey 2017 

Topographical Survey 2022 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Accreditations

Measured Building Survey Legend
SECURITY SERVICES

COMMUNICATION SERVICES

FIRE PRECAUTION SERVICES

HEATING / AIR CONDITIONING SERVICES

GAS SERVICES

WATER SERVICES

ELECTRICAL SERVICES

MISCELLANEOUS INTERNAL FIXTURES

GENERAL ABBREVIATIONS

Drawing Title

Rev. Date Description

Survey Notes
Grid:

Levels:

Project

Client

Notes

CHANDOS HALL

53 PORTLAND STREET, MANCHESTERM M1 3LD

28/04/2017BM

APRIL 2017KH

A1@1:100scale

28/04/2017

19268-1

M1 3QJ

GANBY ROW, MANCHESTER

TOPOGRAPHICAL SURVEY

SUITE 8A, MANCHESTER ONE

IQ STUDENT ACCOMMODATION

converted using the National Geoid Model OSGM15.
Related to OS datum from GNSS positioning,

Local, Plane, Metric. Related to National Grid at SC2

AutoCAD SHX Text
SC1

AutoCAD SHX Text
384709.607E

AutoCAD SHX Text
397740.914N

AutoCAD SHX Text
40.777

AutoCAD SHX Text
SC2

AutoCAD SHX Text
384623.402E

AutoCAD SHX Text
397709.856N

AutoCAD SHX Text
41.391

AutoCAD SHX Text
SC3

AutoCAD SHX Text
384644.225E

AutoCAD SHX Text
397676.304N

AutoCAD SHX Text
41.201

AutoCAD SHX Text
SC4

AutoCAD SHX Text
384720.243E

AutoCAD SHX Text
397706.506N

AutoCAD SHX Text
40.145

AutoCAD SHX Text
SC5

AutoCAD SHX Text
384668.561E

AutoCAD SHX Text
397682.534N

AutoCAD SHX Text
38.582

AutoCAD SHX Text
397675N

AutoCAD SHX Text
397675N

AutoCAD SHX Text
397700N

AutoCAD SHX Text
397700N

AutoCAD SHX Text
397725N

AutoCAD SHX Text
397725N

AutoCAD SHX Text
397750N

AutoCAD SHX Text
397750N

AutoCAD SHX Text
384600E

AutoCAD SHX Text
384600E

AutoCAD SHX Text
384625E

AutoCAD SHX Text
384625E

AutoCAD SHX Text
384650E

AutoCAD SHX Text
384650E

AutoCAD SHX Text
384675E

AutoCAD SHX Text
384675E

AutoCAD SHX Text
384700E

AutoCAD SHX Text
384700E

AutoCAD SHX Text
384725E

AutoCAD SHX Text
384725E

AutoCAD SHX Text
SEAT

AutoCAD SHX Text
SEAT

AutoCAD SHX Text
BT

AutoCAD SHX Text
BT

AutoCAD SHX Text
BT

AutoCAD SHX Text
BT

AutoCAD SHX Text
40.79

AutoCAD SHX Text
41.10

AutoCAD SHX Text
41.22

AutoCAD SHX Text
CATV

AutoCAD SHX Text
CATV

AutoCAD SHX Text
CATV

AutoCAD SHX Text
40.97

AutoCAD SHX Text
41.02

AutoCAD SHX Text
41.03

AutoCAD SHX Text
41.01

AutoCAD SHX Text
41.00

AutoCAD SHX Text
40.96

AutoCAD SHX Text
39.73

AutoCAD SHX Text
TWL42.03

AutoCAD SHX Text
TWL41.99

AutoCAD SHX Text
TWL42.06

AutoCAD SHX Text
41.30

AutoCAD SHX Text
41.33

AutoCAD SHX Text
41.34

AutoCAD SHX Text
41.33

AutoCAD SHX Text
41.30

AutoCAD SHX Text
HYD

AutoCAD SHX Text
HYD

AutoCAD SHX Text
HYD

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
GV

AutoCAD SHX Text
GV

AutoCAD SHX Text
GV

AutoCAD SHX Text
CL41.14

AutoCAD SHX Text
IC

AutoCAD SHX Text
CL41.15

AutoCAD SHX Text
IC

AutoCAD SHX Text
CL41.08

AutoCAD SHX Text
IC

AutoCAD SHX Text
CL39.72

AutoCAD SHX Text
IC

AutoCAD SHX Text
CL40.71

AutoCAD SHX Text
IC

AutoCAD SHX Text
CL40.73

AutoCAD SHX Text
IC

AutoCAD SHX Text
41.02

AutoCAD SHX Text
LIGHT

AutoCAD SHX Text
LIGHT

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
EL59.82

AutoCAD SHX Text
EL59.79

AutoCAD SHX Text
EL59.77

AutoCAD SHX Text
RL51.89

AutoCAD SHX Text
RL44.02

AutoCAD SHX Text
41.30

AutoCAD SHX Text
41.47

AutoCAD SHX Text
41.52

AutoCAD SHX Text
41.44

AutoCAD SHX Text
39.82

AutoCAD SHX Text
40.04

AutoCAD SHX Text
41.09

AutoCAD SHX Text
41.19

AutoCAD SHX Text
41.44

AutoCAD SHX Text
41.33

AutoCAD SHX Text
41.22

AutoCAD SHX Text
40.73

AutoCAD SHX Text
39.91

AutoCAD SHX Text
39.76

AutoCAD SHX Text
39.85

AutoCAD SHX Text
40.94

AutoCAD SHX Text
40.92

AutoCAD SHX Text
CL41.31

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL41.31

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL41.31

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL41.25

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL41.46

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL40.49

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL40.91

AutoCAD SHX Text
MH

AutoCAD SHX Text
PLANTERS

AutoCAD SHX Text
PLANTERS

AutoCAD SHX Text
RS

AutoCAD SHX Text
RS

AutoCAD SHX Text
RS

AutoCAD SHX Text
RS

AutoCAD SHX Text
RS

AutoCAD SHX Text
RS

AutoCAD SHX Text
RS

AutoCAD SHX Text
RS

AutoCAD SHX Text
RS

AutoCAD SHX Text
RS

AutoCAD SHX Text
RS

AutoCAD SHX Text
ST

AutoCAD SHX Text
ST

AutoCAD SHX Text
EL89.56

AutoCAD SHX Text
EL89.59

AutoCAD SHX Text
EL82.02

AutoCAD SHX Text
EL51.41

AutoCAD SHX Text
RL51.02

AutoCAD SHX Text
RL51.87

AutoCAD SHX Text
RL51.87

AutoCAD SHX Text
RL51.75

AutoCAD SHX Text
RL51.75

AutoCAD SHX Text
RL51.54

AutoCAD SHX Text
RL63.10

AutoCAD SHX Text
RL63.09

AutoCAD SHX Text
RL63.08

AutoCAD SHX Text
RL54.21

AutoCAD SHX Text
TWL52.44

AutoCAD SHX Text
TWL52.45

AutoCAD SHX Text
TWL56.64

AutoCAD SHX Text
TWL56.65

AutoCAD SHX Text
SV

AutoCAD SHX Text
SV

AutoCAD SHX Text
SV

AutoCAD SHX Text
41.46

AutoCAD SHX Text
41.15

AutoCAD SHX Text
41.27

AutoCAD SHX Text
40.04

AutoCAD SHX Text
40.87

AutoCAD SHX Text
41.01

AutoCAD SHX Text
41.21

AutoCAD SHX Text
41.41

AutoCAD SHX Text
41.26

AutoCAD SHX Text
41.34

AutoCAD SHX Text
41.44

AutoCAD SHX Text
40.25

AutoCAD SHX Text
41.06

AutoCAD SHX Text
41.01

AutoCAD SHX Text
41.36

AutoCAD SHX Text
41.17

AutoCAD SHX Text
41.12

AutoCAD SHX Text
41.14

AutoCAD SHX Text
41.21

AutoCAD SHX Text
41.11

AutoCAD SHX Text
41.16

AutoCAD SHX Text
41.22

AutoCAD SHX Text
41.26

AutoCAD SHX Text
41.21

AutoCAD SHX Text
41.16

AutoCAD SHX Text
39.78

AutoCAD SHX Text
41.26

AutoCAD SHX Text
41.28

AutoCAD SHX Text
41.26

AutoCAD SHX Text
41.27

AutoCAD SHX Text
41.33

AutoCAD SHX Text
41.28

AutoCAD SHX Text
41.23

AutoCAD SHX Text
41.14

AutoCAD SHX Text
41.02

AutoCAD SHX Text
40.98

AutoCAD SHX Text
41.00

AutoCAD SHX Text
41.13

AutoCAD SHX Text
41.23

AutoCAD SHX Text
41.25

AutoCAD SHX Text
C/BR

AutoCAD SHX Text
BT BOX

AutoCAD SHX Text
BT

AutoCAD SHX Text
BT

AutoCAD SHX Text
38.44

AutoCAD SHX Text
38.37

AutoCAD SHX Text
IL38.94

AutoCAD SHX Text
CUL

AutoCAD SHX Text
40.85

AutoCAD SHX Text
40.88

AutoCAD SHX Text
40.87

AutoCAD SHX Text
40.86

AutoCAD SHX Text
40.74

AutoCAD SHX Text
40.67

AutoCAD SHX Text
40.52

AutoCAD SHX Text
40.46

AutoCAD SHX Text
40.29

AutoCAD SHX Text
40.16

AutoCAD SHX Text
39.99

AutoCAD SHX Text
39.87

AutoCAD SHX Text
39.63

AutoCAD SHX Text
38.39

AutoCAD SHX Text
38.36

AutoCAD SHX Text
38.57

AutoCAD SHX Text
38.49

AutoCAD SHX Text
ER

AutoCAD SHX Text
40.79

AutoCAD SHX Text
40.79

AutoCAD SHX Text
40.75

AutoCAD SHX Text
40.69

AutoCAD SHX Text
40.10

AutoCAD SHX Text
40.07

AutoCAD SHX Text
40.03

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
40.75

AutoCAD SHX Text
40.77

AutoCAD SHX Text
40.86

AutoCAD SHX Text
39.95

AutoCAD SHX Text
40.11

AutoCAD SHX Text
40.32

AutoCAD SHX Text
40.53

AutoCAD SHX Text
40.70

AutoCAD SHX Text
38.49

AutoCAD SHX Text
38.60

AutoCAD SHX Text
38.56

AutoCAD SHX Text
38.52

AutoCAD SHX Text
38.52

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
A44.93

AutoCAD SHX Text
A45.34

AutoCAD SHX Text
A44.44

AutoCAD SHX Text
A44.99

AutoCAD SHX Text
A43.49

AutoCAD SHX Text
EL59.80

AutoCAD SHX Text
SL39.20

AutoCAD SHX Text
SPR43.67

AutoCAD SHX Text
SPR43.70

AutoCAD SHX Text
SPR42.89

AutoCAD SHX Text
SPR43.02

AutoCAD SHX Text
40.46

AutoCAD SHX Text
40.60

AutoCAD SHX Text
40.10

AutoCAD SHX Text
40.00

AutoCAD SHX Text
39.99

AutoCAD SHX Text
39.96

AutoCAD SHX Text
39.87

AutoCAD SHX Text
38.38

AutoCAD SHX Text
38.33

AutoCAD SHX Text
38.27

AutoCAD SHX Text
38.35

AutoCAD SHX Text
THL40.05

AutoCAD SHX Text
THL40.42

AutoCAD SHX Text
THL40.69

AutoCAD SHX Text
THL40.16

AutoCAD SHX Text
THL40.17

AutoCAD SHX Text
THL40.16

AutoCAD SHX Text
THL40.15

AutoCAD SHX Text
THL40.16

AutoCAD SHX Text
THL40.15

AutoCAD SHX Text
THL40.16

AutoCAD SHX Text
THL40.16

AutoCAD SHX Text
THL40.17

AutoCAD SHX Text
THL38.61

AutoCAD SHX Text
THL38.61

AutoCAD SHX Text
THL38.59

AutoCAD SHX Text
CL38.50

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL38.46

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL38.47

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL38.39

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL38.44

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL38.38

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL39.95

AutoCAD SHX Text
MH

AutoCAD SHX Text
PIPES

AutoCAD SHX Text
39.16

AutoCAD SHX Text
38.51

AutoCAD SHX Text
38.52

AutoCAD SHX Text
38.47

AutoCAD SHX Text
38.53

AutoCAD SHX Text
38.50

AutoCAD SHX Text
38.45

AutoCAD SHX Text
ST

AutoCAD SHX Text
ST

AutoCAD SHX Text
STAN

AutoCAD SHX Text
STAN

AutoCAD SHX Text
STAN

AutoCAD SHX Text
STAN

AutoCAD SHX Text
RL63.07

AutoCAD SHX Text
RL63.08

AutoCAD SHX Text
RL63.10

AutoCAD SHX Text
RL63.08

AutoCAD SHX Text
RL63.09

AutoCAD SHX Text
TP

AutoCAD SHX Text
41.00

AutoCAD SHX Text
38.49

AutoCAD SHX Text
38.48

AutoCAD SHX Text
WM

AutoCAD SHX Text
WM

AutoCAD SHX Text
39.97

AutoCAD SHX Text
EL44.85

AutoCAD SHX Text
40.14

AutoCAD SHX Text
40.48

AutoCAD SHX Text
40.90

AutoCAD SHX Text
41.04

AutoCAD SHX Text
41.11

AutoCAD SHX Text
40.89

AutoCAD SHX Text
40.46

AutoCAD SHX Text
40.88

AutoCAD SHX Text
41.00

AutoCAD SHX Text
41.13

AutoCAD SHX Text
41.15

AutoCAD SHX Text
41.13

AutoCAD SHX Text
EL44.64

AutoCAD SHX Text
EL44.63

AutoCAD SHX Text
EL44.84

AutoCAD SHX Text
EL44.83

AutoCAD SHX Text
RL47.58

AutoCAD SHX Text
RL47.60

AutoCAD SHX Text
40.15

AutoCAD SHX Text
40.09

AutoCAD SHX Text
40.08

AutoCAD SHX Text
CL41.41

AutoCAD SHX Text
IC

AutoCAD SHX Text
CL41.31

AutoCAD SHX Text
IC

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
41.19

AutoCAD SHX Text
40.88

AutoCAD SHX Text
40.86

AutoCAD SHX Text
40.86

AutoCAD SHX Text
40.10

AutoCAD SHX Text
39.45

AutoCAD SHX Text
39.28

AutoCAD SHX Text
40.99

AutoCAD SHX Text
40.92

AutoCAD SHX Text
41.16

AutoCAD SHX Text
41.18

AutoCAD SHX Text
40.96

AutoCAD SHX Text
40.75

AutoCAD SHX Text
40.65

AutoCAD SHX Text
40.25

AutoCAD SHX Text
39.98

AutoCAD SHX Text
40.41

AutoCAD SHX Text
40.54

AutoCAD SHX Text
40.85

AutoCAD SHX Text
41.11

AutoCAD SHX Text
40.05

AutoCAD SHX Text
40.07

AutoCAD SHX Text
40.10

AutoCAD SHX Text
40.15

AutoCAD SHX Text
40.09

AutoCAD SHX Text
39.98

AutoCAD SHX Text
41.25

AutoCAD SHX Text
41.30

AutoCAD SHX Text
41.26

AutoCAD SHX Text
41.16

AutoCAD SHX Text
40.95

AutoCAD SHX Text
41.00

AutoCAD SHX Text
41.04

AutoCAD SHX Text
41.19

AutoCAD SHX Text
41.21

AutoCAD SHX Text
41.17

AutoCAD SHX Text
41.22

AutoCAD SHX Text
41.14

AutoCAD SHX Text
41.19

AutoCAD SHX Text
41.15

AutoCAD SHX Text
41.19

AutoCAD SHX Text
41.14

AutoCAD SHX Text
41.19

AutoCAD SHX Text
41.28

AutoCAD SHX Text
41.32

AutoCAD SHX Text
41.34

AutoCAD SHX Text
41.24

AutoCAD SHX Text
40.95

AutoCAD SHX Text
41.01

AutoCAD SHX Text
41.05

AutoCAD SHX Text
41.02

AutoCAD SHX Text
40.93

AutoCAD SHX Text
40.81

AutoCAD SHX Text
40.73

AutoCAD SHX Text
40.51

AutoCAD SHX Text
41.20

AutoCAD SHX Text
41.21

AutoCAD SHX Text
41.24

AutoCAD SHX Text
41.29

AutoCAD SHX Text
41.35

AutoCAD SHX Text
41.34

AutoCAD SHX Text
41.28

AutoCAD SHX Text
41.23

AutoCAD SHX Text
41.16

AutoCAD SHX Text
41.07

AutoCAD SHX Text
41.12

AutoCAD SHX Text
41.17

AutoCAD SHX Text
41.23

AutoCAD SHX Text
G

AutoCAD SHX Text
41.24

AutoCAD SHX Text
40.91

AutoCAD SHX Text
40.88

AutoCAD SHX Text
40.94

AutoCAD SHX Text
PAY/DISP

AutoCAD SHX Text
G

AutoCAD SHX Text
TILE

AutoCAD SHX Text
TILE

AutoCAD SHX Text
41.31

AutoCAD SHX Text
41.40

AutoCAD SHX Text
41.44

AutoCAD SHX Text
41.44

AutoCAD SHX Text
41.45

AutoCAD SHX Text
41.45

AutoCAD SHX Text
41.42

AutoCAD SHX Text
41.39

AutoCAD SHX Text
41.36

AutoCAD SHX Text
41.34

AutoCAD SHX Text
41.33

AutoCAD SHX Text
41.28

AutoCAD SHX Text
41.25

AutoCAD SHX Text
41.23

AutoCAD SHX Text
MK(GAS)

AutoCAD SHX Text
40.93

AutoCAD SHX Text
40.92

AutoCAD SHX Text
40.99

AutoCAD SHX Text
40.92

AutoCAD SHX Text
COBBLES

AutoCAD SHX Text
41.03

AutoCAD SHX Text
41.09

AutoCAD SHX Text
40.93

AutoCAD SHX Text
TARMAC

AutoCAD SHX Text
TARMAC

AutoCAD SHX Text
PRODIGY LIVING

AutoCAD SHX Text
STUDENT ACCOMMODATION

AutoCAD SHX Text
GRANBY ROW

AutoCAD SHX Text
GRANBY ROW

AutoCAD SHX Text
BACK ACTON STREET

AutoCAD SHX Text
SOUTH PUMP STREET

AutoCAD SHX Text
40.95

AutoCAD SHX Text
41.03

AutoCAD SHX Text
41.16

AutoCAD SHX Text
41.27

AutoCAD SHX Text
41.31

AutoCAD SHX Text
41.38

AutoCAD SHX Text
41.39

AutoCAD SHX Text
41.25

AutoCAD SHX Text
41.36

AutoCAD SHX Text
41.38

AutoCAD SHX Text
41.32

AutoCAD SHX Text
41.34

AutoCAD SHX Text
41.34

AutoCAD SHX Text
41.33

AutoCAD SHX Text
41.26

AutoCAD SHX Text
41.24

AutoCAD SHX Text
41.30

AutoCAD SHX Text
41.25

AutoCAD SHX Text
40.89

AutoCAD SHX Text
40.95

AutoCAD SHX Text
41.03

AutoCAD SHX Text
41.10

AutoCAD SHX Text
40.98

AutoCAD SHX Text
40.58

AutoCAD SHX Text
40.81

AutoCAD SHX Text
40.88

AutoCAD SHX Text
40.71

AutoCAD SHX Text
40.88

AutoCAD SHX Text
40.93

AutoCAD SHX Text
40.91

AutoCAD SHX Text
41.05

AutoCAD SHX Text
40.61

AutoCAD SHX Text
40.62

AutoCAD SHX Text
40.66

AutoCAD SHX Text
40.68

AutoCAD SHX Text
TARMAC

AutoCAD SHX Text
TARMAC

AutoCAD SHX Text
COBBLES

AutoCAD SHX Text
41.00

AutoCAD SHX Text
40.89

AutoCAD SHX Text
40.65

AutoCAD SHX Text
40.58

AutoCAD SHX Text
40.68

AutoCAD SHX Text
CONC

AutoCAD SHX Text
TARMAC

AutoCAD SHX Text
40.57

AutoCAD SHX Text
40.63

AutoCAD SHX Text
40.56

AutoCAD SHX Text
40.53

AutoCAD SHX Text
40.56

AutoCAD SHX Text
40.68

AutoCAD SHX Text
G

AutoCAD SHX Text
PAVING

AutoCAD SHX Text
TARMAC

AutoCAD SHX Text
40.72

AutoCAD SHX Text
40.74

AutoCAD SHX Text
40.88

AutoCAD SHX Text
40.84

AutoCAD SHX Text
40.78

AutoCAD SHX Text
40.74

AutoCAD SHX Text
40.73

AutoCAD SHX Text
40.71

AutoCAD SHX Text
40.60

AutoCAD SHX Text
CONC

AutoCAD SHX Text
TARMAC

AutoCAD SHX Text
CONC

AutoCAD SHX Text
TARMAC

AutoCAD SHX Text
39.45

AutoCAD SHX Text
39.73

AutoCAD SHX Text
39.93

AutoCAD SHX Text
40.06

AutoCAD SHX Text
40.40

AutoCAD SHX Text
40.84

AutoCAD SHX Text
40.78

AutoCAD SHX Text
40.69

AutoCAD SHX Text
A45.23

AutoCAD SHX Text
TARMAC

AutoCAD SHX Text
39.16

AutoCAD SHX Text
39.30

AutoCAD SHX Text
39.75

AutoCAD SHX Text
39.78

AutoCAD SHX Text
38.64

AutoCAD SHX Text
38.60

AutoCAD SHX Text
40.04

AutoCAD SHX Text
40.06

AutoCAD SHX Text
40.08

AutoCAD SHX Text
40.07

AutoCAD SHX Text
40.02

AutoCAD SHX Text
39.98

AutoCAD SHX Text
39.91

AutoCAD SHX Text
39.83

AutoCAD SHX Text
39.57

AutoCAD SHX Text
39.17

AutoCAD SHX Text
38.46

AutoCAD SHX Text
38.37

AutoCAD SHX Text
38.42

AutoCAD SHX Text
38.54

AutoCAD SHX Text
38.42

AutoCAD SHX Text
G

AutoCAD SHX Text
PAVING

AutoCAD SHX Text
38.56

AutoCAD SHX Text
38.48

AutoCAD SHX Text
38.54

AutoCAD SHX Text
38.53

AutoCAD SHX Text
38.59

AutoCAD SHX Text
38.48

AutoCAD SHX Text
38.40

AutoCAD SHX Text
ECHOS DAY NURSERY

AutoCAD SHX Text
STEP

AutoCAD SHX Text
UP

AutoCAD SHX Text
GAS

AutoCAD SHX Text
RISER

AutoCAD SHX Text
BLOCK

AutoCAD SHX Text
PAVING

AutoCAD SHX Text
CONC

AutoCAD SHX Text
CONC

AutoCAD SHX Text
TARMAC

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
DP

AutoCAD SHX Text
DP

AutoCAD SHX Text
DP

AutoCAD SHX Text
TARMAC

AutoCAD SHX Text
TARMAC

AutoCAD SHX Text
BARRIER

AutoCAD SHX Text
 BOX

AutoCAD SHX Text
GARAGES

AutoCAD SHX Text
PAVING

AutoCAD SHX Text
40.03

AutoCAD SHX Text
40.02

AutoCAD SHX Text
C/L Ht.1.5

AutoCAD SHX Text
EL59.82

AutoCAD SHX Text
EL59.81

AutoCAD SHX Text
PAVING

AutoCAD SHX Text
CONC WALL

AutoCAD SHX Text
40.75

AutoCAD SHX Text
UP

AutoCAD SHX Text
STEP

AutoCAD SHX Text
41.20

AutoCAD SHX Text
41.26

AutoCAD SHX Text
41.27

AutoCAD SHX Text
41.32

AutoCAD SHX Text
41.35

AutoCAD SHX Text
41.39

AutoCAD SHX Text
41.35

AutoCAD SHX Text
41.33

AutoCAD SHX Text
41.28

AutoCAD SHX Text
41.15

AutoCAD SHX Text
41.09

AutoCAD SHX Text
41.06

AutoCAD SHX Text
40.92

AutoCAD SHX Text
40.89

AutoCAD SHX Text
40.99

AutoCAD SHX Text
40.95

AutoCAD SHX Text
40.81

AutoCAD SHX Text
40.77

AutoCAD SHX Text
40.79

AutoCAD SHX Text
40.90

AutoCAD SHX Text
40.88

AutoCAD SHX Text
40.94

AutoCAD SHX Text
40.86

AutoCAD SHX Text
40.83

AutoCAD SHX Text
41.00

AutoCAD SHX Text
41.00

AutoCAD SHX Text
41.00

AutoCAD SHX Text
41.06

AutoCAD SHX Text
41.12

AutoCAD SHX Text
41.13

AutoCAD SHX Text
41.20

AutoCAD SHX Text
41.26

AutoCAD SHX Text
40.93

AutoCAD SHX Text
TWL42.10

AutoCAD SHX Text
TWL42.10

AutoCAD SHX Text
TWL42.09

AutoCAD SHX Text
TWL42.09

AutoCAD SHX Text
TWL42.09

AutoCAD SHX Text
42.93

AutoCAD SHX Text
42.08

AutoCAD SHX Text
42.09

AutoCAD SHX Text
I/R

AutoCAD SHX Text
I/R

AutoCAD SHX Text
Ht.6.0

AutoCAD SHX Text
Ht.6.0

AutoCAD SHX Text
Ht.6.0

AutoCAD SHX Text
40.39

AutoCAD SHX Text
41.14

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
TARMAC

AutoCAD SHX Text
38.48

AutoCAD SHX Text
38.47

AutoCAD SHX Text
38.44

AutoCAD SHX Text
38.43

AutoCAD SHX Text
38.39

AutoCAD SHX Text
38.44

AutoCAD SHX Text
38.44

AutoCAD SHX Text
38.44

AutoCAD SHX Text
38.47

AutoCAD SHX Text
38.45

AutoCAD SHX Text
38.40

AutoCAD SHX Text
38.47

AutoCAD SHX Text
38.47

AutoCAD SHX Text
EL82.00

AutoCAD SHX Text
EL82.00

AutoCAD SHX Text
38.40

AutoCAD SHX Text
38.43

AutoCAD SHX Text
38.43

AutoCAD SHX Text
38.45

AutoCAD SHX Text
38.44

AutoCAD SHX Text
38.43

AutoCAD SHX Text
39.91

AutoCAD SHX Text
39.91

AutoCAD SHX Text
39.95

AutoCAD SHX Text
38.44

AutoCAD SHX Text
STEPS

AutoCAD SHX Text
UP

AutoCAD SHX Text
39.87

AutoCAD SHX Text
ABUTMENT

AutoCAD SHX Text
BRICK BRIDGE

AutoCAD SHX Text
BRICK BRIDGE

AutoCAD SHX Text
ABUTMENT

AutoCAD SHX Text
BRICK BRIDGE

AutoCAD SHX Text
ABUTMENT

AutoCAD SHX Text
BRICK BRIDGE

AutoCAD SHX Text
ABUTMENT

AutoCAD SHX Text
CHANDOS HALL

AutoCAD SHX Text
O/H RAILWAY

AutoCAD SHX Text
O/H RAILWAY

AutoCAD SHX Text
40.19

AutoCAD SHX Text
41.02

AutoCAD SHX Text
41.07

AutoCAD SHX Text
40.67

AutoCAD SHX Text
BRICK BRIDGE

AutoCAD SHX Text
ABUTMENT

AutoCAD SHX Text
38.40

AutoCAD SHX Text
38.52

AutoCAD SHX Text
I/R

AutoCAD SHX Text
Ht.1.1

AutoCAD SHX Text
PAVING

AutoCAD SHX Text
PAVING

AutoCAD SHX Text
PAVING

AutoCAD SHX Text
PAVING

AutoCAD SHX Text
GRAVEL

AutoCAD SHX Text
Ht.8.0

AutoCAD SHX Text
Ht.8.0

AutoCAD SHX Text
BIN

AutoCAD SHX Text
S.CH

AutoCAD SHX Text
DP

AutoCAD SHX Text
DP

AutoCAD SHX Text
DP

AutoCAD SHX Text
DP

AutoCAD SHX Text
DP

AutoCAD SHX Text
DP

AutoCAD SHX Text
DP

AutoCAD SHX Text
DP

AutoCAD SHX Text
  P/

AutoCAD SHX Text
ASHTRAY

AutoCAD SHX Text
PAVING

AutoCAD SHX Text
BLOCK

AutoCAD SHX Text
PAVING

AutoCAD SHX Text
41.21

AutoCAD SHX Text
41.21

AutoCAD SHX Text
41.20

AutoCAD SHX Text
41.04

AutoCAD SHX Text
41.34

AutoCAD SHX Text
41.36

AutoCAD SHX Text
41.37

AutoCAD SHX Text
41.37

AutoCAD SHX Text
41.33

AutoCAD SHX Text
41.25

AutoCAD SHX Text
41.06

AutoCAD SHX Text
STONE

AutoCAD SHX Text
R/W

AutoCAD SHX Text
Ht.7.0

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
41.45

AutoCAD SHX Text
41.33

AutoCAD SHX Text
41.28

AutoCAD SHX Text
41.26

AutoCAD SHX Text
41.21

AutoCAD SHX Text
40.90

AutoCAD SHX Text
40.49

AutoCAD SHX Text
40.22

AutoCAD SHX Text
39.97

AutoCAD SHX Text
39.86

AutoCAD SHX Text
39.87

AutoCAD SHX Text
39.86

AutoCAD SHX Text
39.91

AutoCAD SHX Text
40.09

AutoCAD SHX Text
BIN

AutoCAD SHX Text
Ht.11.0

AutoCAD SHX Text
41.08

AutoCAD SHX Text
40.97

AutoCAD SHX Text
39.75

AutoCAD SHX Text
39.73

AutoCAD SHX Text
SHRUBS/BUSHES

AutoCAD SHX Text
SHRUBS

AutoCAD SHX Text
Ht.10.0

AutoCAD SHX Text
Ht.11.0

AutoCAD SHX Text
Ht.9.0

AutoCAD SHX Text
Ht.9.0

AutoCAD SHX Text
Ht.10.0

AutoCAD SHX Text
Ht.7.0

AutoCAD SHX Text
STONE

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
39.90

AutoCAD SHX Text
40.59

AutoCAD SHX Text
40.89

AutoCAD SHX Text
41.16

AutoCAD SHX Text
41.18

AutoCAD SHX Text
41.21

AutoCAD SHX Text
39.80

AutoCAD SHX Text
39.76

AutoCAD SHX Text
39.73

AutoCAD SHX Text
G.CH

AutoCAD SHX Text
38.56

AutoCAD SHX Text
38.49

AutoCAD SHX Text
38.55

AutoCAD SHX Text
38.44

AutoCAD SHX Text
I/R

AutoCAD SHX Text
Ht.1.5

AutoCAD SHX Text
41.09

AutoCAD SHX Text
41.19

AutoCAD SHX Text
41.35

AutoCAD SHX Text
41.46

AutoCAD SHX Text
41.80

AutoCAD SHX Text
41.74

AutoCAD SHX Text
41.35

AutoCAD SHX Text
41.46

AutoCAD SHX Text
41.56

AutoCAD SHX Text
TWL41.41

AutoCAD SHX Text
TWL41.56

AutoCAD SHX Text
TWL42.10

AutoCAD SHX Text
TWL42.08

AutoCAD SHX Text
TWL42.10

AutoCAD SHX Text
TWL41.77

AutoCAD SHX Text
TWL41.77

AutoCAD SHX Text
TWL41.92

AutoCAD SHX Text
TWL46.72

AutoCAD SHX Text
41.23

AutoCAD SHX Text
41.26

AutoCAD SHX Text
41.29

AutoCAD SHX Text
41.38

AutoCAD SHX Text
41.44

AutoCAD SHX Text
38.45

AutoCAD SHX Text
38.40

AutoCAD SHX Text
38.33

AutoCAD SHX Text
38.45

AutoCAD SHX Text
38.44

AutoCAD SHX Text
38.37

AutoCAD SHX Text
38.38

AutoCAD SHX Text
38.34

AutoCAD SHX Text
38.37

AutoCAD SHX Text
38.38

AutoCAD SHX Text
38.48

AutoCAD SHX Text
38.43

AutoCAD SHX Text
38.44

AutoCAD SHX Text
38.45

AutoCAD SHX Text
38.44

AutoCAD SHX Text
CONC R/W

AutoCAD SHX Text
CONC R/W

AutoCAD SHX Text
41.39

AutoCAD SHX Text
41.47

AutoCAD SHX Text
41.46

AutoCAD SHX Text
41.49

AutoCAD SHX Text
41.45

AutoCAD SHX Text
41.36

AutoCAD SHX Text
41.30

AutoCAD SHX Text
41.27

AutoCAD SHX Text
BIN

AutoCAD SHX Text
38.34

AutoCAD SHX Text
PAVING

AutoCAD SHX Text
PAVING

AutoCAD SHX Text
CHARITY

AutoCAD SHX Text
BIN

AutoCAD SHX Text
Ht.0.4

AutoCAD SHX Text
Ht.0.4

AutoCAD SHX Text
I/R

AutoCAD SHX Text
O/H

AutoCAD SHX Text
WALKWAY

AutoCAD SHX Text
 I/R

AutoCAD SHX Text
Ht.1.1

AutoCAD SHX Text
CONC

AutoCAD SHX Text
CONC

AutoCAD SHX Text
STAIRCASE

AutoCAD SHX Text
I/R

AutoCAD SHX Text
Ht.1.1

AutoCAD SHX Text
38.49

AutoCAD SHX Text
38.46

AutoCAD SHX Text
39.83

AutoCAD SHX Text
39.73

AutoCAD SHX Text
I/R

AutoCAD SHX Text
I/R

AutoCAD SHX Text
Ht.0.9

AutoCAD SHX Text
Ht.0.9

AutoCAD SHX Text
STEPS DOWN

AutoCAD SHX Text
O/H RAILWAY

AutoCAD SHX Text
40.75

AutoCAD SHX Text
40.83

AutoCAD SHX Text
40.84

AutoCAD SHX Text
41.06

AutoCAD SHX Text
40.98

AutoCAD SHX Text
40.98

AutoCAD SHX Text
40.85

AutoCAD SHX Text
40.84

AutoCAD SHX Text
40.99

AutoCAD SHX Text
41.27

AutoCAD SHX Text
41.29

AutoCAD SHX Text
41.23

AutoCAD SHX Text
41.21

AutoCAD SHX Text
41.05

AutoCAD SHX Text
41.16

AutoCAD SHX Text
41.22

AutoCAD SHX Text
41.24

AutoCAD SHX Text
41.21

AutoCAD SHX Text
41.25

AutoCAD SHX Text
41.23

AutoCAD SHX Text
41.26

AutoCAD SHX Text
41.28

AutoCAD SHX Text
41.30

AutoCAD SHX Text
41.27

AutoCAD SHX Text
CABLE RISER

AutoCAD SHX Text
TARMAC

AutoCAD SHX Text
40.46

AutoCAD SHX Text
40.47

AutoCAD SHX Text
40.52

AutoCAD SHX Text
40.56

AutoCAD SHX Text
40.48

AutoCAD SHX Text
40.51

AutoCAD SHX Text
40.63

AutoCAD SHX Text
40.68

AutoCAD SHX Text
40.71

AutoCAD SHX Text
40.77

AutoCAD SHX Text
40.79

AutoCAD SHX Text
40.87

AutoCAD SHX Text
39.24

AutoCAD SHX Text
39.34

AutoCAD SHX Text
40.03

AutoCAD SHX Text
39.78

AutoCAD SHX Text
39.68

AutoCAD SHX Text
39.19

AutoCAD SHX Text
39.15

AutoCAD SHX Text
40.67

AutoCAD SHX Text
40.46

AutoCAD SHX Text
40.24

AutoCAD SHX Text
40.03

AutoCAD SHX Text
39.95

AutoCAD SHX Text
40.26

AutoCAD SHX Text
40.43

AutoCAD SHX Text
40.68

AutoCAD SHX Text
40.72

AutoCAD SHX Text
40.50

AutoCAD SHX Text
40.37

AutoCAD SHX Text
40.10

AutoCAD SHX Text
40.10

AutoCAD SHX Text
40.12

AutoCAD SHX Text
40.10

AutoCAD SHX Text
40.29

AutoCAD SHX Text
40.90

AutoCAD SHX Text
BRICK WALL

AutoCAD SHX Text
BRICK

AutoCAD SHX Text
WALL

AutoCAD SHX Text
CONC

AutoCAD SHX Text
38.42

AutoCAD SHX Text
38.39

AutoCAD SHX Text
38.39

AutoCAD SHX Text
G

AutoCAD SHX Text
38.40

AutoCAD SHX Text
38.48

AutoCAD SHX Text
STEP

AutoCAD SHX Text
UP

AutoCAD SHX Text
40.64

AutoCAD SHX Text
40.49

AutoCAD SHX Text
39.76

AutoCAD SHX Text
41.25

AutoCAD SHX Text
41.26

AutoCAD SHX Text
TAC

AutoCAD SHX Text
MONUMENT

AutoCAD SHX Text
BIN

AutoCAD SHX Text
PAVING

AutoCAD SHX Text
PAVING

AutoCAD SHX Text
CONC

AutoCAD SHX Text
MONUMENT

AutoCAD SHX Text
BROKEN

AutoCAD SHX Text
40.89

AutoCAD SHX Text
40.85

AutoCAD SHX Text
40.80

AutoCAD SHX Text
40.73

AutoCAD SHX Text
40.76

AutoCAD SHX Text
40.84

AutoCAD SHX Text
40.74

AutoCAD SHX Text
40.80

AutoCAD SHX Text
40.82

AutoCAD SHX Text
40.86

AutoCAD SHX Text
BLOCK

AutoCAD SHX Text
PAVING

AutoCAD SHX Text
39.91

AutoCAD SHX Text
ARM

AutoCAD SHX Text
BARRIER

AutoCAD SHX Text
38.34

AutoCAD SHX Text
PAVING

AutoCAD SHX Text
CONC

AutoCAD SHX Text
R/W

AutoCAD SHX Text
CONC

AutoCAD SHX Text
R/W

AutoCAD SHX Text
EL82.04

AutoCAD SHX Text
I/R

AutoCAD SHX Text
Ht.0.4

AutoCAD SHX Text
38.52

AutoCAD SHX Text
38.43

AutoCAD SHX Text
38.44

AutoCAD SHX Text
38.45

AutoCAD SHX Text
38.46

AutoCAD SHX Text
38.45

AutoCAD SHX Text
38.47

AutoCAD SHX Text
38.42

AutoCAD SHX Text
38.43

AutoCAD SHX Text
38.39

AutoCAD SHX Text
CL38.41

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
MH

AutoCAD SHX Text
TWL42.08

AutoCAD SHX Text
TWL42.08

AutoCAD SHX Text
TWL42.09

AutoCAD SHX Text
65 Cross Street, Sale, Manchester

AutoCAD SHX Text
M33 7HF, Tel: 0161 905 1265

AutoCAD SHX Text
www.malcolmhughes.co.uk

AutoCAD SHX Text
survey@mhls.co.uk

AutoCAD SHX Text
FS 14126

AutoCAD SHX Text
T

AutoCAD SHX Text
: Telephone outlet

AutoCAD SHX Text
: Alarm Siren

AutoCAD SHX Text
: Smoke Cloak

AutoCAD SHX Text
: Emergency Door Release

AutoCAD SHX Text
: Door Release

AutoCAD SHX Text
A

AutoCAD SHX Text
SC

AutoCAD SHX Text
E

AutoCAD SHX Text
D

AutoCAD SHX Text
: Comms outlet

AutoCAD SHX Text
: Television co-axial outlet

AutoCAD SHX Text
: Panic Button

AutoCAD SHX Text
: Bell push

AutoCAD SHX Text
: Passive infa-red detector

AutoCAD SHX Text
: Security alarm panel

AutoCAD SHX Text
: Security Door Swipe

AutoCAD SHX Text
: Intergrated CCTV & Intercom

AutoCAD SHX Text
SAP

AutoCAD SHX Text
: CCTV

AutoCAD SHX Text
C

AutoCAD SHX Text
: Speaker

AutoCAD SHX Text
: Intercom

AutoCAD SHX Text
: Central heating thermostat

AutoCAD SHX Text
: Air conditioning unit

AutoCAD SHX Text
: Air conditioning vent (wall)

AutoCAD SHX Text
: Ventilation duct (ceiling)

AutoCAD SHX Text
: Fire alarm

AutoCAD SHX Text
: Fire alarm push

AutoCAD SHX Text
: Fire extinguisher (Water)

AutoCAD SHX Text
: Fire extinguisher (Carbon dioxide)

AutoCAD SHX Text
: Smoke detector

AutoCAD SHX Text
SP

AutoCAD SHX Text
F

AutoCAD SHX Text
F

AutoCAD SHX Text
: Sprinkler

AutoCAD SHX Text
W

AutoCAD SHX Text
CO

AutoCAD SHX Text
2

AutoCAD SHX Text
ACU

AutoCAD SHX Text
V

AutoCAD SHX Text
T

AutoCAD SHX Text
V

AutoCAD SHX Text
: Hot water heater

AutoCAD SHX Text
: Incoming gas point

AutoCAD SHX Text
: Gas meter

AutoCAD SHX Text
: Central heating boiler

AutoCAD SHX Text
: Electricity storage heater

AutoCAD SHX Text
: Hot water tank

AutoCAD SHX Text
: Cold water tank

AutoCAD SHX Text
CHB

AutoCAD SHX Text
HWT

AutoCAD SHX Text
CWT

AutoCAD SHX Text
ESH

AutoCAD SHX Text
R

AutoCAD SHX Text
: Radiator

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
HWH

AutoCAD SHX Text
: Lighting Pullcord

AutoCAD SHX Text
: Incoming water point

AutoCAD SHX Text
: Water meter

AutoCAD SHX Text
: Unfused spur connection box

AutoCAD SHX Text
: Spot lighting

AutoCAD SHX Text
: Wall lighting

AutoCAD SHX Text
: Earth point

AutoCAD SHX Text
: Cooker connection box

AutoCAD SHX Text
: Emergency lighting

AutoCAD SHX Text
: Fused spur connection box with switch

AutoCAD SHX Text
W

AutoCAD SHX Text
ST

AutoCAD SHX Text
W

AutoCAD SHX Text
: Stop tap

AutoCAD SHX Text
C

AutoCAD SHX Text
EL

AutoCAD SHX Text
SL

AutoCAD SHX Text
: Double wall socket and switch

AutoCAD SHX Text
: Mains consumer unit/Fusebox/Meter

AutoCAD SHX Text
: Single wall socket and switch

AutoCAD SHX Text
: Double floor socket

AutoCAD SHX Text
: 1-way lighting switch

AutoCAD SHX Text
: Single floor socket

AutoCAD SHX Text
: Double wall socket

AutoCAD SHX Text
: Single wall socket

AutoCAD SHX Text
: 2-way lighting switch

AutoCAD SHX Text
: Ceiling point lighting 

AutoCAD SHX Text
: Fluorescent light fittings

AutoCAD SHX Text
L

AutoCAD SHX Text
2

AutoCAD SHX Text
MCU

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
2

AutoCAD SHX Text
1

AutoCAD SHX Text
: Hand Basin

AutoCAD SHX Text
: Sink

AutoCAD SHX Text
: Sink & Drainer

AutoCAD SHX Text
: Double Sink

AutoCAD SHX Text
: Doorswing

AutoCAD SHX Text
: Urinal

AutoCAD SHX Text
: Toilet

AutoCAD SHX Text
: Bath

AutoCAD SHX Text
: Shower

AutoCAD SHX Text
: Showerhead

AutoCAD SHX Text
: Breakline between stairs from floor to floor

AutoCAD SHX Text
: Incoming Electrical point

AutoCAD SHX Text
E

AutoCAD SHX Text
F/A

AutoCAD SHX Text
F/B

AutoCAD SHX Text
F/C

AutoCAD SHX Text
Floor to Ceiling Height

AutoCAD SHX Text
Floor to Beam Height

AutoCAD SHX Text
Floor to Arch Height or Apex

AutoCAD SHX Text
Floor Level

AutoCAD SHX Text
Stanchions

AutoCAD SHX Text
Partition

AutoCAD SHX Text
Column

AutoCAD SHX Text
F/U

AutoCAD SHX Text
COL

AutoCAD SHX Text
P

AutoCAD SHX Text
RSJ

AutoCAD SHX Text
STAN

AutoCAD SHX Text
FL

AutoCAD SHX Text
HT

AutoCAD SHX Text
BUW

AutoCAD SHX Text
F/H

AutoCAD SHX Text
F/SP

AutoCAD SHX Text
F/S

AutoCAD SHX Text
Bricked Up Window

AutoCAD SHX Text
Floor to Sill Height

AutoCAD SHX Text
General Height

AutoCAD SHX Text
Floor to Underside Height

AutoCAD SHX Text
Floor to Springing Height

AutoCAD SHX Text
Floor to Head Height

AutoCAD SHX Text
Rolled Steel Joist

AutoCAD SHX Text
Floor to False Ceiling Height

AutoCAD SHX Text
F/FC

AutoCAD SHX Text
Manhole

AutoCAD SHX Text
MH

AutoCAD SHX Text
Inspection Chamber

AutoCAD SHX Text
IC

AutoCAD SHX Text
Cover Level

AutoCAD SHX Text
CL

AutoCAD SHX Text
Invert Level

AutoCAD SHX Text
IL

AutoCAD SHX Text
: Hand Dryer

AutoCAD SHX Text
F/BT

AutoCAD SHX Text
Floor to beam top

AutoCAD SHX Text
FFL

AutoCAD SHX Text
Finished floor level

AutoCAD SHX Text
FCL

AutoCAD SHX Text
False ceiling level

AutoCAD SHX Text
SCL

AutoCAD SHX Text
Structural ceiling level

AutoCAD SHX Text
WAL

AutoCAD SHX Text
Window arch level

AutoCAD SHX Text
WSL

AutoCAD SHX Text
Window sill level

AutoCAD SHX Text
WHL

AutoCAD SHX Text
Window head level

AutoCAD SHX Text
WASL

AutoCAD SHX Text
Window arch springing level

AutoCAD SHX Text
: Fire extinguisher (Powder)

AutoCAD SHX Text
F

AutoCAD SHX Text
P

AutoCAD SHX Text
: Sensor (general)

AutoCAD SHX Text
: LAN Box

AutoCAD SHX Text
: Router

AutoCAD SHX Text
: Panic button

AutoCAD SHX Text
EL

AutoCAD SHX Text
: Emergency lighting

AutoCAD SHX Text
L

AutoCAD SHX Text
SPL

AutoCAD SHX Text
Springing level

AutoCAD SHX Text
AL

AutoCAD SHX Text
Arch level

AutoCAD SHX Text
TWL

AutoCAD SHX Text
Top of wall level

AutoCAD SHX Text
DHL

AutoCAD SHX Text
Door head level

AutoCAD SHX Text
GL

AutoCAD SHX Text
General level

AutoCAD SHX Text
JB

AutoCAD SHX Text
Junction Box

AutoCAD SHX Text
: Disabled Help Button

AutoCAD SHX Text
D

AutoCAD SHX Text
: Strobe Warning Light

AutoCAD SHX Text
Drawn By

AutoCAD SHX Text
Checked by

AutoCAD SHX Text
Survey Date

AutoCAD SHX Text
Drawing No

AutoCAD SHX Text
Scale

AutoCAD SHX Text
Revision



Topographical Survey Legend

STREET FURNITURE RELIEF AND VEGETATION

WATER FEATURES

OVERHEAD FEATURES

SURVEY INFORMATION SIGNS

GEOTECHNICAL INFORMATION

INSPECTION CHAMBERS AND PIPES

LEVEL AND HEIGHT INFORMATION

FENCE STYLES AND DESCRIPTIONS

ROADS

BUILDINGS AND WALLS GENERAL INFORMATION

65 Cross Street, Sale, Manchester
M33 7HF, Tel: 0161 905 1265

www.malcolmhughes.co.uk
survey@mhls.co.uk

Accreditations

FS 14126

Grid:
Survey Notes

Sheet Index

Levels:

Drawn By

Drawing Title

Checked by

Rev. Date Description

Survey Date

Drawing No

Scale

Revision

Project

Client

Notes

GRANBY ROW

29/09/22EAD

September 2022CTC

A0@1:200

26/09/22

59304-1

M1 3QJ

MANCHESTER

TOPOGRAPHICAL SURVEY

MANCHESTER, M1 3LD

MANCHESTER ONE, 53 PORTLAND STREET

IQ STUDENT ACCOMMODATION, SUITE 8A

OS datum from GNSS positioning converted using 
the National Geoid Model OSGM15

Local plane metric related to National Grid at HA7

AutoCAD SHX Text
397650N

AutoCAD SHX Text
397650N

AutoCAD SHX Text
397675N

AutoCAD SHX Text
397675N

AutoCAD SHX Text
397700N

AutoCAD SHX Text
397700N

AutoCAD SHX Text
397725N

AutoCAD SHX Text
397725N

AutoCAD SHX Text
397750N

AutoCAD SHX Text
397750N

AutoCAD SHX Text
397775N

AutoCAD SHX Text
397775N

AutoCAD SHX Text
397800N

AutoCAD SHX Text
397800N

AutoCAD SHX Text
384600E

AutoCAD SHX Text
384600E

AutoCAD SHX Text
384625E

AutoCAD SHX Text
384625E

AutoCAD SHX Text
384650E

AutoCAD SHX Text
384650E

AutoCAD SHX Text
384675E

AutoCAD SHX Text
384675E

AutoCAD SHX Text
384700E

AutoCAD SHX Text
384700E

AutoCAD SHX Text
384725E

AutoCAD SHX Text
384725E

AutoCAD SHX Text
384750E

AutoCAD SHX Text
384750E

AutoCAD SHX Text
384775E

AutoCAD SHX Text
384775E

AutoCAD SHX Text
37.5

AutoCAD SHX Text
38.0

AutoCAD SHX Text
38.5

AutoCAD SHX Text
38.5

AutoCAD SHX Text
39.0

AutoCAD SHX Text
39.0

AutoCAD SHX Text
39.5

AutoCAD SHX Text
40.0

AutoCAD SHX Text
39.0

AutoCAD SHX Text
40.5

AutoCAD SHX Text
41.0

AutoCAD SHX Text
41.0

AutoCAD SHX Text
40.5

AutoCAD SHX Text
39.5

AutoCAD SHX Text
40.0

AutoCAD SHX Text
38.5

AutoCAD SHX Text
41.0

AutoCAD SHX Text
40.5

AutoCAD SHX Text
37.24

AutoCAD SHX Text
37.22

AutoCAD SHX Text
37.24

AutoCAD SHX Text
37.25

AutoCAD SHX Text
37.75

AutoCAD SHX Text
38.76

AutoCAD SHX Text
38.65

AutoCAD SHX Text
37.72

AutoCAD SHX Text
37.42

AutoCAD SHX Text
37.28

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
DOOR

AutoCAD SHX Text
40.43

AutoCAD SHX Text
40.33

AutoCAD SHX Text
40.36

AutoCAD SHX Text
40.34

AutoCAD SHX Text
40.08

AutoCAD SHX Text
40.39

AutoCAD SHX Text
40.42

AutoCAD SHX Text
40.40

AutoCAD SHX Text
40.42

AutoCAD SHX Text
40.08

AutoCAD SHX Text
39.40

AutoCAD SHX Text
TWL40.98

AutoCAD SHX Text
TWL40.44

AutoCAD SHX Text
TWL40.44

AutoCAD SHX Text
TWL40.44

AutoCAD SHX Text
TWL38.73

AutoCAD SHX Text
TWL38.73

AutoCAD SHX Text
TWL38.73

AutoCAD SHX Text
TWL38.73

AutoCAD SHX Text
TWL39.15

AutoCAD SHX Text
TWL39.14

AutoCAD SHX Text
TWL39.15

AutoCAD SHX Text
TWL39.15

AutoCAD SHX Text
TWL39.16

AutoCAD SHX Text
TWL40.44

AutoCAD SHX Text
TWL40.41

AutoCAD SHX Text
TWL40.40

AutoCAD SHX Text
TWL40.42

AutoCAD SHX Text
TWL40.40

AutoCAD SHX Text
TWL40.40

AutoCAD SHX Text
EL50.79

AutoCAD SHX Text
EL50.77

AutoCAD SHX Text
EL50.77

AutoCAD SHX Text
EL50.79

AutoCAD SHX Text
EL62.64

AutoCAD SHX Text
EL62.62

AutoCAD SHX Text
40.18

AutoCAD SHX Text
BT

AutoCAD SHX Text
BT

AutoCAD SHX Text
40.68

AutoCAD SHX Text
40.94

AutoCAD SHX Text
41.04

AutoCAD SHX Text
40.84

AutoCAD SHX Text
EL BOX

AutoCAD SHX Text
EL BOX

AutoCAD SHX Text
41.46

AutoCAD SHX Text
HYD

AutoCAD SHX Text
HYD

AutoCAD SHX Text
HYD

AutoCAD SHX Text
CL39.56

AutoCAD SHX Text
G

AutoCAD SHX Text
CL40.45

AutoCAD SHX Text
G

AutoCAD SHX Text
CL40.78

AutoCAD SHX Text
G

AutoCAD SHX Text
CL40.73

AutoCAD SHX Text
G

AutoCAD SHX Text
CL40.09

AutoCAD SHX Text
G

AutoCAD SHX Text
CL40.10

AutoCAD SHX Text
G

AutoCAD SHX Text
CL41.03

AutoCAD SHX Text
G

AutoCAD SHX Text
CL41.23

AutoCAD SHX Text
G

AutoCAD SHX Text
CL40.75

AutoCAD SHX Text
G

AutoCAD SHX Text
CL40.73

AutoCAD SHX Text
G

AutoCAD SHX Text
CL41.01

AutoCAD SHX Text
G

AutoCAD SHX Text
GV

AutoCAD SHX Text
GV

AutoCAD SHX Text
IC/WATER

AutoCAD SHX Text
IC/WATER

AutoCAD SHX Text
IC/WATER

AutoCAD SHX Text
IC/WATER

AutoCAD SHX Text
IC/WATER

AutoCAD SHX Text
IC/WATER

AutoCAD SHX Text
IC/WATER

AutoCAD SHX Text
CL39.95

AutoCAD SHX Text
IC

AutoCAD SHX Text
CL40.74

AutoCAD SHX Text
IC

AutoCAD SHX Text
CL40.74

AutoCAD SHX Text
IC

AutoCAD SHX Text
CL40.63

AutoCAD SHX Text
IC

AutoCAD SHX Text
CL40.18

AutoCAD SHX Text
IC

AutoCAD SHX Text
CL41.33

AutoCAD SHX Text
IC

AutoCAD SHX Text
CL40.92

AutoCAD SHX Text
IC

AutoCAD SHX Text
CL41.04

AutoCAD SHX Text
IC

AutoCAD SHX Text
CL41.23

AutoCAD SHX Text
IC

AutoCAD SHX Text
CL41.34

AutoCAD SHX Text
IC

AutoCAD SHX Text
CL41.33

AutoCAD SHX Text
IC

AutoCAD SHX Text
IC

AutoCAD SHX Text
CL40.16

AutoCAD SHX Text
IC

AutoCAD SHX Text
DOOR

AutoCAD SHX Text
DOOR

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
LP

AutoCAD SHX Text
40.67

AutoCAD SHX Text
40.54

AutoCAD SHX Text
40.45

AutoCAD SHX Text
39.86

AutoCAD SHX Text
40.03

AutoCAD SHX Text
40.08

AutoCAD SHX Text
TH40.06

AutoCAD SHX Text
TH40.48

AutoCAD SHX Text
TH40.19

AutoCAD SHX Text
TWL42.08

AutoCAD SHX Text
TWL42.09

AutoCAD SHX Text
CL40.52

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL41.30

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL40.51

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL40.89

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL40.92

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL40.84

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL40.53

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL40.13

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL41.32

AutoCAD SHX Text
MH

AutoCAD SHX Text
CL41.26

AutoCAD SHX Text
MH

AutoCAD SHX Text
PAY/DISP

AutoCAD SHX Text
PAY/DISP

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
P

AutoCAD SHX Text
40.00

AutoCAD SHX Text
40.31

AutoCAD SHX Text
40.54

AutoCAD SHX Text
40.70

AutoCAD SHX Text
40.78

AutoCAD SHX Text
40.26

AutoCAD SHX Text
40.42

AutoCAD SHX Text
40.55

AutoCAD SHX Text
40.75

AutoCAD SHX Text
40.89

AutoCAD SHX Text
40.97

AutoCAD SHX Text
41.14

AutoCAD SHX Text
41.20

AutoCAD SHX Text
41.26

AutoCAD SHX Text
41.30

AutoCAD SHX Text
41.34

AutoCAD SHX Text
41.38

AutoCAD SHX Text
41.30

AutoCAD SHX Text
41.28

AutoCAD SHX Text
41.21

AutoCAD SHX Text
41.28

AutoCAD SHX Text
40.67

AutoCAD SHX Text
40.60

AutoCAD SHX Text
40.47

AutoCAD SHX Text
41.02

AutoCAD SHX Text
40.95

AutoCAD SHX Text
40.87

AutoCAD SHX Text
40.80

AutoCAD SHX Text
ST

AutoCAD SHX Text
ST

AutoCAD SHX Text
ST

AutoCAD SHX Text
ST

AutoCAD SHX Text
ST

AutoCAD SHX Text
STEP

AutoCAD SHX Text
TLC/P

AutoCAD SHX Text
TLC/P

AutoCAD SHX Text
TLC/P

AutoCAD SHX Text
40.87

AutoCAD SHX Text
40.53

AutoCAD SHX Text
40.44

AutoCAD SHX Text
41.01

AutoCAD SHX Text
CL39.86

AutoCAD SHX Text
G

AutoCAD SHX Text
CL39.72

AutoCAD SHX Text
G

AutoCAD SHX Text
CL40.18

AutoCAD SHX Text
G

AutoCAD SHX Text
CL40.00

AutoCAD SHX Text
G

AutoCAD SHX Text
CL39.92

AutoCAD SHX Text
G

AutoCAD SHX Text
CL39.88

AutoCAD SHX Text
IC

AutoCAD SHX Text
39.75

AutoCAD SHX Text
39.94

AutoCAD SHX Text
TH39.82

AutoCAD SHX Text
ST

AutoCAD SHX Text
40.24

AutoCAD SHX Text
40.37

AutoCAD SHX Text
40.34

AutoCAD SHX Text
40.36

AutoCAD SHX Text
40.30

AutoCAD SHX Text
40.17

AutoCAD SHX Text
40.25

AutoCAD SHX Text
40.24

AutoCAD SHX Text
40.30

AutoCAD SHX Text
40.36

AutoCAD SHX Text
40.38

AutoCAD SHX Text
40.35

AutoCAD SHX Text
40.17

AutoCAD SHX Text
40.19

AutoCAD SHX Text
40.45

AutoCAD SHX Text
40.19

AutoCAD SHX Text
40.18

AutoCAD SHX Text
40.30

AutoCAD SHX Text
40.15

AutoCAD SHX Text
40.15

AutoCAD SHX Text
40.19

AutoCAD SHX Text
40.18

AutoCAD SHX Text
40.37

AutoCAD SHX Text
40.29

AutoCAD SHX Text
40.24

AutoCAD SHX Text
40.33

AutoCAD SHX Text
40.15

AutoCAD SHX Text
40.18

AutoCAD SHX Text
40.19

AutoCAD SHX Text
40.75

AutoCAD SHX Text
40.14

AutoCAD SHX Text
40.96

AutoCAD SHX Text
41.06

AutoCAD SHX Text
40.15

AutoCAD SHX Text
39.90

AutoCAD SHX Text
39.76

AutoCAD SHX Text
39.52

AutoCAD SHX Text
41.25

AutoCAD SHX Text
41.28

AutoCAD SHX Text
41.32

AutoCAD SHX Text
41.36

AutoCAD SHX Text
41.36

AutoCAD SHX Text
41.43

AutoCAD SHX Text
41.50

AutoCAD SHX Text
41.50

AutoCAD SHX Text
41.48

AutoCAD SHX Text
41.42

AutoCAD SHX Text
41.38

AutoCAD SHX Text
41.34

AutoCAD SHX Text
41.29

AutoCAD SHX Text
42.12

AutoCAD SHX Text
42.11

AutoCAD SHX Text
42.11

AutoCAD SHX Text
40.23

AutoCAD SHX Text
40.17

AutoCAD SHX Text
40.17

AutoCAD SHX Text
37.42

AutoCAD SHX Text
37.46

AutoCAD SHX Text
38.74

AutoCAD SHX Text
38.75

AutoCAD SHX Text
38.69

AutoCAD SHX Text
38.80

AutoCAD SHX Text
40.16

AutoCAD SHX Text
40.33

AutoCAD SHX Text
40.46

AutoCAD SHX Text
40.61

AutoCAD SHX Text
38.41

AutoCAD SHX Text
38.46

AutoCAD SHX Text
38.45

AutoCAD SHX Text
38.39

AutoCAD SHX Text
40.53

AutoCAD SHX Text
40.47

AutoCAD SHX Text
40.46

AutoCAD SHX Text
40.50

AutoCAD SHX Text
40.47

AutoCAD SHX Text
40.24

AutoCAD SHX Text
38.52

AutoCAD SHX Text
38.64

AutoCAD SHX Text
38.71

AutoCAD SHX Text
38.58

AutoCAD SHX Text
38.54

AutoCAD SHX Text
38.51

AutoCAD SHX Text
38.64

AutoCAD SHX Text
38.64

AutoCAD SHX Text
38.52

AutoCAD SHX Text
38.36

AutoCAD SHX Text
38.36

AutoCAD SHX Text
38.23

AutoCAD SHX Text
37.49

AutoCAD SHX Text
37.24

AutoCAD SHX Text
37.23

AutoCAD SHX Text
37.21

AutoCAD SHX Text
38.03

AutoCAD SHX Text
37.40

AutoCAD SHX Text
37.14

AutoCAD SHX Text
37.19

AutoCAD SHX Text
42.08

AutoCAD SHX Text
42.08

AutoCAD SHX Text
42.09

AutoCAD SHX Text
42.10

AutoCAD SHX Text
42.09

AutoCAD SHX Text
42.09

AutoCAD SHX Text
42.10

AutoCAD SHX Text
42.10

AutoCAD SHX Text
40.58

AutoCAD SHX Text
40.63

AutoCAD SHX Text
40.67

AutoCAD SHX Text
40.70

AutoCAD SHX Text
40.24

AutoCAD SHX Text
40.38

AutoCAD SHX Text
40.57

AutoCAD SHX Text
40.93

AutoCAD SHX Text
40.76

AutoCAD SHX Text
41.02

AutoCAD SHX Text
41.11

AutoCAD SHX Text
41.19

AutoCAD SHX Text
41.24

AutoCAD SHX Text
41.29

AutoCAD SHX Text
41.32

AutoCAD SHX Text
41.34

AutoCAD SHX Text
41.37

AutoCAD SHX Text
41.33

AutoCAD SHX Text
41.28

AutoCAD SHX Text
41.27

AutoCAD SHX Text
41.24

AutoCAD SHX Text
41.12

AutoCAD SHX Text
39.67

AutoCAD SHX Text
39.88

AutoCAD SHX Text
40.05

AutoCAD SHX Text
40.27

AutoCAD SHX Text
39.28

AutoCAD SHX Text
39.51

AutoCAD SHX Text
39.87

AutoCAD SHX Text
40.19

AutoCAD SHX Text
40.33

AutoCAD SHX Text
40.48

AutoCAD SHX Text
40.63

AutoCAD SHX Text
40.75

AutoCAD SHX Text
40.85

AutoCAD SHX Text
39.16

AutoCAD SHX Text
39.39

AutoCAD SHX Text
39.73

AutoCAD SHX Text
40.00

AutoCAD SHX Text
39.92

AutoCAD SHX Text
40.88

AutoCAD SHX Text
40.79

AutoCAD SHX Text
40.88

AutoCAD SHX Text
40.90

AutoCAD SHX Text
40.94

AutoCAD SHX Text
40.97

AutoCAD SHX Text
40.75

AutoCAD SHX Text
EL63.07

AutoCAD SHX Text
EL59.83

AutoCAD SHX Text
EL59.81

AutoCAD SHX Text
EL59.79

AutoCAD SHX Text
EL59.81

AutoCAD SHX Text
EL59.82

AutoCAD SHX Text
EL59.78

AutoCAD SHX Text
EL59.82

AutoCAD SHX Text
40.99

AutoCAD SHX Text
41.01

AutoCAD SHX Text
40.69

AutoCAD SHX Text
40.80

AutoCAD SHX Text
CL41.02

AutoCAD SHX Text
G

AutoCAD SHX Text
CONC

AutoCAD SHX Text
CONC

AutoCAD SHX Text
CONC

AutoCAD SHX Text
GRAVEL

AutoCAD SHX Text
GRAVEL

AutoCAD SHX Text
CONC STRUCTURE

AutoCAD SHX Text
CONC STRUCTURE

AutoCAD SHX Text
CONC STRUCTURE

AutoCAD SHX Text
CONC BASE

AutoCAD SHX Text
CONC STRUCTURE

AutoCAD SHX Text
CONC BASE

AutoCAD SHX Text
TARMAC

AutoCAD SHX Text
REINFORCING RODS

AutoCAD SHX Text
CONC STRUCTURE

AutoCAD SHX Text
I/R HT1.05

AutoCAD SHX Text
BLOCK 

AutoCAD SHX Text
PAVING

AutoCAD SHX Text
COBBLES

AutoCAD SHX Text
COBBLES

AutoCAD SHX Text
CONC

AutoCAD SHX Text
CONC

AutoCAD SHX Text
CONC

AutoCAD SHX Text
CONC

AutoCAD SHX Text
CONC

AutoCAD SHX Text
SOUTH PUMP STREET

AutoCAD SHX Text
BACK ACTON STREET

AutoCAD SHX Text
TAC

AutoCAD SHX Text
TAC

AutoCAD SHX Text
TAC

AutoCAD SHX Text
TARMAC

AutoCAD SHX Text
TARMAC

AutoCAD SHX Text
TARMAC

AutoCAD SHX Text
TARMAC

AutoCAD SHX Text
TARMAC

AutoCAD SHX Text
TARMAC

AutoCAD SHX Text
TARMAC

AutoCAD SHX Text
VENTILATION UNITS

AutoCAD SHX Text
VENTILATION UNITS

AutoCAD SHX Text
COBBLES

AutoCAD SHX Text
CONC BASE

AutoCAD SHX Text
BRICK BASE

AutoCAD SHX Text
HOARDING HT2.5

AutoCAD SHX Text
HOARDING HT2.5

AutoCAD SHX Text
HOARDING HT2.5

AutoCAD SHX Text
HOARDING HT2.5

AutoCAD SHX Text
HOARDING HT2.5

AutoCAD SHX Text
HOARDING HT2.5

AutoCAD SHX Text
I/R HT1.0

AutoCAD SHX Text
BRICK WALL

AutoCAD SHX Text
HOARDING HT2.5

AutoCAD SHX Text
I/R

AutoCAD SHX Text
I/R

AutoCAD SHX Text
CONC R/W

AutoCAD SHX Text
41.45

AutoCAD SHX Text
41.40

AutoCAD SHX Text
41.36

AutoCAD SHX Text
PAVING

AutoCAD SHX Text
41.25

AutoCAD SHX Text
41.36

AutoCAD SHX Text
41.46

AutoCAD SHX Text
41.48

AutoCAD SHX Text
41.48

AutoCAD SHX Text
41.44

AutoCAD SHX Text
41.35

AutoCAD SHX Text
41.30

AutoCAD SHX Text
41.28

AutoCAD SHX Text
41.00

AutoCAD SHX Text
41.03

AutoCAD SHX Text
41.05

AutoCAD SHX Text
41.00

AutoCAD SHX Text
40.88

AutoCAD SHX Text
40.74

AutoCAD SHX Text
CL40.74

AutoCAD SHX Text
CATV

AutoCAD SHX Text
HA1

AutoCAD SHX Text
384679.013E

AutoCAD SHX Text
397730.261N

AutoCAD SHX Text
41.219

AutoCAD SHX Text
HA10

AutoCAD SHX Text
384724.588E

AutoCAD SHX Text
397694.524N

AutoCAD SHX Text
39.242

AutoCAD SHX Text
HA2

AutoCAD SHX Text
384617.658E

AutoCAD SHX Text
397713.189N

AutoCAD SHX Text
41.211

AutoCAD SHX Text
HA3

AutoCAD SHX Text
384739.984E

AutoCAD SHX Text
397752.202N

AutoCAD SHX Text
40.171

AutoCAD SHX Text
HA4

AutoCAD SHX Text
384709.607E

AutoCAD SHX Text
397740.914N

AutoCAD SHX Text
40.781

AutoCAD SHX Text
HA5

AutoCAD SHX Text
384714.721E

AutoCAD SHX Text
397701.573N

AutoCAD SHX Text
39.840

AutoCAD SHX Text
HA6

AutoCAD SHX Text
384704.225E

AutoCAD SHX Text
397706.404N

AutoCAD SHX Text
40.368

AutoCAD SHX Text
HA7

AutoCAD SHX Text
384682.883E

AutoCAD SHX Text
397704.293N

AutoCAD SHX Text
40.325

AutoCAD SHX Text
HA8

AutoCAD SHX Text
384769.245E

AutoCAD SHX Text
397698.642N

AutoCAD SHX Text
38.982

AutoCAD SHX Text
HA9

AutoCAD SHX Text
384740.897E

AutoCAD SHX Text
397699.916N

AutoCAD SHX Text
39.219

AutoCAD SHX Text
SC4

AutoCAD SHX Text
384720.509E

AutoCAD SHX Text
397706.825N

AutoCAD SHX Text
40.226

AutoCAD SHX Text
GV

AutoCAD SHX Text
GV

AutoCAD SHX Text
MK(GAS)

AutoCAD SHX Text
DP

AutoCAD SHX Text
DP

AutoCAD SHX Text
DP

AutoCAD SHX Text
DP

AutoCAD SHX Text
DP

AutoCAD SHX Text
DP

AutoCAD SHX Text
DP

AutoCAD SHX Text
GV

AutoCAD SHX Text
EL51.98

AutoCAD SHX Text
EL51.56

AutoCAD SHX Text
40.10

AutoCAD SHX Text
40.12

AutoCAD SHX Text
40.03

AutoCAD SHX Text
40.51

AutoCAD SHX Text
40.52

AutoCAD SHX Text
40.53

AutoCAD SHX Text
40.40

AutoCAD SHX Text
40.28

AutoCAD SHX Text
40.17

AutoCAD SHX Text
40.14

AutoCAD SHX Text
40.16

AutoCAD SHX Text
NODES

AutoCAD SHX Text
NODES

AutoCAD SHX Text
40.17

AutoCAD SHX Text
CL40.43

AutoCAD SHX Text
G

AutoCAD SHX Text
41.00

AutoCAD SHX Text
41.18

AutoCAD SHX Text
41.18

AutoCAD SHX Text
41.15

AutoCAD SHX Text
41.18

AutoCAD SHX Text
41.25

AutoCAD SHX Text
41.24

AutoCAD SHX Text
41.22

AutoCAD SHX Text
41.19

AutoCAD SHX Text
41.14

AutoCAD SHX Text
41.10

AutoCAD SHX Text
41.01

AutoCAD SHX Text
40.92

AutoCAD SHX Text
40.75

AutoCAD SHX Text
40.39

AutoCAD SHX Text
40.56

AutoCAD SHX Text
40.76

AutoCAD SHX Text
40.89

AutoCAD SHX Text
40.95

AutoCAD SHX Text
41.00

AutoCAD SHX Text
41.03

AutoCAD SHX Text
41.10

AutoCAD SHX Text
41.15

AutoCAD SHX Text
39.81

AutoCAD SHX Text
40.09

AutoCAD SHX Text
39.72

AutoCAD SHX Text
40.36

AutoCAD SHX Text
40.15

AutoCAD SHX Text
40.54

AutoCAD SHX Text
40.33

AutoCAD SHX Text
40.86

AutoCAD SHX Text
BLOCK PAVING

AutoCAD SHX Text
40.75

AutoCAD SHX Text
PAVING

AutoCAD SHX Text
40.19

AutoCAD SHX Text
40.19

AutoCAD SHX Text
40.17

AutoCAD SHX Text
40.12

AutoCAD SHX Text
39.97

AutoCAD SHX Text
40.17

AutoCAD SHX Text
40.16

AutoCAD SHX Text
40.17

AutoCAD SHX Text
40.18

AutoCAD SHX Text
40.18

AutoCAD SHX Text
40.18

AutoCAD SHX Text
40.19

AutoCAD SHX Text
40.22

AutoCAD SHX Text
CONC BASE

AutoCAD SHX Text
40.03

AutoCAD SHX Text
39.72

AutoCAD SHX Text
STEP

AutoCAD SHX Text
CL39.75

AutoCAD SHX Text
G

AutoCAD SHX Text
CL39.73

AutoCAD SHX Text
G

AutoCAD SHX Text
DP

AutoCAD SHX Text
DP

AutoCAD SHX Text
DP

AutoCAD SHX Text
DP

AutoCAD SHX Text
DP

AutoCAD SHX Text
DP

AutoCAD SHX Text
DP

AutoCAD SHX Text
P.C

AutoCAD SHX Text
PAVING

AutoCAD SHX Text
PAVING

AutoCAD SHX Text
38.73

AutoCAD SHX Text
38.70

AutoCAD SHX Text
38.71

AutoCAD SHX Text
38.80

AutoCAD SHX Text
38.73

AutoCAD SHX Text
38.83

AutoCAD SHX Text
41.09

AutoCAD SHX Text
41.13

AutoCAD SHX Text
41.06

AutoCAD SHX Text
41.05

AutoCAD SHX Text
41.03

AutoCAD SHX Text
40.98

AutoCAD SHX Text
41.00

AutoCAD SHX Text
40.93

AutoCAD SHX Text
40.87

AutoCAD SHX Text
40.71

AutoCAD SHX Text
40.68

AutoCAD SHX Text
CONC R/W

AutoCAD SHX Text
I/R HT1.0

AutoCAD SHX Text
39.87

AutoCAD SHX Text
39.47

AutoCAD SHX Text
39.48

AutoCAD SHX Text
39.46

AutoCAD SHX Text
39.47

AutoCAD SHX Text
39.47

AutoCAD SHX Text
38.93

AutoCAD SHX Text
38.88

AutoCAD SHX Text
38.94

AutoCAD SHX Text
39.37

AutoCAD SHX Text
39.35

AutoCAD SHX Text
39.44

AutoCAD SHX Text
39.43

AutoCAD SHX Text
39.47

AutoCAD SHX Text
39.47

AutoCAD SHX Text
39.36

AutoCAD SHX Text
38.46

AutoCAD SHX Text
38.44

AutoCAD SHX Text
38.43

AutoCAD SHX Text
38.38

AutoCAD SHX Text
38.40

AutoCAD SHX Text
39.02

AutoCAD SHX Text
39.00

AutoCAD SHX Text
39.00

AutoCAD SHX Text
39.02

AutoCAD SHX Text
37.65

AutoCAD SHX Text
37.66

AutoCAD SHX Text
37.23

AutoCAD SHX Text
37.22

AutoCAD SHX Text
40.15

AutoCAD SHX Text
40.33

AutoCAD SHX Text
40.39

AutoCAD SHX Text
40.32

AutoCAD SHX Text
40.36

AutoCAD SHX Text
40.38

AutoCAD SHX Text
40.15

AutoCAD SHX Text
40.36

AutoCAD SHX Text
40.18

AutoCAD SHX Text
40.23

AutoCAD SHX Text
40.21

AutoCAD SHX Text
40.07

AutoCAD SHX Text
40.15

AutoCAD SHX Text
40.10

AutoCAD SHX Text
40.19

AutoCAD SHX Text
40.08

AutoCAD SHX Text
40.16

AutoCAD SHX Text
40.13

AutoCAD SHX Text
40.42

AutoCAD SHX Text
40.41

AutoCAD SHX Text
40.20

AutoCAD SHX Text
40.42

AutoCAD SHX Text
40.17

AutoCAD SHX Text
40.29

AutoCAD SHX Text
CONC STRUCTURE

AutoCAD SHX Text
CONC 

AutoCAD SHX Text
STRUCTURE

AutoCAD SHX Text
CL41.48

AutoCAD SHX Text
CONC R/W

AutoCAD SHX Text
CONC

AutoCAD SHX Text
GRAVEL

AutoCAD SHX Text
GRAVEL

AutoCAD SHX Text
CONC

AutoCAD SHX Text
CONC

AutoCAD SHX Text
W/M HT1.9

AutoCAD SHX Text
A44.93

AutoCAD SHX Text
A45.02

AutoCAD SHX Text
A45.35

AutoCAD SHX Text
A45.38

AutoCAD SHX Text
41.27

AutoCAD SHX Text
41.28

AutoCAD SHX Text
41.27

AutoCAD SHX Text
41.29

AutoCAD SHX Text
40.19

AutoCAD SHX Text
41.29

AutoCAD SHX Text
38.33

AutoCAD SHX Text
38.46

AutoCAD SHX Text
38.46

AutoCAD SHX Text
38.45

AutoCAD SHX Text
38.47

AutoCAD SHX Text
38.49

AutoCAD SHX Text
SPR44.46

AutoCAD SHX Text
SPR44.46

AutoCAD SHX Text
SPR42.97

AutoCAD SHX Text
SPR42.95

AutoCAD SHX Text
SPR42.87

AutoCAD SHX Text
SPR43.06

AutoCAD SHX Text
SPR43.75

AutoCAD SHX Text
SPR43.63

AutoCAD SHX Text
RAILWAY VIADUCT

AutoCAD SHX Text
ARCHWAY

AutoCAD SHX Text
ARCHWAY

AutoCAD SHX Text
ARCHWAY

AutoCAD SHX Text
ARCHWAY

AutoCAD SHX Text
RAILWAY VIADUCT

AutoCAD SHX Text
RAILWAY VIADUCT

AutoCAD SHX Text
RAILWAY VIADUCT

AutoCAD SHX Text
CONC STRUCTURE

AutoCAD SHX Text
CONC STRUCTURE

AutoCAD SHX Text
GRAVEL

AutoCAD SHX Text
GRAVEL

AutoCAD SHX Text
GRAVEL

AutoCAD SHX Text
38.60

AutoCAD SHX Text
38.70

AutoCAD SHX Text
38.63

AutoCAD SHX Text
38.63

AutoCAD SHX Text
38.67

AutoCAD SHX Text
38.72

AutoCAD SHX Text
40.27

AutoCAD SHX Text
40.32

AutoCAD SHX Text
37.47

AutoCAD SHX Text
37.44

AutoCAD SHX Text
37.39

AutoCAD SHX Text
37.46

AutoCAD SHX Text
37.34

AutoCAD SHX Text
37.35

AutoCAD SHX Text
37.34

AutoCAD SHX Text
38.49

AutoCAD SHX Text
38.05

AutoCAD SHX Text
37.15

AutoCAD SHX Text
37.15

AutoCAD SHX Text
37.53

AutoCAD SHX Text
37.63

AutoCAD SHX Text
37.32

AutoCAD SHX Text
37.03

AutoCAD SHX Text
37.15

AutoCAD SHX Text
CONC R/W

AutoCAD SHX Text
39.39

AutoCAD SHX Text
39.56

AutoCAD SHX Text
39.77

AutoCAD SHX Text
40.04

AutoCAD SHX Text
40.16

AutoCAD SHX Text
40.21

AutoCAD SHX Text
40.41

AutoCAD SHX Text
40.59

AutoCAD SHX Text
40.65

AutoCAD SHX Text
40.91

AutoCAD SHX Text
40.25

AutoCAD SHX Text
40.66

AutoCAD SHX Text
40.74

AutoCAD SHX Text
DOOR

AutoCAD SHX Text
TARMAC

AutoCAD SHX Text
39.56

AutoCAD SHX Text
40.06

AutoCAD SHX Text
39.84

AutoCAD SHX Text
40.35

AutoCAD SHX Text
40.48

AutoCAD SHX Text
40.17

AutoCAD SHX Text
40.30

AutoCAD SHX Text
40.44

AutoCAD SHX Text
40.73

AutoCAD SHX Text
40.68

AutoCAD SHX Text
40.78

AutoCAD SHX Text
40.81

AutoCAD SHX Text
40.85

AutoCAD SHX Text
40.98

AutoCAD SHX Text
40.95

AutoCAD SHX Text
41.25

AutoCAD SHX Text
41.19

AutoCAD SHX Text
41.21

AutoCAD SHX Text
41.08

AutoCAD SHX Text
41.17

AutoCAD SHX Text
41.21

AutoCAD SHX Text
41.30

AutoCAD SHX Text
41.32

AutoCAD SHX Text
41.28

AutoCAD SHX Text
41.03

AutoCAD SHX Text
41.11

AutoCAD SHX Text
42.02

AutoCAD SHX Text
42.07

AutoCAD SHX Text
42.10

AutoCAD SHX Text
42.12

AutoCAD SHX Text
42.11

AutoCAD SHX Text
42.15

AutoCAD SHX Text
42.13

AutoCAD SHX Text
42.12

AutoCAD SHX Text
42.12

AutoCAD SHX Text
38.45

AutoCAD SHX Text
38.39

AutoCAD SHX Text
38.34

AutoCAD SHX Text
38.37

AutoCAD SHX Text
40.33

AutoCAD SHX Text
40.96

AutoCAD SHX Text
41.08

AutoCAD SHX Text
41.15

AutoCAD SHX Text
41.27

AutoCAD SHX Text
41.35

AutoCAD SHX Text
41.25

AutoCAD SHX Text
40.50

AutoCAD SHX Text
40.81

AutoCAD SHX Text
40.70

AutoCAD SHX Text
40.72

AutoCAD SHX Text
40.54

AutoCAD SHX Text
40.15

AutoCAD SHX Text
41.08

AutoCAD SHX Text
41.20

AutoCAD SHX Text
EL52.92

AutoCAD SHX Text
CL41.29

AutoCAD SHX Text
G

AutoCAD SHX Text
40.20

AutoCAD SHX Text
G R A N B Y  R O W

AutoCAD SHX Text
G R A N B Y  R O W

AutoCAD SHX Text
L O N D O N  R O A D  ( A 6 )

AutoCAD SHX Text
CL40.81

AutoCAD SHX Text
CATV

AutoCAD SHX Text
41.02

AutoCAD SHX Text
40.90

AutoCAD SHX Text
41.09

AutoCAD SHX Text
41.06

AutoCAD SHX Text
41.17

AutoCAD SHX Text
41.28

AutoCAD SHX Text
41.32

AutoCAD SHX Text
41.39

AutoCAD SHX Text
41.39

AutoCAD SHX Text
41.32

AutoCAD SHX Text
41.26

AutoCAD SHX Text
41.23

AutoCAD SHX Text
41.29

AutoCAD SHX Text
41.23

AutoCAD SHX Text
41.10

AutoCAD SHX Text
COBOURG STREET

AutoCAD SHX Text
37.20

AutoCAD SHX Text
37.23

AutoCAD SHX Text
37.20

AutoCAD SHX Text
37.51

AutoCAD SHX Text
37.65

AutoCAD SHX Text
37.64

AutoCAD SHX Text
38.73

AutoCAD SHX Text
38.76

AutoCAD SHX Text
38.68

AutoCAD SHX Text
38.73

AutoCAD SHX Text
38.91

AutoCAD SHX Text
39.10

AutoCAD SHX Text
40.38

AutoCAD SHX Text
40.42

AutoCAD SHX Text
40.33

AutoCAD SHX Text
ECHO STREET

AutoCAD SHX Text
40.86

AutoCAD SHX Text
40.18

AutoCAD SHX Text
40.29

AutoCAD SHX Text
40.33

AutoCAD SHX Text
40.31

AutoCAD SHX Text
40.36

AutoCAD SHX Text
40.36

AutoCAD SHX Text
40.29

AutoCAD SHX Text
40.36

AutoCAD SHX Text
CL40.83

AutoCAD SHX Text
CL40.92

AutoCAD SHX Text
TWL46.83

AutoCAD SHX Text
TWL46.88

AutoCAD SHX Text
TWL46.97

AutoCAD SHX Text
TWL47.04

AutoCAD SHX Text
TWL47.09

AutoCAD SHX Text
TWL47.15

AutoCAD SHX Text
TWL47.18

AutoCAD SHX Text
TWL47.26

AutoCAD SHX Text
TWL47.37

AutoCAD SHX Text
TWL47.45

AutoCAD SHX Text
TWL47.53

AutoCAD SHX Text
TWL48.70

AutoCAD SHX Text
TWL48.75

AutoCAD SHX Text
TWL48.81

AutoCAD SHX Text
38.41

AutoCAD SHX Text
38.56

AutoCAD SHX Text
38.73

AutoCAD SHX Text
38.50

AutoCAD SHX Text
39.59

AutoCAD SHX Text
38.52

AutoCAD SHX Text
38.45

AutoCAD SHX Text
38.45

AutoCAD SHX Text
38.58

AutoCAD SHX Text
38.58

AutoCAD SHX Text
38.59

AutoCAD SHX Text
39.02

AutoCAD SHX Text
39.00

AutoCAD SHX Text
39.03

AutoCAD SHX Text
39.00

AutoCAD SHX Text
38.99

AutoCAD SHX Text
37.68

AutoCAD SHX Text
37.43

AutoCAD SHX Text
37.41

AutoCAD SHX Text
37.44

AutoCAD SHX Text
37.43

AutoCAD SHX Text
37.49

AutoCAD SHX Text
37.45

AutoCAD SHX Text
37.11

AutoCAD SHX Text
37.06

AutoCAD SHX Text
40.38

AutoCAD SHX Text
40.34

AutoCAD SHX Text
40.36

AutoCAD SHX Text
40.45

AutoCAD SHX Text
40.50

AutoCAD SHX Text
G

AutoCAD SHX Text
40.23

AutoCAD SHX Text
40.43

AutoCAD SHX Text
40.54

AutoCAD SHX Text
40.69

AutoCAD SHX Text
40.71

AutoCAD SHX Text
40.83

AutoCAD SHX Text
BB

AutoCAD SHX Text
RP

AutoCAD SHX Text
BS

AutoCAD SHX Text
MK

AutoCAD SHX Text
MS

AutoCAD SHX Text
DR

AutoCAD SHX Text
MP

AutoCAD SHX Text
FB

AutoCAD SHX Text
BL

AutoCAD SHX Text
FS

AutoCAD SHX Text
Belisha Beacon

AutoCAD SHX Text
Reflector Post

AutoCAD SHX Text
Bus Stop

AutoCAD SHX Text
Service Marker

AutoCAD SHX Text
Drain

AutoCAD SHX Text
Mile Post or Mooring Post 

AutoCAD SHX Text
Mile Stone

AutoCAD SHX Text
Footbridge

AutoCAD SHX Text
Basement Light

AutoCAD SHX Text
Flag Staff

AutoCAD SHX Text
RUIN

AutoCAD SHX Text
Ruin

AutoCAD SHX Text
Open Sided

AutoCAD SHX Text
Building

AutoCAD SHX Text
Passage

AutoCAD SHX Text
Building

AutoCAD SHX Text
D.CH

AutoCAD SHX Text
S.CH

AutoCAD SHX Text
E.PYLON

AutoCAD SHX Text
ETL

AutoCAD SHX Text
Canal

AutoCAD SHX Text
OTL

AutoCAD SHX Text
Slot Type Channel

AutoCAD SHX Text
Dish Type Channel

AutoCAD SHX Text
Electricity Pylon

AutoCAD SHX Text
Electricity

AutoCAD SHX Text
Stream

AutoCAD SHX Text
Canal

AutoCAD SHX Text
Telephone

AutoCAD SHX Text
Cul

AutoCAD SHX Text
SPR

AutoCAD SHX Text
Weir

AutoCAD SHX Text
STUMP

AutoCAD SHX Text
Culvert

AutoCAD SHX Text
Weir

AutoCAD SHX Text
Spring

AutoCAD SHX Text
Grip (Land Drain)

AutoCAD SHX Text
Hedge

AutoCAD SHX Text
Stump

AutoCAD SHX Text
Individual Tree

AutoCAD SHX Text
Edge of wood/Bushes 

AutoCAD SHX Text
Ditch

AutoCAD SHX Text
C/I

AutoCAD SHX Text
I/R

AutoCAD SHX Text
IWN

AutoCAD SHX Text
C/B

AutoCAD SHX Text
R/W

AutoCAD SHX Text
PAL

AutoCAD SHX Text
P/R

AutoCAD SHX Text
W/M

AutoCAD SHX Text
C/L

AutoCAD SHX Text
B/W

AutoCAD SHX Text
P/W

AutoCAD SHX Text
P/C

AutoCAD SHX Text
Palisade

AutoCAD SHX Text
Stile

AutoCAD SHX Text
Retaining Wall

AutoCAD SHX Text
Fence linestyle

AutoCAD SHX Text
Iron Railings

AutoCAD SHX Text
Interwoven

AutoCAD SHX Text
Corrugated Iron

AutoCAD SHX Text
Close Boarded

AutoCAD SHX Text
Post & Rail

AutoCAD SHX Text
Wire mesh

AutoCAD SHX Text
Chainlink

AutoCAD SHX Text
Post & Barbed Wire

AutoCAD SHX Text
Post & Wire

AutoCAD SHX Text
Post & Chain

AutoCAD SHX Text
PC

AutoCAD SHX Text
Track

AutoCAD SHX Text
IC/EL

AutoCAD SHX Text
IC

AutoCAD SHX Text
Gate

AutoCAD SHX Text
Kerbs

AutoCAD SHX Text
Track

AutoCAD SHX Text
Inspection Cover (Elec)

AutoCAD SHX Text
Inspection Cover

AutoCAD SHX Text
Pedestrian Crossing

AutoCAD SHX Text
Edge of Surfacing

AutoCAD SHX Text
Footpath

AutoCAD SHX Text
Slopes with Height

AutoCAD SHX Text
Marsh

AutoCAD SHX Text
Cliff Face

AutoCAD SHX Text
Greater than 1m

AutoCAD SHX Text
O.S. Trig Station

AutoCAD SHX Text
O.S. Bench Mark

AutoCAD SHX Text
Reeds

AutoCAD SHX Text
Permanent Ground Marker

AutoCAD SHX Text
BL23.92

AutoCAD SHX Text
123.456

AutoCAD SHX Text
WL24.92

AutoCAD SHX Text
IL25.15

AutoCAD SHX Text
CL26.45

AutoCAD SHX Text
TH26.98

AutoCAD SHX Text
SL25.92

AutoCAD SHX Text
FL6.00

AutoCAD SHX Text
PSL5.00

AutoCAD SHX Text
BH

AutoCAD SHX Text
TP

AutoCAD SHX Text
PH

AutoCAD SHX Text
MON

AutoCAD SHX Text
Precision Spot Height

AutoCAD SHX Text
Bed Level

AutoCAD SHX Text
Water Level

AutoCAD SHX Text
Invert Level

AutoCAD SHX Text
Cover Level

AutoCAD SHX Text
Threshold Level

AutoCAD SHX Text
Soffit Level

AutoCAD SHX Text
Pipe Soffit Level

AutoCAD SHX Text
Floor Level

AutoCAD SHX Text
Borehole

AutoCAD SHX Text
Trial Pit

AutoCAD SHX Text
Monitor Pin

AutoCAD SHX Text
Probe Hole

AutoCAD SHX Text
123.45

AutoCAD SHX Text
Standard Spot Height

AutoCAD SHX Text
IC/COM

AutoCAD SHX Text
BT

AutoCAD SHX Text
CATV

AutoCAD SHX Text
ER

AutoCAD SHX Text
G

AutoCAD SHX Text
KO

AutoCAD SHX Text
HYD

AutoCAD SHX Text
UTL

AutoCAD SHX Text
LH

AutoCAD SHX Text
DP

AutoCAD SHX Text
RWP

AutoCAD SHX Text
PM

AutoCAD SHX Text
AV

AutoCAD SHX Text
SVP

AutoCAD SHX Text
Gully

AutoCAD SHX Text
British Telecom Cover

AutoCAD SHX Text
Inspection Cover (Comms)

AutoCAD SHX Text
Cable TV

AutoCAD SHX Text
Kerb Outlet

AutoCAD SHX Text
Earth Rod

AutoCAD SHX Text
Hydrant

AutoCAD SHX Text
Lamphole

AutoCAD SHX Text
Unable to lift cover

AutoCAD SHX Text
Rain Water Pipe

AutoCAD SHX Text
Parking Meter

AutoCAD SHX Text
Air Valve

AutoCAD SHX Text
Soil Pipe

AutoCAD SHX Text
Down Pipe

AutoCAD SHX Text
PP

AutoCAD SHX Text
RS

AutoCAD SHX Text
CC

AutoCAD SHX Text
B

AutoCAD SHX Text
NP

AutoCAD SHX Text
LP

AutoCAD SHX Text
SIGN

AutoCAD SHX Text
TL

AutoCAD SHX Text
TCB

AutoCAD SHX Text
EP

AutoCAD SHX Text
TR

AutoCAD SHX Text
P

AutoCAD SHX Text
CHY

AutoCAD SHX Text
TP

AutoCAD SHX Text
LB

AutoCAD SHX Text
Post

AutoCAD SHX Text
Petrol Pump

AutoCAD SHX Text
Road Sign

AutoCAD SHX Text
Coal Chute

AutoCAD SHX Text
Information Sign

AutoCAD SHX Text
Name Plate (street)

AutoCAD SHX Text
Letter Box

AutoCAD SHX Text
Lamp Post

AutoCAD SHX Text
Bollard

AutoCAD SHX Text
Traffic Light

AutoCAD SHX Text
Telephone Call Box

AutoCAD SHX Text
Electricity Pole

AutoCAD SHX Text
Chimney

AutoCAD SHX Text
Trough

AutoCAD SHX Text
Telegraph Pole

AutoCAD SHX Text
MH

AutoCAD SHX Text
Manhole

AutoCAD SHX Text
Wall with Height

AutoCAD SHX Text
TAC

AutoCAD SHX Text
C/BR

AutoCAD SHX Text
Tactile Paving

AutoCAD SHX Text
Crash Barrier

AutoCAD SHX Text
ST

AutoCAD SHX Text
VP

AutoCAD SHX Text
SV

AutoCAD SHX Text
Vent Pipe

AutoCAD SHX Text
Stop Valve

AutoCAD SHX Text
Stop Tap

AutoCAD SHX Text
Wall Ht1.3m

AutoCAD SHX Text
C/P

AutoCAD SHX Text
Chestnut Paling

AutoCAD SHX Text
H/R

AutoCAD SHX Text
Handrail

AutoCAD SHX Text
L/F

AutoCAD SHX Text
Lattice

AutoCAD SHX Text
Misc

AutoCAD SHX Text
Miscellaneous

AutoCAD SHX Text
kerb

AutoCAD SHX Text
kerb

AutoCAD SHX Text
IC/TL

AutoCAD SHX Text
Inspection Cover Traffic Signals

AutoCAD SHX Text
FL

AutoCAD SHX Text
Flood Light

AutoCAD SHX Text
FP

AutoCAD SHX Text
G.CH

AutoCAD SHX Text
Grate Type Channel

AutoCAD SHX Text
RE

AutoCAD SHX Text
Rodding Eye

AutoCAD SHX Text
BT BOX

AutoCAD SHX Text
C/BOX

AutoCAD SHX Text
GAS BOX

AutoCAD SHX Text
EL BOX

AutoCAD SHX Text
TLC/P

AutoCAD SHX Text
British Telecom Box 

AutoCAD SHX Text
Control Box

AutoCAD SHX Text
Gas Box

AutoCAD SHX Text
Electricity Box

AutoCAD SHX Text
Traffic Light Control

AutoCAD SHX Text
CE

AutoCAD SHX Text
Cats Eye

AutoCAD SHX Text
G-PIPE

AutoCAD SHX Text
Gas Pipe

AutoCAD SHX Text
TLP

AutoCAD SHX Text
Traffic Light Push Button Post

AutoCAD SHX Text
CCTV

AutoCAD SHX Text
Closed Circuit TV

AutoCAD SHX Text
S/CAM

AutoCAD SHX Text
Speed Camera

AutoCAD SHX Text
MR

AutoCAD SHX Text
Mooring Ring

AutoCAD SHX Text
Ditch

AutoCAD SHX Text
Stream

AutoCAD SHX Text
COL

AutoCAD SHX Text
Column

AutoCAD SHX Text
STAN

AutoCAD SHX Text
Stanchion

AutoCAD SHX Text
VAC

AutoCAD SHX Text
Car Vacuum

AutoCAD SHX Text
OF

AutoCAD SHX Text
Offset Fill

AutoCAD SHX Text
WO

AutoCAD SHX Text
WM

AutoCAD SHX Text
GV

AutoCAD SHX Text
Washout

AutoCAD SHX Text
Water Meter

AutoCAD SHX Text
Gas Valve

AutoCAD SHX Text
FFL6.00

AutoCAD SHX Text
Finished Floor Level

AutoCAD SHX Text
AL7.00

AutoCAD SHX Text
Arch Level

AutoCAD SHX Text
EL7.00

AutoCAD SHX Text
Eave Level

AutoCAD SHX Text
RL9.00

AutoCAD SHX Text
Ridge Level

AutoCAD SHX Text
RHL8.50

AutoCAD SHX Text
Roof Hip Level

AutoCAD SHX Text
FRL7.00

AutoCAD SHX Text
Flat Roof Level

AutoCAD SHX Text
TT7.00

AutoCAD SHX Text
Top of Tank Level

AutoCAD SHX Text
TOP/C7.00

AutoCAD SHX Text
Top of Canopy Level

AutoCAD SHX Text
SOF/C6.50

AutoCAD SHX Text
Underside of Canopy Level

AutoCAD SHX Text
WSL8.00

AutoCAD SHX Text
Window Sill Level

AutoCAD SHX Text
WHL9.00

AutoCAD SHX Text
Window Head Level

AutoCAD SHX Text
SPL8.50

AutoCAD SHX Text
Springing Level

AutoCAD SHX Text
CHT8.55

AutoCAD SHX Text
Cable Level

AutoCAD SHX Text
TWL10.00

AutoCAD SHX Text
Top of Wall Level

AutoCAD SHX Text
UBL9.55

AutoCAD SHX Text
Underside of Beam Level

AutoCAD SHX Text
HT9.00

AutoCAD SHX Text
General Height

AutoCAD SHX Text
WS

AutoCAD SHX Text
Window Sample

AutoCAD SHX Text
RE

AutoCAD SHX Text
Rodding Eye

AutoCAD SHX Text
SY

AutoCAD SHX Text
Stay



 

42 

 

Echo Street, Manchester 

Flood Risk Assessment and Detailed Drainage Strategy 

 

Flood Risk Assessment and Detailed Drainage Strategy 

 

 

 

 

 

 

 

Appendix E 
Flood Map for Planning 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



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

Flood map for planning 

Your reference Location (easting/northing) Created

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

•

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

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

probability of flooding. 

Notes 

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

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

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

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

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

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

licence/version/3/

Use of the address and mapping data is subject to Ordnance Survey public viewing terms under 
Crown copyright and database rights 2022 OS 100024198. https://flood-map-for-
planning.service.gov.uk/os-terms

Page 1 of 2

•

•

•

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

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

bigger that 1 hectare (ha)

Echo Street 384672/397703 26 Jan 2023 22:24



Flood map for planning
Your reference

Location (easting/northing)

Scale

Created

Selected area

Page 2 of 2

© Environment Agency copyright and / or database rights 2022. All rights reserved. © Crown Copyright and database right 2022. Ordnance Survey licence number 100024198.

Flood zone 3

Flood zone 2

Flood zone 1

Flood defence

Main river

Water storage area

Echo Street

384672/397703

1:2500

26 Jan 2023 22:24

60m40200
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United Utilities Correspondence 
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Chloé Grimsley

From: seweradoptions@uuplc.co.uk

Sent: 03 March 2023 16:53

To: Chloé Grimsley

Subject: Land at Granby Row/Echo Street, Manchester 03600603

Follow Up Flag: Follow up

Flag Status: Flagged

Good afternoon Chloe, 

 

Thank you for sending everything over.  

 

I am happy with the proposals of 24.95 l/s to the surface water sewer and removing all existing surface water flows 

from the combined network. 

 

I also have no objections to the foul water proposals. 

 

If I can be of any further assistance please do get in touch. 

 

Kind regards  

   

 

 

Ashleigh Bellerby 

Assistant Developer Engineer 

Developer Services & Metering 

Customer Services 

T: 07826891650 

unitedutilities.com 

If you have received a great service today why not tell us? 

Visit: unitedutilities.com/wow 

 

 

 

--------------- Original Message --------------- 

From: Chloé Grimsley [chloe.grimsley@curtins.com] 

Sent: 28/02/2023 20:04 

To: seweradoptions@uuplc.co.uk 

Subject: RE: Land at Granby Row/Echo Street, Manchester 03600603 

 

 

EXTERNAL EMAIL This email originated outside of the organisation. Do not click links or open attachments unless 

you recognise the sender and know the content is safe. 

Hi Ashleigh, 

  

As discussed last week, please could you confirm if you have had chance to review the flows as agreed under the 

previous s106 approval? 
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If you need any further information, please let me know. 

  

Kind Regards, 

Chloé 

  

Chloé Grimsley  Principal Civil Engineer 

Curtins 

T. 0161 236 2394 | chloe.grimsley@curtins.com 
  

From: Chloé Grimsley 

Sent: 22 February 2023 12:25 

To: seweradoptions@uuplc.co.uk 

Subject: RE: Land at Granby Row/Echo Street, Manchester 03600603 

  

Hi Ashleigh, 

  

Thank you for your time just now. 

  

As discussed, please could you review the proposal to discharge at 24.95 l/s based on the S106 Part 1 approval that 

is in place. 

  

I have attached a link below the correspondence which was issued in 2019 for the S106 application which shows the 

flows were based on the Wallingford method 1 in 2-year rate which equated to 49.91 l/s reduced by 50% to allow 

24.95 l/s. 

This is proposed to connect into the surface water sewer in Granby Row. 

  

https://we.tl/t-z3cQ6fw9Is 

  

Kind Regards, 

Chloé 
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Chloé Grimsley  Principal Civil Engineer 

Curtins 

T. 0161 236 2394 | chloe.grimsley@curtins.com 

  

From: seweradoptions@uuplc.co.uk <seweradoptions@uuplc.co.uk> 

Sent: 22 February 2023 11:45 

To: Chloé Grimsley <Chloe.Grimsley@curtins.com> 

Subject: RE: Land at Granby Row/Echo Street, Manchester 03600603 

  

Good morning Chloe, 

 

Thank you for your email. 

 

In line with new guidance and policy changes we would request that a new section 106 is applied for please.  

 

https://www.unitedutilities.com/builders-developers/wastewater-services/sewer-connections/sewer-connection/ 

 

Prior to any surface water connections being approved the surface water hierarchy should be thoroughly 

investigated and evidence should be provided when discounting each stage.  

  

Regarding the proposed flow rates, in line with Ciria guidance and the North West Suds proforma we are looking for 

developers to strive for a sustainable drainage approach, and greenfield rates. 

 

As such, in line the HR Wallingford IH124 Method we would request a rate of 5 l/s. 

 

If you would like a full technical assessment of this site please do submit a pre development enquiry.  

  

https://www.unitedutilities.com/builders-developers/your-development/planning/pre-development-

guidance/wastewater-pre-dev/ 

 

If I can be of any further assistance please do get in touch. 

 

Kind regards  

  

 

Ashleigh Bellerby 

Assistant Developer Engineer 

Developer Services & Metering 

Customer Services 

T: 07826891650 

unitedutilities.com 

If you have received a great service today why not tell us? 

Visit: unitedutilities.com/wow 

 

--------------- Original Message --------------- 

From: seweradoptions@uuplc.co.uk [seweradoptions@uuplc.co.uk] 

Sent: 14/02/2023 12:02 

To: chloe.grimsley@curtins.com 
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Subject: RE: Land at Granby Row/Echo Street, Manchester 

 

Good Afternoon 

 

Your enquiry has been logged and sent to an engineer to respond your reference is 03600603. Our service Level 

agreement is to respond to you within 10 working days. 

 

Many thanks 

  

  

 

Lucie Gaskell   

Customer Advisor Advanced 

Developer Services & Metering  

Customer Services 

Direct Tel: 01925 233050 

Tel: 0345 072 6067 

unitedutilities.com 

If you have received a great service today why not tell us? 

Visit: unitedutilities.com/wow 

 

Did you know we now have a live chat facility available to you Mon to Friday 8 -5pm.  You just click on the 

orange live chat box on our webpage and one of our advisors will be ready to chat to you and help you 

with your enquiry  https://www.unitedutilities.com/builders-developers/  or you can email us at 

WastewaterDeveloperServices@uuplc.co.uk 

 

 

 

 

--------------- Original Message --------------- 

From: Chloé Grimsley [chloe.grimsley@curtins.com] 

Sent: 10/02/2023 08:53 

To: wastewaterdeveloperservices@uuplc.co.uk 

Subject: Land at Granby Row/Echo Street, Manchester 

  

EXTERNAL EMAIL This email originated outside of the organisation. Do not click links or open attachments unless 

you recognise the sender and know the content is safe. 

Good Morning, 

  

We are currently preparing a Flood Risk Assessment and Drainage Strategy for a new development on land at 

Granby Row/Echo Street, Manchester. 

The site location is shown in green below with the redline indicating the planning boundary: 
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The proposed development is to comprise of up to 1225 purpose-built student accommodation units (Use Class Sui 

Generis) with associated access. The building includes a basement. 

It is noted that the site has been subject to previous planning approvals: 

  

A detailed application was submitted in 2017 permission for:  

Full planning permission for the demolition of existing buildings on site and their replacement with a mixed use (sui 

generis) development comprising 3 towers ranging in height (from 14, 20 and to 25 storeys (including lower ground 

floor level) and intermediary link buildings and providing: 403 units of Co-Living residential accommodation with 

associated shared amenity spaces; 94 units of purpose-built student accommodation with associated shared amenity 

spaces; ground floor commercial floor space and children's day nursery together with cycle parking, recycling and 

refuse bin storage, associated plant and public realm enhancements to Granby Row, Echo Street, Cobourg Street and 

Back Acton Street. 

The 2017 application was granted by Manchester City Council (MCC) in 2018.  

  

The 2017 application was then subject to subsequent applications in 2019, comprising two Section 73 (S73) minor 

material amendment applications. 

These two applications were granted in May 2019 and March 2020 respectively. 
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Works commenced on site but were halted in 2020 due to the Coronovirus Pandemic. The works that have 

commenced on site include demolition and installation of the foundations and some of the drainage penetrations 

through the basement structure. 

  

The current development proposals therefore generally follow a similar arrangement to the previous scheme, with 

the main changes being internally within the building, however the intention is to utilise the foundations and 

drainage as installed to date. 

  

Based on the previous planning approval, the FRA and Drainage Strategy confirmed that the existing site discharged 

unrestricted to the combined sewer network in Granby Row and proposals were to discharge to the surface water 

sewer in Granby Row. United Utilities confirmed they would accept unrestricted surface water flows into the surface 

water sewer; however, Manchester City Council Lead Local Flood Authority (LLFA) confirmed any new developments 

should refer to the SFRA and apply a 50% flow reduction on existing discharge rates. The report concluded that the 

scheme would implement a 50% reduction in surface water flows. 

  

It was noted from the FRA and Drainage Strategy report that existing flows based on the existing drainage survey 

model were anticipated to be 41.2 l/s in the 1 in 2year event, 86.9 l/s in the 1 in 30 year event and 111.6 l/s in the 1 

in 100 year event with a 50% reduction being applied. 

However, it is noted that a section 106 application was submitted for the surface water sewer outfall into the sewer 

in Granby Row at a restricted rate of 24.9 l/s, which was based on the 1 in 2 year flows calculated by the modified 

rational method. On this basis it is anticipated that the drainage installed to date was based on an allowable 

discharge rate of 24.9 l/s up to the 1 in 100 year +30% cc event. 

  

Based on the above, please could you advise whether surface water flows are acceptable as per the previous 

section 106 application are acceptable.  

  

For foul drainage, the proposals were to discharge via two connections – one to the combined sewer in in Granby 

Row and one to the combined sewer in Echo Street with Section 106 applications being submitted on this basis. 

Please could you also advise on acceptability of foul discharge following the same principles. 

  

If you require any further information, please let me know. 

  

Kind Regards, 

Chloé 
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Chloé Grimsley 
Principal Civil Engineer 
T. 0161 236 2394   
chloe.grimsley@curtins.com 
  
Merchant Exchange 
17-19 Whitworth Street West 
Manchester M1 5WG 

CIVILS & STRUCTURES • TRANSPORT PLANNING • ENVIRONMENTAL • INFRASTRUCTURE • GEOTECHNICAL • CONSERVATION & HERITAGE • PRINCIPAL DESIGNER

Birmingham • Bristol • Cambridge • Cardiff • Douglas • Dublin • Edinburgh • Glasgow • Kendal • Leeds • Liverpool • London • Manchester • Nottingham

  

 Connect with us on LinkedIn www.curtins.com

  

  

 

The information contained in this e-mail is intended only 

for the individual to whom it is addressed. It may contain 

legally privileged or confidential information or otherwise 

be exempt from disclosure. If you have received this Message 

in error or there are any problems, please notify the sender 

immediately and delete the message from your computer. You 

must not use, disclose, copy or alter this message for any 

unauthorised purpose. Neither United Utilities Group PLC nor 

any of its subsidiaries will be liable for any direct, special, 

indirect or consequential damages as a result of any virus being 

passed on, or arising from the alteration of the contents of 

this message by a third party. 

 

United Utilities Group PLC, Haweswater House, Lingley Mere 

Business Park, Lingley Green Avenue, Great Sankey, 

Warrington, WA5 3LP 

Registered in England and Wales. Registered No 6559020 

 

www.unitedutilities.com 

//www.unitedutilities.com/subsidiaries 

To help 
protect your 
privacy, 
Micro so ft 
Office 
prevented 
auto matic  
download of 

this pictu re  
from the  
In ternet. 
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Echo Street, Manchester 

Flood Risk Assessment and Detailed Drainage Strategy 

 

Flood Risk Assessment and Detailed Drainage Strategy 

 

 

 

 

 

 

 

Appendix G 
Preliminary Green/Blue Roof Design (Radmat) 
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Project Name: Client: Reference: BR-5111-02
Location: Completed By: N.Todd Date: 17/02/2023

Roof ID:
Catchment 
Area (m²)

Area of Blue 
Roof Storage 

(m²)

Area of other 
roofs draining 
onto Blue Roof 

(m²)

Max allowable 
depth of water 

(mm)
Hmax (mm)

Allowable 
discharge (l/s)

Achievable 
discharge (l/s)

Minimum 
number of 

outlets

Block A 533 385 148 100 99 1.49 3
Link A-B (level 11) 67 60 7 100 96 0.10 1
Link A-B (level 12) 110 98 12 100 98 0.15 1
Block B 558 398 160 100 100 1.60 3
Link B-C (Level 15) 67 60 7 100 96 0.10 1
Link B-C (Level 16) 110 98 12 100 98 0.15 1
Block C 548 377 171 100 99 1.83 3
Over Level 0 102 96 6 100 98 0.11 1
Over Level -01 139 133 6 100 100 0.13 1

TOTAL discharge 0.00 5.66

Echo Street
Manchester

Notes:

Areas of Blue Roof Storage taken from Data Capture Form completed by A.Rubinstein & D.Burrows.
Blue Roof Calculations based on FEH data with a 45% percentage increase for Climate Change.

Radmat Blue Roof outlet restrictors incorporate an integral overflow unless otherwise specified.  Radmat recommend that at least one 
additional 'tell-tale' overflow is installed to alert building users of maintenance issues.

Blue Roof Calculation Summary

Radmat Building Products Ltd, Holland House, Valley Way, Rockingham Road, Market Harborough, LE16 7PS
Tel 01858 410372, Fax: 01858 410572, e-mail: techenquiries@radmat.com, web: www.radmat.com, Reg No: 3159762



Radmat Building Products Ltd
Holland House

Valley Way, Rockingham Road
Market Harborough LE16 7PS

Tel 01858 410372
techenquiries@radmat.com

Client:  

Project:  Echo Street

Reference:  BR-5111-02 Designer:  N.Todd Date: 17/02/2023

Location:  Manchester

Roof Location: Block A

Roof Details:

BlueRoof 385 m² x 100 %
Additional Area 148 m² x 100 %
Effective Area 533 m²

Storage Details:

Length 385 m
Width 1 m
Depth 100 mm
Porosity 95 %
Slope none

Rainfall Details - FEH Method:

Return Period 100 years
Climate Change Factor 45 %

Summer Storm Profile
Duration Intensity Required

mm mm/h storage(m³)
5 min
10 min
15 min
30 min
45 min
60 min
2 hours
6 hours
24 hours

20.9 250.6 11.0
30.6 183.7 16.0
38.3 153.2 19.8
51.1 102.3 25.9
59.2 78.9 29.4
65.2 65.2 31.7
78.2 39.1 35.2
101.8 17.0 36.2
134.9 5.6 27.7

Outflow Details:

Attenuation Control Orifice Plate
Control Diameter 27 mm
Sump Depth None
Discharge rate 1.49 l/s
Outlet 3 No
Flow Per Outlet 0.5 l/s

Result:

Outcome Pass
Critical Storm Duration 4.47 hrs
Hmax 99 mm
Required Volume 36.4 m³
Time to half empty 3.4 hrs
Roof Loading 94.55 Kg/m²

Blue Roof calculation service is provided in good faith using the information supplied to us in the brief and the stated parameters in the calculation.
If any of these parameters are incorrect or have been superseded, Radmat should be contacted to provide updated calculations.
References should be made to any relevant codes of practice.
Final determination of the suitability of any system is the sole responsibility of the user.
Radmat obligations in respect of any sale of its products are governed by the respective sales contract.
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Radmat Building Products Ltd
Holland House

Valley Way, Rockingham Road
Market Harborough LE16 7PS

Tel 01858 410372
techenquiries@radmat.com

Client:  

Project:  Echo Street

Reference:  BR-5111-02 Designer:  N.Todd Date: 17/02/2023

Location:  Manchester

Roof Location: Link A-B (Level 11)

Roof Details:

BlueRoof 60 m² x 100 %
Additional Area 7 m² x 100 %
Effective Area 67 m²

Storage Details:

Length 60 m
Width 1 m
Depth 100 mm
Porosity 95 %
Slope none

Rainfall Details - FEH Method:

Return Period 100 years
Climate Change Factor 45 %

Summer Storm Profile
Duration Intensity Required

mm mm/h storage(m³)
5 min
10 min
15 min
30 min
45 min
60 min
2 hours
6 hours
24 hours

20.9 250.6 1.4
30.6 183.7 2.0
38.3 153.2 2.5
51.1 102.3 3.3
59.2 78.9 3.8
65.2 65.2 4.2
78.2 39.1 4.8
101.8 17.0 5.5
134.9 5.6 5.0

Outflow Details:

Attenuation Control Orifice Plate
Control Diameter 12 mm
Sump Depth None
Discharge rate 0.1 l/s
Outlet 1 No

Result:

Outcome Pass
Critical Storm Duration 6.22 hrs
Hmax 96 mm
Required Volume 5.5 m³
Time to half empty 7.9 hrs
Roof Loading 91.67 Kg/m²

Blue Roof calculation service is provided in good faith using the information supplied to us in the brief and the stated parameters in the calculation.
If any of these parameters are incorrect or have been superseded, Radmat should be contacted to provide updated calculations.
References should be made to any relevant codes of practice.
Final determination of the suitability of any system is the sole responsibility of the user.
Radmat obligations in respect of any sale of its products are governed by the respective sales contract.

Page: 2



Radmat Building Products Ltd
Holland House

Valley Way, Rockingham Road
Market Harborough LE16 7PS

Tel 01858 410372
techenquiries@radmat.com

Client:  

Project:  Echo Street

Reference:  BR-5111-02 Designer:  N.Todd Date: 17/02/2023

Location:  Manchester

Roof Location: Link A-B (Level 12)

Roof Details:

BlueRoof 98 m² x 100 %
Additional Area 12 m² x 100 %
Effective Area 110 m²

Storage Details:

Length 98 m
Width 1 m
Depth 100 mm
Porosity 95 %
Slope none

Rainfall Details - FEH Method:

Return Period 100 years
Climate Change Factor 45 %

Summer Storm Profile
Duration Intensity Required

mm mm/h storage(m³)
5 min
10 min
15 min
30 min
45 min
60 min
2 hours
6 hours
24 hours

20.9 250.6 2.3
30.6 183.7 3.3
38.3 153.2 4.2
51.1 102.3 5.5
59.2 78.9 6.3
65.2 65.2 6.9
78.2 39.1 8.0
101.8 17.0 9.1
134.9 5.6 8.5

Outflow Details:

Attenuation Control Orifice Plate
Control Diameter 15 mm
Sump Depth None
Discharge rate 0.15 l/s
Outlet 1 No

Result:

Outcome Pass
Critical Storm Duration 6.58 hrs
Hmax 98 mm
Required Volume 9.1 m³
Time to half empty 8.3 hrs
Roof Loading 92.86 Kg/m²

Blue Roof calculation service is provided in good faith using the information supplied to us in the brief and the stated parameters in the calculation.
If any of these parameters are incorrect or have been superseded, Radmat should be contacted to provide updated calculations.
References should be made to any relevant codes of practice.
Final determination of the suitability of any system is the sole responsibility of the user.
Radmat obligations in respect of any sale of its products are governed by the respective sales contract.

Page: 3



Radmat Building Products Ltd
Holland House

Valley Way, Rockingham Road
Market Harborough LE16 7PS

Tel 01858 410372
techenquiries@radmat.com

Client:  

Project:  Echo Street

Reference:  BR-5111-02 Designer:  N.Todd Date: 17/02/2023

Location:  Manchester

Roof Location: Block B

Roof Details:

BlueRoof 398 m² x 100 %
Additional Area 160 m² x 100 %
Effective Area 558 m²

Storage Details:

Length 398 m
Width 1 m
Depth 100 mm
Porosity 95 %
Slope none

Rainfall Details - FEH Method:

Return Period 100 years
Climate Change Factor 45 %

Summer Storm Profile
Duration Intensity Required

mm mm/h storage(m³)
5 min
10 min
15 min
30 min
45 min
60 min
2 hours
6 hours
24 hours

20.9 250.6 11.5
30.6 183.7 16.7
38.3 153.2 20.8
51.1 102.3 27.1
59.2 78.9 30.7
65.2 65.2 33.1
78.2 39.1 36.6
101.8 17.0 37.6
134.9 5.6 28.5

Outflow Details:

Attenuation Control Orifice Plate
Control Diameter 28 mm
Sump Depth None
Discharge rate 1.6 l/s
Outlet 3 No
Flow Per Outlet 0.53 l/s

Result:

Outcome Pass
Critical Storm Duration 4.3 hrs
Hmax 100 mm
Required Volume 37.8 m³
Time to half empty 3.3 hrs
Roof Loading 94.97 Kg/m²

Blue Roof calculation service is provided in good faith using the information supplied to us in the brief and the stated parameters in the calculation.
If any of these parameters are incorrect or have been superseded, Radmat should be contacted to provide updated calculations.
References should be made to any relevant codes of practice.
Final determination of the suitability of any system is the sole responsibility of the user.
Radmat obligations in respect of any sale of its products are governed by the respective sales contract.
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Radmat Building Products Ltd
Holland House

Valley Way, Rockingham Road
Market Harborough LE16 7PS

Tel 01858 410372
techenquiries@radmat.com

Client:  

Project:  Echo Street

Reference:  BR-5111-02 Designer:  N.Todd Date: 17/02/2023

Location:  Manchester

Roof Location: Link B-C (Level 15)

Roof Details:

BlueRoof 60 m² x 100 %
Additional Area 7 m² x 100 %
Effective Area 67 m²

Storage Details:

Length 60 m
Width 1 m
Depth 100 mm
Porosity 95 %
Slope none

Rainfall Details - FEH Method:

Return Period 100 years
Climate Change Factor 45 %

Summer Storm Profile
Duration Intensity Required

mm mm/h storage(m³)
5 min
10 min
15 min
30 min
45 min
60 min
2 hours
6 hours
24 hours

20.9 250.6 1.4
30.6 183.7 2.0
38.3 153.2 2.5
51.1 102.3 3.3
59.2 78.9 3.8
65.2 65.2 4.2
78.2 39.1 4.8
101.8 17.0 5.5
134.9 5.6 5.0

Outflow Details:

Attenuation Control Orifice Plate
Control Diameter 12 mm
Sump Depth None
Discharge rate 0.1 l/s
Outlet 1 No

Result:

Outcome Pass
Critical Storm Duration 6.22 hrs
Hmax 96 mm
Required Volume 5.5 m³
Time to half empty 7.9 hrs
Roof Loading 91.67 Kg/m²

Blue Roof calculation service is provided in good faith using the information supplied to us in the brief and the stated parameters in the calculation.
If any of these parameters are incorrect or have been superseded, Radmat should be contacted to provide updated calculations.
References should be made to any relevant codes of practice.
Final determination of the suitability of any system is the sole responsibility of the user.
Radmat obligations in respect of any sale of its products are governed by the respective sales contract.
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Radmat Building Products Ltd
Holland House

Valley Way, Rockingham Road
Market Harborough LE16 7PS

Tel 01858 410372
techenquiries@radmat.com

Client:  

Project:  Echo Street

Reference:  BR-5111-02 Designer:  N.Todd Date: 17/02/2023

Location:  Manchester

Roof Location: Link B-C (Level 16)

Roof Details:

BlueRoof 98 m² x 100 %
Additional Area 12 m² x 100 %
Effective Area 110 m²

Storage Details:

Length 98 m
Width 1 m
Depth 100 mm
Porosity 95 %
Slope none

Rainfall Details - FEH Method:

Return Period 100 years
Climate Change Factor 45 %

Summer Storm Profile
Duration Intensity Required

mm mm/h storage(m³)
5 min
10 min
15 min
30 min
45 min
60 min
2 hours
6 hours
24 hours

20.9 250.6 2.3
30.6 183.7 3.3
38.3 153.2 4.2
51.1 102.3 5.5
59.2 78.9 6.3
65.2 65.2 6.9
78.2 39.1 8.0
101.8 17.0 9.1
134.9 5.6 8.5

Outflow Details:

Attenuation Control Orifice Plate
Control Diameter 15 mm
Sump Depth None
Discharge rate 0.15 l/s
Outlet 1 No

Result:

Outcome Pass
Critical Storm Duration 6.58 hrs
Hmax 98 mm
Required Volume 9.1 m³
Time to half empty 8.3 hrs
Roof Loading 92.86 Kg/m²

Blue Roof calculation service is provided in good faith using the information supplied to us in the brief and the stated parameters in the calculation.
If any of these parameters are incorrect or have been superseded, Radmat should be contacted to provide updated calculations.
References should be made to any relevant codes of practice.
Final determination of the suitability of any system is the sole responsibility of the user.
Radmat obligations in respect of any sale of its products are governed by the respective sales contract.
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Radmat Building Products Ltd
Holland House

Valley Way, Rockingham Road
Market Harborough LE16 7PS

Tel 01858 410372
techenquiries@radmat.com

Client:  

Project:  Echo Street

Reference:  BR-5111-02 Designer:  N.Todd Date: 17/02/2023

Location:  Manchester

Roof Location: Block C

Roof Details:

BlueRoof 377 m² x 100 %
Additional Area 171 m² x 100 %
Effective Area 548 m²

Storage Details:

Length 377 m
Width 1 m
Depth 100 mm
Porosity 95 %
Slope none

Rainfall Details - FEH Method:

Return Period 100 years
Climate Change Factor 45 %

Summer Storm Profile
Duration Intensity Required

mm mm/h storage(m³)
5 min
10 min
15 min
30 min
45 min
60 min
2 hours
6 hours
24 hours

20.9 250.6 11.3
30.6 183.7 16.4
38.3 153.2 20.3
51.1 102.3 26.3
59.2 78.9 29.7
65.2 65.2 31.9
78.2 39.1 34.7
101.8 17.0 35.1
134.9 5.6 24.9

Outflow Details:

Attenuation Control Orifice Plate
Control Diameter 30 mm
Sump Depth None
Discharge rate 1.83 l/s
Outlet 3 No
Flow Per Outlet 0.61 l/s

Result:

Outcome Pass
Critical Storm Duration 4 hrs
Hmax 99 mm
Required Volume 35.5 m³
Time to half empty 2.7 hrs
Roof Loading 94.16 Kg/m²

Blue Roof calculation service is provided in good faith using the information supplied to us in the brief and the stated parameters in the calculation.
If any of these parameters are incorrect or have been superseded, Radmat should be contacted to provide updated calculations.
References should be made to any relevant codes of practice.
Final determination of the suitability of any system is the sole responsibility of the user.
Radmat obligations in respect of any sale of its products are governed by the respective sales contract.
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Radmat Building Products Ltd
Holland House

Valley Way, Rockingham Road
Market Harborough LE16 7PS

Tel 01858 410372
techenquiries@radmat.com

Client:  

Project:  Echo Street

Reference:  BR-5111-02 Designer:  N.Todd Date: 17/02/2023

Location:  Manchester

Roof Location: Over Level 0

Roof Details:

BlueRoof 96 m² x 100 %
Additional Area 6 m² x 100 %
Effective Area 102 m²

Storage Details:

Length 96 m
Width 1 m
Depth 100 mm
Porosity 95 %
Slope none

Rainfall Details - FEH Method:

Return Period 100 years
Climate Change Factor 45 %

Summer Storm Profile
Duration Intensity Required

mm mm/h storage(m³)
5 min
10 min
15 min
30 min
45 min
60 min
2 hours
6 hours
24 hours

20.9 250.6 2.1
30.6 183.7 3.1
38.3 153.2 3.9
51.1 102.3 5.1
59.2 78.9 5.9
65.2 65.2 6.4
78.2 39.1 7.5
101.8 17.0 8.8
134.9 5.6 8.5

Outflow Details:

Attenuation Control Orifice Plate
Control Diameter 13 mm
Sump Depth None
Discharge rate 0.11 l/s
Outlet 1 No

Result:

Outcome Pass
Critical Storm Duration 8.53 hrs
Hmax 98 mm
Required Volume 8.9 m³
Time to half empty 10.9 hrs
Roof Loading 92.71 Kg/m²

Blue Roof calculation service is provided in good faith using the information supplied to us in the brief and the stated parameters in the calculation.
If any of these parameters are incorrect or have been superseded, Radmat should be contacted to provide updated calculations.
References should be made to any relevant codes of practice.
Final determination of the suitability of any system is the sole responsibility of the user.
Radmat obligations in respect of any sale of its products are governed by the respective sales contract.
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Radmat Building Products Ltd
Holland House

Valley Way, Rockingham Road
Market Harborough LE16 7PS

Tel 01858 410372
techenquiries@radmat.com

Client:  

Project:  Echo Street

Reference:  BR-5111-02 Designer:  N.Todd Date: 17/02/2023

Location:  Manchester

Roof Location: Over Level -01

Roof Details:

BlueRoof 133 m² x 100 %
Additional Area 6 m² x 100 %
Effective Area 139 m²

Storage Details:

Length 133 m
Width 1 m
Depth 100 mm
Porosity 95 %
Slope none

Rainfall Details - FEH Method:

Return Period 100 years
Climate Change Factor 45 %

Summer Storm Profile
Duration Intensity Required

mm mm/h storage(m³)
5 min
10 min
15 min
30 min
45 min
60 min
2 hours
6 hours
24 hours

20.9 250.6 2.9
30.6 183.7 4.2
38.3 153.2 5.3
51.1 102.3 7.0
59.2 78.9 8.1
65.2 65.2 8.8
78.2 39.1 10.3
101.8 17.0 12.3
134.9 5.6 12.3

Outflow Details:

Attenuation Control Orifice Plate
Control Diameter 14 mm
Sump Depth None
Discharge rate 0.13 l/s
Outlet 1 No

Result:

Outcome Fail
Critical Storm Duration 10.35 hrs
Hmax 100 mm
Required Volume 12.7 m³
Time to half empty 13.1 hrs
Roof Loading 95.49 Kg/m²

Blue Roof calculation service is provided in good faith using the information supplied to us in the brief and the stated parameters in the calculation.
If any of these parameters are incorrect or have been superseded, Radmat should be contacted to provide updated calculations.
References should be made to any relevant codes of practice.
Final determination of the suitability of any system is the sole responsibility of the user.
Radmat obligations in respect of any sale of its products are governed by the respective sales contract.
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Echo Street, Manchester 

Flood Risk Assessment and Detailed Drainage Strategy 

 

Flood Risk Assessment and Detailed Drainage Strategy 

 

 

 

 

 

 

 

Appendix H 
Proposed Drainage Strategy Layout 
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ECHO STREET, MANCHESTER

PROPOSED DRAINAGE STRATEGY
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1. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH ALL RELEVANT
ARCHITECTS AND ENGINEERS DRAWINGS AND SPECIFICATIONS.

2. DESIGN BASED ON TOPOGRAPHICAL SURVEY AND CCTV SURVEY
INFORMATION AVAILABLE AT THE TIME OF DESIGN.

3. ALL EXISTING SEWERS, CONNECTIONS, PIPE SIZES AND INVERT LEVELS
TO BE CONFIRMED BY CONTRACTOR PRIOR TO COMMENCEMENT OF
WORKS TO ENSURE CONNECTIVITY. ANY VARIANCE FROM THE
INFORMATION SHOWN SHOULD BE REPORTED TO THE ENGINEER FOR
REVIEW.

4. DO NOT SCALE THIS DRAWING. ANY AMBIGUITIES, OMISSIONS AND
ERRORS  ON DRAWINGS SHALL BE BROUGHT TO THE ENGINEERS
ATTENTION  IMMEDIATELY. ALL DIMENSIONS MUST BE
CHECKED / VERIFIED ON SITE.

5. ALL DIMENSIONS ARE IN METRES AND LEVELS IN METRES ABOVE
ORDNANCE DATUM UNLESS OTHERWISE NOTED.

6. WHERE EXISTING DRAINAGE IS BEING USED, ALLOWANCES SHOULD BE
MADE TO REMEDIATE THIS DRAINAGE IN LINE WITH AVAILABLE CCTV
SURVEY INFORMATION. IF NO SURVEY IS AVAILABLE, IT IS ADVISED TO
OBTAIN ONE PRIOR TO COMMENCEMENT OF WORKS.

7. ALL EXISTING SERVICES TO BE LOCATED PRIOR TO COMMENCEMENT
OF ANY DRAINAGE WORKS, AND WHERE NECESSARY PROTECTION OR
DIVERSIONS TO BE UNDERTAKEN TO AVOID CONFLICT WITH THE
PROPOSED WORK.

8. ALL RAINWATER AND FOUL POP UPS LOCATIONS AND SIZES TO BE
CONFIRMED BY THE ARCHITECT AND M&E ENGINEER.

9. COVER LEVELS, GULLY POSITIONS, AND BUILDINGS LOCATION ARE
APPROXIMATE AND SHALL BE CONFIRMED BY ARCHITECT/ LANDSCAPE
ARCHITECT.

10. ALL PIPE DIAMETERS GIVEN ARE NOMINAL INTERNAL PIPE DIAMETERS.
THESE ARE TO BE CONFIRMED ONCE A DETAILED CAPACITY CHECK
HAS BEEN UNDERTAKEN AT A LATER DESIGN STAGE.

11. OUTFALL CONNECTION(S) SUBJECT TO AGREEMENT WITH THE
APPROVING AUTHORITY.

DRAINAGE BASED ON:

ARCHITECT'S PLANS
· ECHO-SRA-ZZ-00-DR-A-02100 REV P04 GENERAL ARRANGEMENT GROUND

FLOOR PLAN
· ECHO-SRA-ZZ-B1-DR-A-02099 REV P03 GENERAL ARRANGEMENT

BASEMENT PLAN
· ECHO-SRA-ZZ-XX-DR-A-00801 REV P01 EXISTING SITE PLAN WITH

PLANNING APPLICATION BOUNDARY
· ECHO-SRA-ZZ-XX-DR-A-00803 REV P01 EXISTING SITE PLAN WITH

PROPOSED BUILDING FOOTPRINT

LANDSCAPE ARCHITECT'S PLANS
· ECHO-SRA-ZZ-00-DR-A-02100 REV P04 GENERAL ARRANGEMENT GROUND

FLOOR PLAN

STRUCTURAL ENGINEER'S PLANS
· 1196-ACE-ZZ-00-DR-S-1000 REV P02 LEVEL 00 SUPERSTRUCTURE -

GENERAL ARRANGEMENT
· 1196-ACE-ZZ-B1-DR-S-0999 REV P02 LEVEL B1 SUPERSTRUCTURE -

GENERAL ARRANGEMENT
· 1196-ACE-ZZ-FN-DR-S-9001 REV P02 FOUNDATION GENERAL

ARRANGEMENT

TOPO SURVEY
· 53904-1 TOPO SURVEY BY MALCOLM HUGHES DATED SEP 2022.

M&E DESIGN
· THERE IS NO CURRENT M&E DESIGN, THEREFORE REFERENCE HAS BEEN

MADE TO THE PREVIOUS 2020 SCHEME M&E DESIGN.

BLUE ROOF DESIGN
· ECHO-SRA-ZZ-XX-DR-A-SK035 PROPOSED ROOF TYPES.

GENERAL
· REFERENCE HAS BEEN MADE TO THE PREVIOUS 2020 SCHEME BELOW

GROUND DRAINAGE DESIGN.
· IT IS CURRENTLY UNCONFIRMED IF ANY OF THE PREVIOUS SCHEME

DRAINAGE HAS BEEN INSTALLED THEREFORE, WHERE INSTALLED AND
SUITABLE, PROPOSALS MAY BENEFIT FROM UTILISING DRAINAGE.
EXISTING DRAINAGE SHOULD BE CONFIRMED.

THE CURRENT STRATEGY IS BASED ON A SIMILAR STRATEGY TO THE
PREVIOUS 2020 SCHEME AS IT IS NOT CONFIRMED OF THE EXTENT (IF ANY) OF
DRAINAGE PREVIOUSLY INSTALLED.

DRAINAGE INSTALLED TO DATE SHOULD BE CONFIRMED.
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Appendix J 
Proposed Surface Water Drainage Calculations 



CurƟns ConsulƟng Ltd File: 064987-CUR-Drainage Design  23.03.23.pfd
Network: Storm Network
Andy Losty
23/03/2023

Page 1

Flow+ v10.2 Copyright © 1988-2023 Causeway Technologies Ltd

Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
FSR Region

M5-60 (mm)
RaƟo-R

CV
Time of Entry (mins)

FSR
100
0
England and Wales
18.000
0.357
0.750
5.00

Maximum Time of ConcentraƟon (mins)
Maximum Rainfall (mm/hr)

Minimum Velocity (m/s)
ConnecƟon Type

Minimum Backdrop Height (m)
Preferred Cover Depth (m)

Include Intermediate Ground
Enforce best pracƟce design rules

30.00
50.0
1.00
Level Soĸts
0.200
1.200
✓
✓

Nodes

Name Area
(ha)

T of E
(mins)

Add
InŇow

(l/s)

Cover
Level
(m)

Diameter
(mm)

Width
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

S6
S5A
S5
RE9A
S9
JUN4A
LD1
S4
LD2
S3
S8
S7
S2
S1
BEND1A
OF

0.012
0.011

0.026

0.007

5.00

5.00
5.00

5.00

5.00

5.00

0.8
0.8
0.8

1.9
0.5
0.5
0.5

41.300
41.300
39.900
41.000
41.000
38.710
38.400
38.380
38.240
38.240
37.470
37.470
37.470
37.470
37.470
41.300

600
600
600
150

1200

350
600
350
600
600
600
600
600

1500

350

350

384701.408
384704.644
384710.146
384696.239
384685.629
384686.346
384678.683
384678.406
384646.221
384661.843
384675.999
384656.189
384660.230
384646.688
384637.483
384631.683

397726.109
397717.014
397701.554
397701.459
397697.683
397692.897
397691.190
397690.009
397678.172
397683.985
397706.923
397699.873
397688.518
397683.709
397709.630
397720.358

0.630
1.980
1.049
0.450
2.450
1.125
0.700
1.217
0.700
1.958
0.930
1.140
1.261
1.405
1.924
5.984

Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

1.000 S6 S5A 9.654 0.600 40.670 40.573 0.097 100.0 150 5.16 50.0

1.000 1.005 17.8 0.8 0.480 0.577 0.000 0.8 22 0.510

1.001 S5A S5 16.410 0.600 39.320 38.851 0.469 35.0 150 5.32 50.0

1.001 1.707 30.2 1.6 1.830 0.899 0.000 1.6 24 0.913

1.002 S5 JUN4A 25.326 0.600 38.851 37.585 1.266 20.0 150 5.51 50.0

1.002 2.262 40.0 2.4 0.899 0.975 0.000 2.4 25 1.249

2.000 RE9A S9 11.262 0.600 40.550 40.437 0.113 100.0 150 5.19 50.0

2.000 1.005 17.8 1.6 0.300 0.413 0.012 0.0 31 0.628

2.001 S9 JUN4A 4.839 0.600 38.550 37.585 0.965 5.0 150 5.20 50.0

2.001 4.530 80.1 3.1 2.300 0.975 0.023 0.0 20 2.202

1.003 JUN4A S4 8.449 0.600 37.585 37.163 0.422 20.0 150 5.57 50.0

1.003 2.262 40.0 5.5 0.975 1.067 0.023 2.4 38 1.600

3.000 LD1 S4 1.213 0.600 37.700 37.163 0.537 2.3 150 5.00 50.0

3.000 6.757 119.4 3.5 0.550 1.067 0.026 0.0 18 3.040

1.004 S4 S3 17.624 0.600 37.163 36.282 0.881 20.0 150 5.70 50.0

1.004 2.262 40.0 9.0 1.067 1.808 0.049 2.4 48 1.833
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Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

4.000 LD2 S3 16.668 0.600 37.540 37.282 0.258 64.6 150 5.22 50.0

4.000 1.253 22.1 0.9 0.550 0.808 0.007 0.0 21 0.627

1.005 S3 S2 4.811 0.600 36.282 36.234 0.048 100.0 150 5.78 50.0

1.005 1.005 17.8 10.0 1.808 1.086 0.056 2.4 81 1.034

5.000 S8 S7 21.027 0.600 36.540 36.330 0.210 100.0 150 5.35 50.0

5.000 1.005 17.8 1.9 0.780 0.990 0.000 1.9 33 0.656

5.001 S7 S2 12.053 0.600 36.330 36.209 0.121 100.0 150 5.55 50.0

5.001 1.005 17.8 2.4 0.990 1.111 0.000 2.4 37 0.702

1.006 S2 S1 14.371 0.600 36.209 36.065 0.144 100.0 150 6.02 50.0

1.006 1.005 17.8 12.9 1.111 1.255 0.056 5.3 95 1.093

1.007 S1 BEND1A 27.507 0.600 36.065 35.546 0.519 53.0 150 6.35 50.0

1.007 1.385 24.5 13.4 1.255 1.774 0.056 5.8 79 1.417

1.008 BEND1A OF 12.195 0.600 35.546 35.316 0.230 53.0 150 6.50 50.0

1.008 1.385 24.5 13.4 1.774 5.834 0.056 5.8 79 1.417

Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Width
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

1.000 9.654 100.0 150 1 STANDARD 41.300 40.670 0.480 41.300 40.573 0.577

1.000 S6 600 Manhole 1 STANDARD S5A 600 Manhole 1 STANDARD

1.001 16.410 35.0 150 1 STANDARD 41.300 39.320 1.830 39.900 38.851 0.899

1.001 S5A 600 Manhole 1 STANDARD S5 600 Manhole 1 STANDARD

1.002 25.326 20.0 150 1 STANDARD 39.900 38.851 0.899 38.710 37.585 0.975

1.002 S5 600 Manhole 1 STANDARD JUN4A JuncƟon

2.000 11.262 100.0 150 1 STANDARD 41.000 40.550 0.300 41.000 40.437 0.413

2.000 RE9A 150 Manhole 1 STANDARD S9 1200 Manhole 1 STANDARD

2.001 4.839 5.0 150 1 STANDARD 41.000 38.550 2.300 38.710 37.585 0.975

2.001 S9 1200 Manhole 1 STANDARD JUN4A JuncƟon

1.003 8.449 20.0 150 1 STANDARD 38.710 37.585 0.975 38.380 37.163 1.067

1.003 JUN4A JuncƟon S4 600 Manhole 1 STANDARD

3.000 1.213 2.3 150 1 STANDARD 38.400 37.700 0.550 38.380 37.163 1.067

3.000 LD1 350 350 Manhole 1 STANDARD S4 600 Manhole 1 STANDARD

1.004 17.624 20.0 150 1 STANDARD 38.380 37.163 1.067 38.240 36.282 1.808

1.004 S4 600 Manhole 1 STANDARD S3 600 Manhole 1 STANDARD

4.000 16.668 64.6 150 1 STANDARD 38.240 37.540 0.550 38.240 37.282 0.808

4.000 LD2 350 350 Manhole 1 STANDARD S3 600 Manhole 1 STANDARD

1.005 4.811 100.0 150 1 STANDARD 38.240 36.282 1.808 37.470 36.234 1.086

1.005 S3 600 Manhole 1 STANDARD S2 600 Manhole 1 STANDARD

5.000 21.027 100.0 150 1 STANDARD 37.470 36.540 0.780 37.470 36.330 0.990

5.000 S8 600 Manhole 1 STANDARD S7 600 Manhole 1 STANDARD

5.001 12.053 100.0 150 1 STANDARD 37.470 36.330 0.990 37.470 36.209 1.111

5.001 S7 600 Manhole 1 STANDARD S2 600 Manhole 1 STANDARD

1.006 14.371 100.0 150 1 STANDARD 37.470 36.209 1.111 37.470 36.065 1.255

1.006 S2 600 Manhole 1 STANDARD S1 600 Manhole 1 STANDARD
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Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Width
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

1.007 27.507 53.0 150 1 STANDARD 37.470 36.065 1.255 37.470 35.546 1.774

1.007 S1 600 Manhole 1 STANDARD BEND1A JuncƟon

1.008 12.195 53.0 150 1 STANDARD 37.470 35.546 1.774 41.300 35.316 5.834

1.008 BEND1A JuncƟon OF 1500 Manhole 1 STANDARD

Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

Width
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

S6

S5A

S5

RE9A

S9

JUN4A

LD1

S4

LD2

S3

384701.408

384704.644

384710.146

384696.239

384685.629

384686.346

384678.683

384678.406

384646.221

384661.843

397726.109

397717.014

397701.554

397701.459

397697.683

397692.897

397691.190

397690.009

397678.172

397683.985

41.300

41.300

39.900

41.000

41.000

38.710

38.400

38.380

38.240

38.240

0.630

1.980

1.049

0.450

2.450

1.125

0.700

1.217

0.700

1.958

600

600

600

150

1200

350

600

350

600

350

350

0

1

0

1

0

0

1

0

1

2

0

0

1

2

0

0

1

2

0

0
1

0
1

0

0
1

0
1
2

0

0
1
2

0

0
1
2

0

1.000
1.000

1.001
1.001

1.002

2.000
2.000

2.001
2.001
1.002

1.003

3.000
3.000
1.003

1.004

4.000
4.000
1.004

1.005

40.670
40.573

39.320
38.851

38.851

40.550
40.437

38.550
37.585
37.585

37.585

37.700
37.163
37.163

37.163

37.540
37.282
36.282

36.282

150
150

150
150

150

150
150

150
150
150

150

150
150
150

150

150
150
150

150
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Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

Width
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

S8

S7

S2

S1

BEND1A

OF

384675.999

384656.189

384660.230

384646.688

384637.483

384631.683

397706.923

397699.873

397688.518

397683.709

397709.630

397720.358

37.470

37.470

37.470

37.470

37.470

41.300

0.930

1.140

1.261

1.405

1.924

5.984

600

600

600

600

1500

0

1

0

1

2

0

1

0

1

0

1

0
1

0
1
2

0
1

0
1

0
1

5.000
5.000

5.001
5.001
1.005

1.006
1.006

1.007
1.007

1.008
1.008

36.540
36.330

36.330
36.209
36.234

36.209
36.065

36.065
35.546

35.546
35.316

150
150

150
150
150

150
150

150
150

150
150

SimulaƟon Seƫngs

Rainfall Methodology
FSR Region

M5-60 (mm)
RaƟo-R

Summer CV
Winter CV

FSR
England and Wales
18.000
0.357
0.750
0.840

Analysis Speed
Skip Steady State

Drain Down Time (mins)
AddiƟonal Storage (m³/ha)

Check Discharge Rate(s)
Check Discharge Volume

Normal
x
240
20.0
x
x

Storm DuraƟons
15 30 60 120 180 240 360 480 600 720 960 1440

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

1
30

100

0
0

45

0
0
0

0
0
0

Node S9 Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

Invert Level (m)
Design Depth (m)
Design Flow (l/s)

✓
✓
38.550
2.500
4.0

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0077-4000-2500-4000
0.100
1200



CurƟns ConsulƟng Ltd File: 064987-CUR-Drainage Design  23.03.23.pfd
Network: Storm Network
Andy Losty
23/03/2023

Page 5

Flow+ v10.2 Copyright © 1988-2023 Causeway Technologies Ltd

Node S9 Carpark Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

Safety Factor
Porosity

0.00000
0.00000
2.0
0.30

Invert Level (m)
Time to half empty (mins)

Width (m)
Length (m)

40.750

12.500
17.500

Slope (1:X)
Depth (m)

Inf Depth (m)

1000.0
0.150
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Results for 1 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.76%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer S6 7 40.692 0.022 0.8 0.0062 0.0000 OK

15 minute summer S6 1.000 S5A 0.8 0.505 0.045 0.0153

30 minute winter S5A 7 39.344 0.024 1.6 0.0067 0.0000 OK

30 minute winter S5A 1.001 S5 1.6 0.869 0.053 0.0303

180 minute summer S5 12 38.876 0.025 2.4 0.0071 0.0000 OK

180 minute summer S5 1.002 JUN4A 2.4 1.236 0.060 0.0555

15 minute winter RE9A 10 40.580 0.030 1.5 0.0164 0.0000 OK

15 minute winter RE9A 2.000 S9 1.5 0.600 0.082 0.0273

15 minute winter S9 12 38.688 0.138 2.8 0.1689 0.0000 OK

15 minute winter S9 Hydro-Brake® JUN4A 2.4

15 minute winter JUN4A 12 37.620 0.035 4.8 0.0000 0.0000 OK

15 minute winter JUN4A 1.003 S4 4.8 1.344 0.121 0.0320

15 minute winter LD1 10 37.717 0.017 3.2 0.0144 0.0000 OK

15 minute winter LD1 3.000 S4 3.2 1.227 0.027 0.0033

15 minute winter S4 10 37.208 0.045 7.9 0.0128 0.0000 OK

15 minute winter S4 1.004 S3 7.8 1.301 0.196 0.1266

15 minute winter LD2 10 37.560 0.020 0.9 0.0065 0.0000 OK

15 minute winter LD2 4.000 S3 0.8 0.601 0.038 0.0235

15 minute winter S3 11 36.365 0.083 8.7 0.0234 0.0000 OK

15 minute winter S3 1.005 S2 8.7 0.937 0.490 0.0447

15 minute summer S8 1 36.574 0.034 1.9 0.0096 0.0000 OK

15 minute summer S8 5.000 S7 1.9 0.693 0.108 0.0673

30 minute winter S7 2 36.368 0.038 2.4 0.0107 0.0000 OK

30 minute winter S7 5.001 S2 2.4 0.643 0.136 0.0852

15 minute winter S2 11 36.303 0.094 11.6 0.0267 0.0000 OK

15 minute winter S2 1.006 S1 11.6 1.133 0.654 0.1472

15 minute winter S1 11 36.140 0.075 12.1 0.0213 0.0000 OK

15 minute winter S1 1.007 BEND1A 12.1 1.350 0.494 0.2463

15 minute winter BEND1A 12 35.623 0.077 12.1 0.0000 0.0000 OK

15 minute winter BEND1A 1.008 OF 12.1 1.357 0.493 0.1084 91.0

15 minute winter OF 12 35.390 0.074 12.1 0.0000 0.0000 OK



CurƟns ConsulƟng Ltd File: 064987-CUR-Drainage Design  23.03.23.pfd
Network: Storm Network
Andy Losty
23/03/2023

Page 7

Flow+ v10.2 Copyright © 1988-2023 Causeway Technologies Ltd

Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.76%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer S6 7 40.692 0.022 0.8 0.0062 0.0000 OK

15 minute summer S6 1.000 S5A 0.8 0.505 0.045 0.0153

60 minute winter S5A 7 39.344 0.024 1.6 0.0067 0.0000 OK

60 minute winter S5A 1.001 S5 1.6 0.869 0.053 0.0303

30 minute winter S5 3 38.876 0.025 2.4 0.0071 0.0000 OK

30 minute winter S5 1.002 JUN4A 2.4 1.296 0.060 0.0672

15 minute winter RE9A 10 40.597 0.047 3.6 0.0260 0.0000 OK

15 minute winter RE9A 2.000 S9 3.5 0.769 0.199 0.0519

15 minute winter S9 14 39.653 1.103 6.8 1.3469 0.0000 SURCHARGED

15 minute winter S9 Hydro-Brake® JUN4A 2.8

15 minute winter JUN4A 23 37.622 0.037 5.2 0.0000 0.0000 OK

15 minute winter JUN4A 1.003 S4 5.2 1.538 0.129 0.0404

15 minute winter LD1 10 37.726 0.026 7.7 0.0225 0.0000 OK

15 minute winter LD1 3.000 S4 7.7 1.899 0.064 0.0051

15 minute winter S4 10 37.221 0.058 12.7 0.0165 0.0000 OK

15 minute winter S4 1.004 S3 12.7 1.325 0.318 0.1875

15 minute winter LD2 10 37.571 0.031 2.1 0.0101 0.0000 OK

15 minute winter LD2 4.000 S3 2.1 0.778 0.093 0.0440

15 minute winter S3 10 36.401 0.119 14.8 0.0336 0.0000 OK

15 minute winter S3 1.005 S2 14.6 1.041 0.823 0.0674

15 minute summer S8 1 36.574 0.034 1.9 0.0096 0.0000 OK

15 minute summer S8 5.000 S7 1.9 0.693 0.108 0.0672

60 minute winter S7 2 36.368 0.038 2.4 0.0107 0.0000 OK

60 minute winter S7 5.001 S2 2.4 0.643 0.136 0.0982

15 minute winter S2 11 36.338 0.129 17.5 0.0366 0.0000 OK

15 minute winter S2 1.006 S1 17.4 1.221 0.981 0.2026

15 minute winter S1 11 36.162 0.097 17.9 0.0274 0.0000 OK

15 minute winter S1 1.007 BEND1A 18.0 1.469 0.735 0.3370

15 minute winter BEND1A 11 35.646 0.100 18.0 0.0000 0.0000 OK

15 minute winter BEND1A 1.008 OF 18.0 1.480 0.735 0.1481 95.5

15 minute winter OF 11 35.411 0.095 18.0 0.0000 0.0000 OK
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Results for 100 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.76%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer S6 7 40.692 0.022 0.8 0.0062 0.0000 OK

15 minute summer S6 1.000 S5A 0.8 0.505 0.045 0.0153

15 minute summer S5A 8 39.344 0.024 1.6 0.0067 0.0000 OK

15 minute summer S5A 1.001 S5 1.6 0.869 0.053 0.0303

1440 minute summer S5 60 38.876 0.025 2.4 0.0071 0.0000 OK

1440 minute summer S5 1.002 JUN4A 2.4 1.236 0.060 0.0548

30 minute winter RE9A 23 40.767 0.217 5.3 0.1198 0.0000 FLOOD RISK

30 minute winter RE9A 2.000 S9 5.3 0.856 0.299 0.1983

30 minute winter S9 24 40.766 2.216 10.2 3.1478 0.0000 FLOOD RISK

30 minute winter S9 Hydro-Brake® JUN4A 3.8

15 minute winter JUN4A 20 37.625 0.040 6.2 0.0000 0.0000 OK

15 minute winter JUN4A 1.003 S4 6.2 1.603 0.155 0.0519

15 minute winter LD1 10 37.739 0.039 14.5 0.0338 0.0000 OK

15 minute winter LD1 3.000 S4 14.5 2.368 0.121 0.0075

15 minute winter S4 10 37.238 0.075 19.9 0.0211 0.0000 OK

15 minute winter S4 1.004 S3 19.8 1.336 0.495 0.2322

15 minute winter LD2 10 37.583 0.043 3.9 0.0140 0.0000 OK

15 minute winter LD2 4.000 S3 3.8 0.927 0.173 0.0689

15 minute winter S3 12 36.621 0.339 23.6 0.0958 0.0000 SURCHARGED

15 minute winter S3 1.005 S2 22.3 1.268 1.257 0.0847

15 minute summer S8 1 36.574 0.034 1.9 0.0096 0.0000 OK

15 minute summer S8 5.000 S7 1.9 0.693 0.108 0.2153

15 minute winter S7 12 36.513 0.183 3.1 0.0518 0.0000 SURCHARGED

15 minute winter S7 5.001 S2 4.9 0.627 0.278 0.2122

15 minute winter S2 12 36.509 0.300 24.2 0.0849 0.0000 SURCHARGED

15 minute winter S2 1.006 S1 24.2 1.383 1.361 0.2408

15 minute winter S1 12 36.192 0.127 24.7 0.0359 0.0000 OK

15 minute winter S1 1.007 BEND1A 24.5 1.523 0.999 0.4468

15 minute winter BEND1A 13 35.682 0.136 24.5 0.0000 0.0000 OK

15 minute winter BEND1A 1.008 OF 24.5 1.528 1.002 0.2057 102.2

15 minute winter OF 13 35.454 0.138 24.5 0.0000 0.0000 OK
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Our Locations 

  

Birmingham 

2 The Wharf 

Bridge Street 

Birmingham   

B1 2JS 

T. 0121 643 4694 

birmingham@curtins.com 

 

 

Kendal 

28 Lowther Street 

Kendal 

Cumbria   

LA9 4DH 

T. 01539 724 823 

kendal@curtins.com 

Bristol 

Quayside  

40-58 Hotwell Road   

Bristol 

BS8 4UQ 

T. 0117 302 7560  

bristol@curtins.com 

 

 

Leeds 

Rose Wharf 

Ground Floor 

Leeds   

L29 8EE 

T. 0113 274 8509 

leeds@curtins.com 

 

Cardiff 

3 Cwrt-y-Parc 

Earlswood Road 

Cardiff 

CF14 5GH 

T. 029 2068 0900 

cardiff@curtins.com 

 

 

Douglas 

Varley House 

29-31 Duke Street 

Liverpool 

Curtin House 

Columbus Quay 

Riverside Drive 

Liverpool   

L3 4DB 

T. 0151 726 2000 

liverpool@curtins.com 

 

 

London 

40 Compton Street 

Douglas   

Isle of Man   

IM1 2AZ 

T. 01624  624 585 

douglas@curtins.com 

 

 

Dublin 

39 Fitzwilliam Square 

London  

EC1V 0BD 

T. 020 7324 2240 

london@curtins.com  

 

 

Manchester 

Merchant Exchange 

17-19 Whitworth Street West 

Dublin 2 

Ireland 

T. 00353 1 507 9447 

dublin@curtins.com  

 

 

Edinburgh 

1a Belford Road 

Edinburgh 

Manchester  

M1 5WG 

T. 0161 236 2394 

manchester@curtins.com 

 

 

Nottingham 

56 The Ropewalk 

Nottingham   

EH4 3BL 

T. 0131 225 2175 

edinburgh@curtins.com 

 

 

NG1 5DW 

T. 0115 941 5551 

nottingham@curtins.com  

Glasgow 

Queens House 

29 St Vincent Place 

Glasgow 

G1 2DT  

T. 0141 319 8777 

glasgow@curtins.com 

 

Registered in England and Wales number: 2054159  
Registered office: Curtin House, Columbus Quay, Riverside Drive, Liverpool L3 4DB 
 


