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1.0 INTRODUCTION 

1.1 Shape Engineering have been commissioned by BMC Rochdale Limited to provide 

a Flood Risk Assessment (FRA) and Drainage Strategy (DS) in respect of a Planning 

Application for a residential development comprising a single apartment block 

providing 75 units and associated car parking at Royle Road, Rochdale. An 

approximate postcode for the site is OL11 3ET. 

1.2 In accordance with national planning policy, the site-specific Flood Risk Assessment 

will review all sources of flood risk to both the proposed development and to the 

adjacent areas as a result of the development proposals 

1.3 The flood risk assessment and drainage strategy will aim to mitigate any potential 

flood risk as a result of the development. 

  



 

2.0 SITE DESCRIPTION 

Existing Development 

2.1 The site is located at Royle Road, Rochdale.  An approximate postcode for the site 

is OL11 3ET and NGR SD887117. The location of the existing site is indicated in 

Appendix A. 

Area 1.55 hectares or 15,530m2 

Existing Surfacing 
The existing site is currently under construction in support of the 

adjacent development to the south.   

General Topography 

A utilities survey has been completed by JLP Surveying in June 

2018.  

At the west, the site boundary is identified as being 122.5m 

AOD. The eastern boundary of the site is identified as being 

circa 133.5m AOD. 

At the time of the survey, areas of greenspace were identified 

at the outer boundaries of the site and wooded areas and 

undergrowth were identified at the centre.  

Generally, the site falls from the southern extent which is also 

133.5m AOD to the north where levels drop to circa 122.5m 

AOD.  

Current Use 
At present, the southern extent of the site is operating to 

support construction of the adjacent development. 

Previous Use 

A large extent of the site has previously been associated with 

a Minky Works. This comprised a large industrial unit 

with associated highways. The rest of the site remained 

as greenspace.  



 

When the works was no longer in use, it was demolished 

leaving the site a mixture of greenfield and brownfield.  

Watercourses 

Approximately 250m north-west of the site is Sudden Brook 

which flows into the River Roch north-west of the site. 

Approximately 220m to the south of the site is Rochdale Canal. 

The canal appears to be culverted south-east of the site, 

transporting the canal beneath the A627 (highway).    

Boundaries 

 

North Greenspace and Edinburgh Way (highway) beyond. 

East Greenspace and a railway line beyond.  

South 
Existing residential development and new residential 

development construction.   

West 
Fuel station and supermarket with associated car parking and 

highways.  

Access 

Vehicular Silk Street and Royle Road at the eastern boundary of the site. 

Pedestrian Silk Street and Royle Road at the eastern boundary of the site. 

 

2.2 The total site area is 1.55 hectares or 15,530m2 and comprises a mixture of open 

greenspace at the northern extent. The southern extent is currently under 

construction to support an adjacent development to the south of the site.  

 The site can be seen from an aerial photograph in Figure 1 below. 

 

  



 

 

 

Proposed Development 

2.3 The development proposals are to provide a residential development providing 75 

accommodation units in the form of a single apartment block with associated 

highways and car parking with a mixture of hard and soft landscaping. An extract 

of the development masterplan is provided below in Figure 2. The full masterplan is 

included in Appendix B.  

 

 

2.4 Vehicular access is proposed via the existing adjacent Royle Road and Silk Road, 

both providing an entrance at the western boundary of the site.   

Figure 2 - Development Masterplan 

Figure 1 - Site Plan (Source: Google Earth Pro, 2025) 



 

2.5 Pedestrian footpaths are located throughout the site.  

  



 

3.0 POLICY & GUIDANCE 

National Planning Policy Framework  

3.1 The National Planning Policy Framework (NPPF) was published in England in March 

2012 and the latest re-issue on 12th December 2024. 

3.2 The NPPF is to ensure that flood risk is taken into account at all stages of the planning 

process to avoid inappropriate development in areas at risk of flooding and to direct 

development away from areas of highest risk. 

3.3 This document has been prepared in accordance with the recommendations and 

the policies contained within the NPPF 2024. 

Planning Policy Guidance 

3.4 The Planning Policy Guidance for flood risk and coastal change advises how to take 

account of and address the risks associated with flooding and coastal change in 

the planning process. 

3.5 Proposed developments are required to increase the promotion of Natural Flood 

Management (NFM) techniques in new developments with specific emphasis on de-

culverting and re-naturalisation of watercourses.   

3.6 More emphasis on SuDS providing the ‘4 pillars’ of SuDS which are: water quantity, 

water quality, biodiversity and amenity is also required. 

Flood and Water Management Act 2010 

3.7 The Flood and Water Management Act 2010 received Royal Assent on 8th April 2010. 

This Act provides duties on the Environment Agency, Local Authorities, Developers 

and other bodies to manage flood risks.  

LLFA Technical Requirements 

3.8 The LLFA for the area is Rochdale Metropolitan Borough Council. An approach has 

been made to the LLFA for pre-development enquiry advice. Once advise is 

received, this should be incorporated into the flood risk consideration and proposed 

drainage strategy for the development.  



 

4.0 EXISTING SITE CHARACTERISTICS 

Greenfield runoff rate 

4.1 The site currently is a mixture of greenfield and brownfield. However, at present the 

site is not positively drained. Therefore, the greenfield runoff rate will be used to 

inform the surface water discharge rate of the site.  

4.2 The site has an area of 1.55ha. Using this area, an assessment of the existing 

greenfield runoff rates, has been undertaken using the UK SuDs website. Calculations 

are summarised in the table below.  

Return Period (Yr.) Existing Runoff Rate (l/s) 

1 Year 0.40 

30 Year  0.80 

100 year  0.90 

QBar 0.45 

 

4.3 The greenfield runoff rate (QBar) for the 1.55ha development site has therefore been 

calculated as 0.45l/s. The greenfield runoff calculations are provided in Appendix C.  

4.4 From the HR Wallingford research (SR580; HR Wallingford, 2002); “It is believed that 

the default value equivalent to Qbar or Qmed of 3 l/s/ha is adequate for general 

use for the purpose of estimating drainage runoff control” 

4.5 Furthermore, as recommended in current guidance and SUDS Standards (UK SUDS)  

the 2l/s/ha should be considered a cut-off rate to avoid the lower flow rates resulting 

from the use of FSR soil types 1 and 2 in the greenfield equations. 

4.6 Based on a 1.55ha site area, a 3l/s/ha greenfield rate would equate to 4.65l/s. 

4.7 A rate of 4.5l/s has been proposed for the site to meet the requirements of a 

standard flow control unit. 



 

Existing Public Sewers 

4.8 Records from United Utilities show that there is a 300mm Combined water Sewer 

which flows west across the northern extent of the site. The sewer then upsizes to 

600mm before flowing southwest at the western boundary of the site.  

4.9 There is also a combined sewer that flows north in Royle Road to the west of the site. 

This sewer joins the 600mm sewer at the west of the site.  

4.10 A surface water sewer and foul water sewer flow in Royle Road to the west of the 

site.  

4.11 At the southern extent of the site, there is a 225mm surface water sewer and a foul 

water sewer that both flows south towards the new adjacent residential 

development. Both sewers appear to be serving dwellings as part of the adjacent 

development.  

4.12 There is also a series of surface wand foul water sewers at the eastern extent of the 

site which also appear to be serving the residential development to the south of the 

site. 

4.13 See Appendix D for United Utilities records. 

Watercourses, Land Drainage and other Waterbodies 

4.14 Approximately 250m north-west of the site is Sudden Brook which flows north into the 

River Roch north-west of the site. 

4.15 Circa 220m to the south of the site is Rochdale Canal. There appears to be a culvert 

south-east of the site which transports the canal beneath the A627 (highway).    

Existing Flood Defences and Other Structures 

4.16 There is no flood defences recorded within close proximity of the development.  

Historical Land Use 

4.17 The site was formerly greenfield. 



 

Geology  

4.18 A ground investigation was carried out by Remedy Geotechnics in 2022. Given the 

topography of the site, a reinforced soil slope is proposed as part of the 

development plans. Remedy Geotechnics were consulted for the detailed design 

of the slopes. 

4.19 The investigation found that within boreholes at the vicinity of the slope, made 

ground was encountered to depths of between 112.93 m BGL (metres below ground 

level) to 133.83m BGL. Glacio fluvial deposits were encountered between 118.31m 

BGL and 129.33m BGL. These layers were found to be underlain by a layer of 

Weathered Pennine Lower Coal Measures Formation.  

4.20 During the investigation, groundwater levels were measured over a 13 day period. 

The results show that the groundwater levels varied from 0.5m BGL to 8.1m BGL. 

4.21 A summary of the site investigation can be found in Appendix E. 

  



 

5.0 FLOOD RISK SOURCE 

5.1 Shape Engineering has considered all forms of flooding in accordance with National 

Planning Policy. Information has been obtained from the Government Website 

relating to flood risk and is summarised below. 

5.2 The Environment Agency (EA) were approached by Shape with regards to available 

Product 4 data for the site. The full details of the flood risk assessment data provided 

by the EA in their response is included in Appendix F. 

5.3 The EA have no past flooding data for this location.  

Fluvial Flood Risk 

EA Flood Map for Planning 

5.4 Fluvial flooding (River Flooding) is defined as flooding resulting from a river 

overflowing its banks onto adjacent land. This can be caused by heavy rainfall, 

blocked channels, high tide levels, urbanisation or a combination of these.  

 

 

 

 

 

 

 

5.5 Examination of flood maps from the EA shows that the majority of the site is located 

within an area classified as Flood Zone 1. A small extent near the northern and 

western boundaries of the site are classified as Flood Zone 2. 

5.6 The EA define Flood zone 2 as an area at risk of flooding for an undefended flood 

event with between a 0.1% and 0.5% probability of occurring in any year for flooding 

Figure 3 - Environment Agency’s Flood Map for Planning (Source: EA Product 4 2025) 



 

from the sea or between a 0.1% and 1% probability of occurring in any year for fluvial 

(river) flooding. 

EA Modelled Data 

Modelled fluvial extents 

5.7 The EA have modelled fluvial flood risk at the site for a range of Annual Exceedance 

Probability (AEP) events, with and without climate change (CC). The modelled 

outputs are provided in Appendix F. 

5.8 Modelled scenarios have been completed for both – defended and defences 

removed storm events. 

5.9 For defended and undefended fluvial modelled events; 

5.9.1 The site remains flood free for all events up to and including the 1 in 

100 year (1% AEP) plus 70% climate change event 

5.9.2 The site remains flood free for all events up to and including the 1 in 

1000 year (0.1% AEP) event  

2013 Rochdale and Littleborough model 

5.10 The 2013 Rochdale and Littleborough model produced by the EA, contains 

modelled nodes which lie within close proximity to the site. The modelled nodes are 

shown in Figure 4 below. 

 

Figure 4 - Environment Agency’s Rochdale and Littleborough Model Nodes (Source: EA 

Product 4 2025) 

 



 

5.11 The site lies in between nodes 5 and 6. Node 5 is located approximately 250m west 

of the site and node 6 is located approximately 450m east of the site. 

5.12 A summary of the flood level (mAOD) and flow rate (m3/s) for a range of 

undefended scenarios are shown in Table 1 below. 

5.13 A summary of the flood level (mAOD) and flow rate (m3/s) for a range of defended 

scenarios are shown in Table 2 below. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Node 5 Node 6 

Level Flow Level Flow 

5% AEP 114.35 3.70 124.59 3.69 

3.3% AEP 114.39 4.16 124.68 4.15 

1.33% AEP 114.55 6.02 125.02 6.00 

1% AEP 114.59 6.53 125.11 6.50 

0.5% AEP 114.66 7.52 125.28 7.48 

0.1% AEP 114.80 9.92 125.68 9.86 

1% AEP + 20% CC 114.66 7.50 125.28 7.47 

1% AEP + 35% CC 114.67 7.68 125.31 7.64 

1% AEP + 70% CC 114.72 8.55 125.45 8.50 

Table 1 - Environment Agency’s Snipe Clough Model Undefended Events (Source: 

EA Product 4 2025) 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

Assessment of Modelled Data 

5.14 As shown in Figure 4 and Appendix F, a small extent at the northern and western 

boundaries of the site are located in Flood Zone 2. 

5.15 As shown in Table 1, the highest flood level reached during undefended modelled 

scenarios is during the 1 in 100 year (1%) AEP plus 70% climate change event where 

levels reach 125.45m AOD at node 6.  

5.16 As shown in Table 2, the highest flood level reached during defended modelled 

scenarios is during the 1 in 1000 year (0.1%) AEP event where levels reach 125.68m 

AOD at node 6.  

 Node 5 Node 6 

Level Flow Level Flow 

5% AEP 114.35 3.70 124.59 3.69 

3.3% AEP 114.39 4.16 124.68 4.15 

1.33% AEP 114.55 6.02 125.02 6.00 

1% AEP 114.59 6.53 125.11 6.50 

0.5% AEP 114.66 7.52 125.28 7.48 

0.1% AEP 114.80 9.93 125.68 9.87 

1% AEP + 20% CC 114.66 7.50 125.28 7.47 

1% AEP + 35% CC 114.67 7.68 125.31 7.65 

1% AEP + 70% CC 114.72 8.52 125.45 8.48 

Table 2 - Environment Agency’s Snipe Clough Model Defended Events (Source: 

EA Product 4 2025) 



 

Northern Extent Flood Zone 2 

5.17 The topographical survey, included in Appendix G, shows that levels at the Flood 

Zone 2 extent at the northern boundary of the site are circa 122.5m AOD. The levels 

at this area rise after dense vegetation to circa 128m AOD.  

5.18 The proposed development area at the site within the northern Flood Zone 2 extent 

is to remain as greenspace and highways.  

5.19 Any potential flooding arising at this Flood Zone 2 extent, up to and including the 1% 

AEP plus 70% climate change event, would be remain in the open space before 

being directed away from the site following the natural topography. 

Western Extent Flood Zone 2 

5.20 The topographical survey, included in Appendix G, shows that levels at the Flood 

Zone 2 extent at the western boundary of the site are circa 121m AOD. There is then 

dense vegetation before levels then increase from circa 125.5m AOD to 128.5m 

AOD.  

5.21 The proposed development area at the site adjacent to the northern Flood Zone 2 

extent is to remain as greenspace and highways.  

5.22 Any potential flooding arising at the western Flood Zone 2 extent, up to and including 

the 1% AEP plus 70% climate change event, would be located in open space before 

being directed away from the site following the natural topography. 

Summary 

5.23 The node 6 levels have been used to provide the worst-case modelled flood level 

scenarios for both the undefended and defended events. The site is downstream of 

node 6 and therefore the use of node 6 levels is conservative.  

5.24 Given the topography of the site and the development proposals for the areas 

located in Flood Zone 2, water would remain in open space before being directed 

away from the site. Therefore, no flood mitigation measures are deemed necessary 

for this area of the site.  



 

Pluvial Flood Risk 

5.25 Pluvial flooding is defined as flooding resulting from rainfall-generated overland flow 

before runoff enters any watercourse or sewer. 

5.26 The site is not at risk of surface water flooding during the 1 in 30 year (3.3%) AEP event. 

5.27 At the northwestern extent of the site, the site is considered to be at risk of flooding 

from surface water during the 1 in 100 year (1% AEP) event, as shown in Figure 5.  

 

 

5.28 A large extent of the northern extent of the site is considered to be at risk of surface 

water flooding during the 1 in 1000 year (0.1%) AEP flood event, see Figure 6 below. 

5.29 This area predominantly lies in the extent of the existing access road, which is to be 

improved as part of the development. All of the ‘at risk’ area is outside of any 

proposed habitable development area. 

 

Figure 5 - Environment Agency’s flooding from surface water 1 in 100 AEP (Source: EA online maps 2025) 

Figure 6 - Environment Agency’s flooding from surface water 1 in 1000 AEP (Source: EA online maps 2025) 



 

Environment Agency Reservoir or Canal Failure Flood Map 

5.30 The Environment Agency website shows that the development site is not at risk of 

flooding from reservoirs or canal failures. 

Groundwater Flood Risk 

5.31 The Environment Agency define ground as: ‘water that is usually held in rocks and 

soil underground. Groundwater flooding happens when this water rises and flows 

above the surface.’ 

5.32 During the site investigation, groundwater was encountered across multiple 

boreholes. During the investigation groundwater levels were measured over a 13 

day period. The results show that the groundwater levels varied from 0.5m BGL to 

8.1m BGL. However, it should be noted that boreholes were only excavated within 

the vicinity of the proposed slope. 

5.33 MagicMaps online indicates that the site is located within a medium-high 

groundwater vulnerability area.  

5.34 MagicMaps also indicates that the site is not located within a groundwater source 

protection zone. 

5.35 When natural groundwater levels are close to the surface, an increased risk of 

flooding can occur during intense rainfall. 

5.36 The Rochdale Metropolitan Borough Council Flood Risk Management Strategy 

(2014-2024) indicates that the site is at risk of groundwater flooding.  

Sewer Flood Risk 

5.37 Sewer records indicate that there is a is a 300mm Combined water Sewer which 

flows west across the northern extent of the site. There is also a 375mm combined 

sewer that flows north in Royle Road to the west of the site.  

5.38 At the southern and eastern extents of the site, there is a series of surface water and 

foul water sewers which appear to be serving the new residential development to 

the south of the site. 



 

5.39 It is not known whether there are any existing flood issues with these existing sewers. 

5.40 The Rochdale Metropolitan Borough Council Flood Risk Management Strategy 

(2014-2024) and Preliminary Flood Risk Assessment (2011), along with its 2017 

addendum, contain no record of historical flooding at the site.  

5.41 Given that areas of the site are greenspace, there is a possibility that unrecorded 

land drainage and/or culverts are present within the development boundary.  

Summary of Flood Risk 

  

Source Definition  Likelihood  

Fluvial River Flood  Low 

Pluvial  Surface Water Flooding Medium 

Coastal - Sea Tidal Surge  Not Applicable 

Coastal - Estuarine Tidal Surge Not Applicable 

SWS, FWS, CS, CSO Sewer Flooding  Low 

Groundwater Emergence from ground  Low 



 

6.0 SURFACE WATER DRAINAGE STRATEGY 

Methods of Surface Water Management 

6.1 As set out in Part H of the Building Regulations, there are four methods that have 

been reviewed for the management and discharge of surface water for the site 

which are detailed below; these may be applied individually or collectively to form 

a complete strategy. They should be applied in the order of priority as listed: 

• Discharge via infiltration 

• Discharge via watercourse; 

• Discharge via surface water system; 

• Discharge via combined water system; 

Proposed Site Drainage 

Discharge by Infiltration 

6.2 The information provided by the ground investigations at the site, as identified in 

Section 4, suggests that the cohesive underlying geology is not suitable for infiltration 

drainage techniques. 

6.3 Testing in accordance with BRE365 will be required to determine if this is a viable 

option. 

Discharge by watercourse 

6.4 The nearest open watercourses within the vicinity of the site are circa 200m from the 

site and therefore it is not considered feasible to discharge surface water from the 

site to a nearby watercourse.  

6.5 However, a culverted watercourse is indicated on the UU asset maps to the western 

boundary of the site. Records indicate this sewer is at a favourable depth for a 

gravity connection from the development site at circa 3.0m deep.  

6.6 Therefore, discharge to the culverted watercourse will be considered as the 

preferred option for the development.  

6.7 Flow will be restricted at the site using 2No. flow control chambers. 



 

Discharge by Surface Water System 

6.8 United Utilities Asset maps have been obtained, see Appendix D.  

6.9 The UU asset plans and JLP survey show that there is a is a surface water sewer west 

of the site in Royle Road.  

Discharge by Combined Water System 

6.10 A 375mm combined sewer is located to the western boundary of the development 

site. 

6.11 Additional information and confirmation regarding the condition of the sewers will 

be required regarding the surface water sewers in Royle Road prior to submitting a 

pre-development enquiry to United Utilities.  

Climate Change 

6.12 The updated EA allowances have now been directly linked to River Basin 

Catchments. The climate change allowance has been reviewed using the 

Environment Agency’s website to locate the River Basin Catchment for the site’s 

location.  

6.13 The site is in the Irwell Management Catchment. The below Figure 7, an extract from 

the Environment Agency’s website, indicates the climate change considerations for 

this catchment.  



 

 

 

 

 

 

 

 

 

 

 

 

 

6.14 As recommended by the EA, both the central and upper end allowances have 

been considered for the purpose of surface water drainage strategy and 

assessment of exceedance flow pathways.  

6.15 Therefore, the climate change allowance for the site has been identified at 45%. This 

is due to the development having a lifetime between 2061 and 2125. Additionally, 

the 1% annual exceedance rainfall event is utilised as the 3.3% rainfall is not a 

requirement. 

  

Figure 7 - Environment Agency’s climate change considerations (Source: EA website 2025) 



 

7.0 SUDS ASSESSMENT 

7.1 As SUDS assessment for the proposed development site has been completed. SUDS 

techniques for the development site have been considered in the table below: 

 

7.2 The SUDS assessment suggests that several options are available for SUDS techniques 

on the site. Although the steep site topography is likely to limit the ability of above 

ground SUDS features to achieve their intended goals. 

SuDS Technique 

Suitable for 

This 

Development? 

Reasoning 

Green Roof  
Impractical due to minimal roof area available 

and residential nature of development. 

Rainwater 

Harvesting 
 

Impractical due to the minimal roof area 

available. 

Basins or Ponds ✓ 

Suitable in principle as a form of attenuation 

storage without infiltration. However, due to steep 

topography of the site, these are likely impractical 

within the constraints. 

Filter Strips  

Ground investigation shows cohesive nature of 

underlying ground is not suitable for infiltration 

techniques and ground water was encounter at 

shallow depths. 

Swales  
Generally not suitable due to the steep site 

topography. 

Infiltration 

Techniques 
 

Ground investigation shows cohesive nature of 

underlying ground is not suitable for infiltration 

techniques and ground water was encounter at 

shallow depths. 

Permeable 

Surfaces 
✓ 

Ground investigation shows infiltration techniques 

are not feasible and ground water was encounter 

at shallow depths.  

However, lined permeable surfaces with positive 

discharges to the sewer could be utilised, in 

shared parking areas, to improve water quality, if 

needed, as a form of source control. 

Tank / Oversized 

Pipe Systems 
✓ Suitable. 



 

7.3 A review of the proposed site levels and topography, along with site constraints of 

the outfall locations and levels would further limit the usage of SUDS to buried 

features only, such as oversized pipes and tanks. 

7.4 Permeable surfacing to shared parking areas to be maintained by a management 

company should be considered in the drainage design. 

7.5 It is not considered practical to employ permeable surface to private properties due 

to the maintenance requirements. 

  



 

8.0 SURFACE WATER DRAINAGE STRATEGY 

8.1 A proposed Drainage Strategy drawing has been provided in Appendix H. The 

drainage strategy is subject to detailed design and coordination with other design 

elements of the proposed development. 

8.2 As noted above in the hierarchy review, discharge of surface water runoff via 

surface and combined water sewers at the site are the preferred methods for the 

purpose of this report.  

8.3 The proposed impermeable area for the site is estimated to be 0.229ha (subject to 

detailed design) which consists of an apartment block, private access, footpaths 

and highways. All these areas will generate surface runoff.  

8.4 Due to the nature of the proposed development, urban creep is to be considered 

to allow for future urban expansion within the development. An increase in paved 

surface area of 10% is to be incorporated into the detailed surface water 

calculations. 

8.5 The impermeable area of the site is 0.461ha when accounting for urban creep. 

8.6 The surface water drainage strategy for the development will be to collect and 

convey the surface water runoff and mitigate flood risk to the site, surrounding areas 

and downstream, by restricting the discharge rate into the sewer system and 

providing suitable attenuation within the development boundary. 

8.7 The surface water sewer network will be designed to ensure all flows from up to and 

including the 1 in 100 years plus 45% will be attenuated below ground, controlled 

surface ponding will be acceptable up to the 1 in 100-year event plus 45% climate 

change and no flooding off site will occur due to the development. 

8.8 Due to the surface water flow being restricted, attenuation will be required for the 

site. The attenuation volume for the development site has been calculated based 

on an impermeable area of 0.461ha and will cater for up to the 1 in 100-year storm 

+ 45% climate change. 



 

8.9 A storage estimate for the development site has concluded that between 120m3 

and 206m3 of storage will be required for the 30-year storm event, as Figure 8 below. 

  

 

8.10 A storage estimate for the development site has concluded that between 297m3 

and 460m3 of storage will be required for the 100-years plus 45% climate change 

storm event, as Figure 9 below. 

 

Figure 9 - Quick Storage Estimate for 100yr+45% Storm event (Flow 2025) 

8.11 Attenuation will be provided in the form of 3No. attenuation tanks to be located at 

the western extent of the development to accommodate the development site 

prior to entering the existing surface water sewer network.  

8.12 Attenuation tanks have been sized to accommodate the 1 in 100 year plus 45% CC 

event. 

Figure 8 - Quick Storage Estimate for 30yr Storm event (Flow 2025) 

 



 

8.13 Additional storage will be provided in the form of oversized pipes. A series of 750mm 

surface water pipes will be used prior to surface water entering the attenuation 

storage tanks. 

8.14 The discharge rates have been set to 2.5l/s and 4.5l/s for the 2no. flow control 

chambers.   

8.15 Given attenuation is also to be provided in the form of oversized pipes with a 750mm 

diameter, a rate of 4.5l/s will ensure there are minimal blockages at the site. 

8.16 The attenuation tanks have been sized up for the development requiring 3 tanks with 

volumes of 48m3, 168m3 and 219.6m3 and additional storage provided within 

oversized pipes before entering the attenuation tanks. Final attenuation size is to be 

determined at detailed design stage. 

8.17 Surface water flood exceedance routes have been considered, and a flood 

exceedance plan has been provided in Appendix I. This will be refined following 

completion of the proposed finished levels strategy for the development.  

  



 

9.0 FOUL WATER DRAINAGE STRATEGY 

Foul Water Capacity and Point of Connection 

9.1 Foul water from the apartment block will be collected via a traditional piped 

network.  

9.2 There is a foul water sewer flowing in Royle Road. 

9.3 The foul water drainage from the apartment block is proposed to connect via a 

traditional piped network to the existing foul water sewer at the west of the site in 

Royle Road via gravity. 

9.4 The exact outfall location is to be confirmed during detailed design once drainage 

surveys can confirm the existing sewer locations outfalls to the public sewer are 

agreed with the sewerage undertaker.  

9.5 The proposed foul network is outlined within the proposed drainage strategy in 

Appendix H. 

9.6 The proposed foul flows have been calculated using 4000 litres per dwelling per day 

as per the DCG, and therefore the proposed foul peak flow is 3.47l/s.  

  



 

10.0 SUMMARY & RECOMMENDATIONS 

10.1 Shape Engineering have been commissioned by BMC Rochdale Limited to provide 

a Flood Risk Assessment in respect of a planning application for 75 new 

accommodation units in the form of a single apartment block with associated 

landscaping, access road, highways and parking.  

10.2 The existing site currently has a total area of 1.55ha. 

10.3 The majority of the site is in an area with less than 0.1% risk of fluvial flooding (Flood 

Zone 1). Based on NPPF 2021 the development proposal is wholly suitable in terms of 

flood risk as it is a more vulnerable development. 

10.4 The private drainage network will be designed for up to 1 in 100 year plus an 

allowance of 45% climate change storm events and consideration will be given to 

the use of sustainable urban drainage (SuDS) techniques. 

10.5 Ground investigation information confirms that infiltration-based drainage 

techniques are not suitable for the site given the cohesive nature of the underlying 

ground.    

10.6 There are no watercourses within the vicinity of the site therefore it is not considered 

feasible to discharge surface water runoff from the site via a waterbody. 

10.7 The proposed surface water discharge rate for the development is restricted to 4.5l/s. 

The discharge rate will need to be accepted and confirmed by the LLFA. The 

discharge from the site will be controlled by 2no. flow control units. 

10.8 Attenuation storage will be provided in the form of 3no. attenuation tanks to 

accommodate the development. 

10.9 Additional storage will be provided in the form of 750mm oversized pipes to 

accommodate surface water prior to entering attenuation tank storage.  

10.10 SuDs features are to be used on site with being implemented in the strategy to 

reduce surface water runoff rates. Further discussions and investigations are required 

to confirm the suitability of SuDs features for detailed design. 



 

10.11 Foul water flows are to be collected via a traditional piped network and connect 

into the existing foul water sewer in Royle Road. The proposed peak flow is 3.61l/s, as 

per the 4000 litres per dwelling per day method.  

10.12 Surface water and foul water proposals are subject to approval and agreement with 

the EA, LLFA and Sewerage Undertaker (United Utilities).  

10.13 The flood risk and drainage strategy proposals will not increase flood risk to the site 

and surrounding areas. 

 

 

 

 

 

 

 

 

  



 

11.0 APPENDIX A – SITE LOCATION PLAN 
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Statement on CDM Regulations (2015) and Residual Risks 

 
CDM Regulations (2015) 
 
The Client, Principal Designer and Principal Contractor for this project are subject to certain 
duties under the CDM (2015) Regulations. It is the duty of the Principal Designer to ensure 
that the client is aware of these duties prior to commencing the design. Remedy 
Geotechnics Ltd. is responsible for an elemental part of the design check only and is not 
undertaking the role of Principal Designer. This design has been undertaken on the 
premise that this duty has been carried out by others and no separate approach is required, 
in respect to this element of design, by Remedy Geotechnics Ltd. 
 
Residual Risks 
In accordance with the CDM (2015) Regulations, any specific design residual risks and 
construction sequences relevant to the reinforced soil slopes are given below. Whilst we 
have assessed the design risks for our works, we have only listed the risks we consider 
significant to the design of the reinforced soil slopes and which we consider are not likely 
to be obvious to a competent contractor or other designer. It is the responsibility of the 
Client and Principal Designer to ensure a competent Principal Contractor is appointed for 
these works. 
 
The residual risks and construction sequences below should be added to any relevant 
construction drawing or method statements and copied to relevant designers and 
contractors on site. 

Hazard Potential effects Mitigation 
Falling from height 
 

Injury to workforce Temporary edge protection system 
which has been suitably designed and 
maintained must be provided by the 
reinforced slope contractor or the 
Principal Contractor during and 
following construction of the slope until 
permanent edge protection is in place. 

Bearing failure of 
formation material 
 

Excessive settlement / failure 
of the reinforced soil slopes 

Imposed bearing pressures are 
provided within the report and 
compared with anticipated bearing 
resistances based on the limited 
information available within the ground 
investigation documents. The bearing 
resistance of the formation levels must 
be verified by testing. 

Temporary 
excavation 
 

Failure of temporary 
excavations leading to delay to 
site works, possible damage to 
plant or structures, injury to site 
workers. 

Temporary works stability must be 
carried out by a suitably qualified 
geotechnical engineer. Earthworks 
shall be benched at a safe angle and 
shall be closely monitored on site and 
the heights of the excavations altered 
depending on the local site conditions. 
Unsupported excavations should be 
avoided during periods of wet weather 

Unforeseen ground 
conditions 

Adverse to the design Ground conditions encountered during 
the excavation to the required 
formation levels should be checked 
against the assumed design profile 
and any variations from that assumed 
in the design must be reported 
immediately to the designer. 
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Hazard Potential effects Mitigation 
Loading of 
reinforced soil 
slopes in excess of 
the design loads 

Excessive movement or failure 
of the reinforced soil slopes 

Access to the reinforced soil slopes 
must be restricted to prevent any 
loadings in excess of the design 
loading during construction, i.e. 
loading from piling rigs, cranes, etc. 
must be avoided as this will invalidate 
this design. Structures to the rear of 
the reinforced soil slopes cannot 
transfer any load to the reinforced soil 
slopes, including any traffic barriers. 

Houses situated 
over the active 
wedge behind the 
reinforced soil 
walls with shallow 
foundations 

Movement of the houses 
situated close to the back of 
the walls, leading to 
unacceptable differential 
settlement or total movement 
of houses. 

Piled foundations are recommended 
where houses are proposed to be 
founded within the active wedge 
behind the retaining walls. This 
reduces the likelihood of movement. 

Storage of heavy 
plant and 
machinery, 
including 
stockpiling behind 
the reinforced soil 
slopes. 

Movement of the slopes and 
instability of the reinforced soil 
block. 

Plant, equipment and stockpiles 
imposing a load exceeding 10kPa shall 
not be stored on the reinforced soil 
block, and shall remain a minimum of 
10m from the back of the slope. 

Poor quality 
reinforced soil infill 

Failure or excessive 
deformation of reinforced soil 
slopes 

The fill must comply to the project 
specification (Class 6i fill) with a 
minimum angle of friction of 37 
degrees. The fill shall be placed and 
compacted in accordance with the 
SHW. Large shear box testing shall be 
carried out on samples of the fill prior 
to incorporation into the works (see 
project specification). 

Poor quality 
reinforced soil 
backfill 

Excessive deformation of the 
fill 

The specification of the general fill 
within the proposed platform and to 
the rear of the reinforced soil slopes 
(outside the zone of the soil 
reinforcement) is also being carried 
out by others, who are understood to 
be appointed directly by Countryside 
Partnerships. The fill must be 
compatible with the fill requirements of 
the reinforced soil. 

Incorrect 
sequencing / 
extent of temporary 
excavations 

Temporary excavations that do 
not extend to an adequate 
distance beyond the geogrid 
reinforcements or are formed 
at and unstable angle leading 
to less engineered fill to the 
rear of the reinforced soil 
structures, therefore increasing 
the risk of overall failure. 

The minimum extent of fill as shown in 
this geotechnical design report must 
be realised on site. 

Incorrect 
sequencing 

Excessive settlement or slope 
failure if the sequencing and 
timescales detailed in this 
report are not realised. 

The construction sequence stipulated 
within this design report must be 
realised. 

Failure to establish 
suitable face 
vegetation 

Unsightly looking slope face The services of a qualified landscape 
architect should be sought to 
determine the correct planting of the 
slope without impacting on the 
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Hazard Potential effects Mitigation 
performance of the reinforced soil 
slope. 

Deformation of the 
face of the slope 

Settlement of the crest of the 
slope. Unsightly looking slope 
face. 

The selection of a wrap around 
reinforced soil slope has been 
specified by others. Due to the soft 
nature of the facing and the 
specification to use site won fill 
deformation of the face is highly likely. 

Inclement weather 
results in fill being 
unsuitable for use  

Excessive deformation / 
settlement or failure of 
reinforced soil slopes. Delay to 
site works 

Where the moisture content of the fill 
is above or below 2% of the optimum 
moisture content it shall not be used 
and an alternative granular source 
shall be sought (SHW Class 6I fill). 
Verification testing as required by the 
fill specification and this design report 
shall be carried out to verify that the fill 
has been supplied and placed in 
accordance with this design report. 

Erosion of the 1:2 
slope of the 
reinforced soil and 
1:3 slope 
(unreinforced) 

Unsightly looking slope face. 
Progressive failure of the slope 

Suitable erosion protection to be 
provided around the face of the slope. 
Vegetation to be established on the 
slopes to provide suitable permanent 
surface erosion protection. 

Slope built near to 
(but not over) over 
existing North West 
Water easement. 

Damage or movement to the 
asset 

Exact location of the pipe must be 
verified by the Principal Designer and 
must be adequately protected during 
the works. 
The effect of the slope surcharge on 
the sewer must be analysed by the 
Principal Designer and adequate 
protection measures put into place. 

Settlement of the 
ground beneath 
the slope / fill 

Differential settlement of the 
bund and the upper surface of 
the fill 

The ground beneath the slope and fill 
is being improved by a contractor 
employed directly by Countryside 
Properties. The ground improvement 
design is being carried out by the 
contractor and is outside the scope of 
Remedy Geotechnics design. 
Immediate and consolidation 
settlement must be analysed by the 
ground improvement designer. 

High porewater 
pressure build-up 
beneath the slope 
/ fill due to rapid 
construction of the 
slope 

Failure of the slope / 
embankment 

Low strength parameters have been 
adopted for the insitu soils beneath 
the embankment, however, the ground 
improvement designer must consider 
drainage and the length of drainage 
pathways in the design of the ground 
improvement to ensure porewater 
pressures are rapidly dissipated during 
build up of the fill above. This is also 
related to consolidation settlement 
(see above). 

Change in end use 
of the platform at 
the toe of the 
upper slope 

Reinforced soil design 
incompatible with the 
requirements of the future 
development. 
Damage to the geogrids within 
the reinforced soil slope 
causing failure. 

The area of fill downslope from the 
proposed 1:1 reinforced soil slope and 
behind the proposed 1:2 reinforced 
soil slope is up to 6m above existing 
ground levels and is currently intended 
to form a level platform to 
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Hazard Potential effects Mitigation 
Loading imposed behind the 
lower 1:2 reinforced soil slope 
in excess of those designed for, 
leading to excessive settlement 
and / or failure. 
Geogrid locations incompatible 
with future foundations and 
services. 

accommodate a stock pile of site won 
material. 
It is understood that there are 
preliminary future plans to remove the 
stockpile of material from the platform 
and replace it with a further 
development, however, details of the 
proposed development have not been 
provided at this stage. The reinforced 
soil slopes covered by GDR therefore 
do not take into account any 
requirements of the future 
development (which at this stage are 
unknown). A separate design will be 
required by the future developer to 
take into account the requirements of 
the future development. It should be 
noted that any structures to the rear of 
the reinforced soil slopes should be 
piled and an assessment of the 
damage imposed by any such piling on 
the geogrids must be made by the 
future developer. This is beyond the 
current RGL scope. 

Houses situated on 
fill / made ground 
to the rear of the 
walls 

Settlement of houses leading 
to cracking 

Design of the house foundations are 
outside the scope of this report. The 
house foundations should be designed 
by a suitably qualified geotechnical 
engineer and should consider the 
effects of building on engineered fill / 
existing made ground / glacial 
deposits. All fill should be adequately 
placed and compacted and verified on 
site by the Principal Contractor. 

Poor drainage Failure of the reinforced soil 
slope or any temporary works 
associated with the 
construction of the slope. 

It is essential that crest drainage be 
provided to prevent any surface water 
run-off from above the reinforced soil 
slopes running onto the face of the 
slopes or percolating into the body of 
the reinforced soil. The crest drainage 
must capture any run-off and safely 
channel it to adequate discharge 
points located beyond the extents of 
the walls, for the design life of the 
structure. 
The reinforced soil block and backfill 
shall be drained using a geotextile 
wrapped flexible land drain located to 
the toe of the slopes and connected to 
the site drainage system so that any 
drainage water is safety transferred 
away from the reinforced soil slopes. 
The design of the site drainage system 
is outside the scope of this design 
report. 
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Hazard Potential effects Mitigation 
Poor working 
platform for ground 
improvement rig 

Failure of construction plant The ground improvement contractor 
must carry out an adequate working 
platform design for the intended 
construction plant. No work can start 
until a properly designed and 
maintained working platform is 
provided. 
 
Note: this design report refers to 
temporary levels to the toe of the 
slope, which will form the working 
platform of the ground improvement. 
These levels are provided for the 
purposes of slope stability analysis 
only. However, this GDR does not 
constitute a working platform design 
whatsoever as this is outside of RGL 
scope of works. 

Existing services / 
Utilities beneath 
the proposed 
slopes 

Additional surcharge due to the 
raised site levels within and 
behind the slopes causing 
movement or damage to the 
utilities 

All permits and permissions should be 
obtained by  
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1 INTRODUCTION AND SCOPE 

Remedy Geotechnics Ltd (RGL) has been instructed by Countryside Partnerships (CP) to 
carry out the detailed design of a reinforced soil slope that runs along the northern 
boundary of the site. 
 
The CP site layout plan shows that two reinforced soil slopes are required; an upper 1:1 
slope and a lower 1(v):2(h) slope, with the two slopes forming a terraced structure 
separated by a level platform, which is to be surcharged by a 3m high stockpile of site won 
material. 

 

 
Figure 1: Proposed slope layout (extract from CP drawing PMCE-537-ENG-CF-01 Rev. C) 

 
The lower 1:2 slope will be constructed first, followed by the upper 1:1 slope. The ground 
beneath the lower 1:2 slope has undergone ground improvement, which has been 
designed by others and is outside the scope of this design report.  
 
It is understood that there are preliminary future plans to remove the stockpile of material 
from the platform and replace it with a further development, however, details of the 
proposed development have not been provided at this stage. It should be highlighted that 
the reinforced soil slopes covered by GDR do not take into account any requirements of 
the future development (which at this stage are unknown). A separate design will be 
required by the future developer to take into account the requirements of the future 
development on the platform. It should be noted that if any structures are proposed to the 
rear of the reinforced soil slopes, that they should be piled, and an assessment of the 
damage imposed by any such piling on the geogrids must be made by the future developer. 
This is beyond the current RGL scope. 
 
The design of the ground improvement beneath the proposed filled platform, including the 
potential effects of immediate and long term settlements, is being carried out by others, 
who are understood to be appointed directly by Countryside Partnerships. The ground 
improvement designer must consider drainage and the length of drainage pathways in the 
design of the ground improvement to ensure porewater pressures are rapidly dissipated 
during build-up of the fill above. This is also related to consolidation settlement. 
 
The specification of the general fill within the proposed platform (outside the zone of the 
soil reinforcement) is also being carried out by others, who are understood to be appointed 
directly by Countryside Partnerships. 
 
The approximate overall slope dimensions along the NW boundary are summarised below: 
 
 

1(v):2(h) slope 1(v):1(h) slope 
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Upper Slope (1:1): 
 Length = 237m (approx.) 
 Maximum Retained Height = 3.0m 
 Vertical Area = 867m2 (approx.) 
 Slope area (at 45 degrees) = 1,226m2 (approx.) 

 
Lower Slope (1v:2h): 

 Length = 186.5m (approx.) 
 Maximum Retained Height = 8.0m 
 Vertical Area = 904.2m2 (approx.) 
 Slope area (at 1v:2h) = 2,022m2 (approx.) 

 
The design of the reinforced soil slope is made on the basis that the upper slope will be 
constructed at a face angle of 45 degrees using Huesker Limited proprietary GRD Fortrac 
Natur reinforced soil system (or similar). The system utilises Fortrac Geogrids (BBA HAPAS 
Certificate 13/H197) for the main geogrids and a UV stabilised Huesker HaTe 23.142 (or 
similar) geogrid to retain the topsoil to allow for a ‘green’ vegetated face. The design of the 
planning and maintenance of the vegetated face is outside the scope of this design report. 
 
A check has been carried out to ensure sufficient reinforcement is available to satisfy all 
modes of internal failure. Stability of the face is maintained by the geotextile wrap around 
anchorage into the slope. A check has been carried out to ensure there is sufficient length 
of geotextile embedded in the body of the slope to maintain stability against localised pull-
out of the grid. 
 
The lower 1v:2h slope is to be constructed using horizontal geogrid placed between the 
layers of compacted fill and overfilling then trimming the face and placing an erosion 
control mat over the face. 
 
The reinforced soil slopes are to be backfilled, within the reinforced zone and beyond, with 
fill meeting the specification of class 6i fill in accordance with the Specification for 
Highways Works1 (SHW) Series 600 and compacted using method compaction in 
accordance with Method 2 of SHW Table 6/4. A specification for the Class 6i material, 
incorporating the required verification testing, can be found on 22.016_DRG_001. Based 
on the limited testing carried out in the site investigation report, the fine to medium 
(sometimes gravelly) sand present across the majority of the site may provide a suitable 
source material for the Class 6i fill. RGL has not been provided with earthworks quantities 
for any cut and fill operation for the site, so it is not known at this stage whether there is 
excess fill available for filling the reinforced soil slopes. 
 
A zone to the west, between the two reinforced soil slopes is proposed to be graded to a 
maximum slope gradient of up to 1v:3h (max), using fill material meeting the specification 
of Class 1A general granular fill in accordance with the Specification for Highways Works 
(SHW) Series 600 and compacted using the method compaction in accordance with 
Method 2 of the SHW Table 6/4.  
 
The maximum design gradient of the unreinforced soil slopes is checked based on Bishop 
and Morgenstern charts of stability coefficients, described in further detail within this 
design report. 
 

 
1 Department of Transport, Manual of Contract Documents for Highway Works, Specification for 
Highways Works, Department of Transport. London: HMSO, 1993. 
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1.1 Limitations 

Remedy Geotechnics Ltd (“RGL”) has prepared this Report for the sole use of CP (“Client”). 
No other warranty, expressed or implied, is made as to the professional advice included in 
this Report or any other services provided by RGL. This Report is confidential and may not 
be disclosed by the Client nor relied upon by any other party without the prior and express 
written agreement of RGL. The proposals contained in this report rely upon information 
provided by others and upon the basis that this information is accurate and up to date. 
RGL have not been requested to independently verify the accuracy of information provided, 
and accordingly have no other option other than to place reliance on this information, as 
provided. 
 
Construction of the works by the contractor will be taken as proof that all parties accept 
this design as complying with the project and approval requirements. 

1.2 Responsibilities 

Countryside Partnerships (Developer & Principal Designer): 
 Provision of all information on ground conditions. 
 Provision of the required site geometry, including determination of the 

earthworks. 
 Design of adequate drainage to the toe and crest of the reinforced and 

unreinforced soil slopes, including drainage to prevent any water run-off to the 
rear of the slopes. The site drainage is to include provision for managing water 
flow to a safe discharge point away from the reinforced and unreinforced soil 
slopes. 

 Design of landscaping / steep slopes / terraces beyond the crest or toe of the 
slopes, topsoiling, planting etc. 

 Executing the main contract works in a manner that will not damage the reinforced 
and unreinforced soil slopes. 

 Provision of suitable fill to the reinforced soil zone and backfill in accordance with 
SHW Series 600 6i material. 

 Provision of suitable fill to the new and regraded slopes in accordance with SHW 
Series 600 class 1A material. 

 Provision of suitable rear of slope drainage. 
 Verification of the bearing resistance of formation soils. 
 Design of the ground improvement (via a third party employed by CP). 
 Specification of the fill material beyond the reinforced soil zone (via a third party 

employed by CP). 
 Compliance with the sequencing of the works as set out in this GDR. 
 Provision of an adequate working platform to the requirements of the ground 

improvement contactor. 
 Protection of any utilities or assets that may be affected by or surcharged by the 

works. 
 Obtaining all permissions, permits and approvals. 
 Implementation of CDM mitigations described within this document. 

 
Reinforced Slope / Earthworks Contractor – TBC : 

 Placement of the geogrids and facing in accordance with the supplier’s 
recommendations and the geogrid layout specified in this design report. 

 Compaction of the infill and backfill within the reinforced soil structure and to the 
unreinforced slopes to achieve 95% dry density. 

 Placement of the slope drainage. 
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 Verification that the proposed formation bearing resistance is adequate for the load 
imposed by the reinforced soil slope. 

 Verification of the fill suitability in accordance with the earthworks specification. 

 Verification testing to ensure that every layer of fill achieves 95% dry density. 

 Presentation of the testing results in an earthworks validation report. 

 
Remedy Geotechnics Ltd. (Reinforced Soil Slope and Designer) 

 Determination of the strength, length and layout of the geogrids. 

 Check overturning stability of the reinforced soil slopes. 

 Check sliding resistance of the reinforced soil slopes. 

 Calculation of imposed bearing pressures and check against the anticipated 
bearing resistances based on the limited information available within the ground 
investigation documents. (The bearing resistance of the formation levels must be 
verified by testing by the reinforced soil or earthworks contractor). 

2 SPECIFICATION 

In the absence of a particular specification, the design of the reinforced soil slopes will be 
carried out in accordance with BS8006-1:2010+A1:2016. The construction of the 
reinforced soil slopes and the materials used must comply with Section 3 of BS8006-
1:2010+A1:2016, BS EN 14475:2006 and the geogrid supplier recommendations. 
 
The design of the unreinforced soil slopes and overall stability of the reinforced soil slopes 
(failure planes passing beyond the majority of the main reinforced soil block) will be carried 
out in accordance with BS EN 1997-1:2004 ‘Eurocode 7: Geotechnical Design. Part 1: 
General Rules’. 
 

2.1 Design Information 

The design of the slope along the northern boundary has been based upon the following 
supplied information. 
 
Site Investigation: 
 
E3p; Supplementary Investigation Letter; Royle Road, Rochdale; Ref: 11-778-L5-2; April 
2022 
 
E3p; Phase I and Phase II Geoenvironmental Site Assessment; Royle Road, Rochdale; Ref: 
11-778 - R1; October 2018 
 
Drawings: 
 
Countryside Properties; Royle Road, Rochdale; Off Site Regrading Works; PMCE-537-ENG-
CF-01 Rev. C 
 
Scope: 
 
Email: 2022-03-10_161603_Matthew Brennen_RE  Minky Works - Reinforced Earth 
Slope 
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3 SITE SETTING 

The site is located approx. grid reference E388750, N411580. The site address is Former 
Royle Works, Royle Road, Rochdale, Lancashire OL11 3ET. 
 

 
Figure 2: Site location Imagery © 2020 Google, Map data ©2020. Approximate site boundaries. 

3.1 British Geological Survey (BGS) Map 

The BGS online geology viewer based on the 1:50,000 geological map series records the 
site to be underlain by the following sequence of geology: 
 

 Glaciofluvial deposits, Devensian – Sand and Gravel 
 Pennine Lower Coal Measures Formation – Mudstone, siltstone and sandstone. 

3.2 Site Investigation Data 

The site investigation is described in the document listed in Section 2.1.  

Table 1 describes the ground profile around the northern boundary slopes. 

  

Approx. area 
of reinforced 
soil slopes 
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Table 1: Ground profile from boreholes near to Slope 

Stratum 
Top of Stratum 
mOD (mBGL) 

Thickness 
m 

General Description 

Made Ground  
133.83 to 

112.93 
(0) 

0.6 to 4.8 

Very loose to medium dense 
fine to coarse sand. Gravel is 
fine to coarse subangular to 

subrounded. 

Glacio Fluvial 
129.33 to 

118.31 
(0.6 -4.8) 

1.0 to 11.2 

Three general types: 
Very loose to Loose to 

medium dense fine to coarse 
SAND 

Firm very sandy very clayey 
SILT 

Firm to stiff very silty very 
sandy CLAY 

 

Weathered Pennine 
Lower Coal Measures 

Formation 

133.5 (approx. - 
BH level not 
provided on 

CP101) 
(19.95) 

Not proven 

Very stiff slightly gravelly 
sandy CLAY. Gravel is fine to 

medium subangular of 
sandstone and siltstone. 

 

There is very little groundwater data from the available Ground Investigation data. Recent 
monitoring carried out over a period of 13 days from 26/11/21 to 9/12/21 shows ground 
water levels varying from 0.5m to 8.1mbgl. Refer to the ground investigation documents 
listed in Section 2.1 for further information. 

See Appendix A for a plot of the ground investigation data and parameters. 

4 GEOTECHNICAL PARAMETERS AND GROUNDWATER 

4.1 Soil Strength Parameters 

Table 2 reports the design parameters that have been used for the design of the slopes 
and bearing capacity calculations. These parameters have been derived from the available 
GI data, reported in Section 2.1. Refer to Appendix A for a geological long section in the 
area of the northern slopes and relevant plots of the ground investigation data. 
 

Stratum 
Density 

() 
(kN/m3) 

cu 
(kN/m2) 

c’ 
(kPa) 

’ 
(o) 

Made Ground 18 - 0 35 

Loose SAND 18 - 0 35 

Medium Dense SAND 19 - 0 36.5 

Stiff CLAY 20 60 0 30 

Firm CLAY / SILT 20 40 0 28 

6I Fill 19 - 0 37 

Table 2: Slope stability geotechnical design parameters 
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4.2 Design Groundwater level 

Groundwater levels based on ground water strikes within the boreholes and the limited 
amount of monitoring data have been adopted in the design. These are shown within the 
Rocscience Slide 2 outputs presented in Appendix B. 

A coefficient of porewater pressure (ru) of 0.1 has been assumed within the made ground 
above the ground water level and 0.05 within the Class 6I fill to model the effects of 
partially saturated soil during wetter periods. A check using a ru value of 0.2 is made for 
the lower slope due to the potential effects of water draining from the stockpile of material 
above and due the lower level of the slope, therefore nearer to the water levels recorded 
within the site investigation. 

5 UNREINFORCED SLOPE DESIGN 

5.1 Method of Analysis 

A small section of the slope to the west of the reinforced soil slopes is to comprise a 
1(v):3(h) slope approx. 11m high extending from the CP site down to approx. 122mAOD. 
 
The slope fill will comprise the Class 6i material, however, simplifying the problem to a 
homogeneous soil for the slope and foundation and adopting a conservative angle of 
interna friction of 30 degrees (based on the in-situ formation soils), a preliminary analysis 
can be carried out for the unreinforced soil slope using Bishop and Morgenstern charts of 
stability coefficients. A slope angle of 1:3 is checked with ru values of 0.1 & 0.2. The results 
are summarised below: 
 

Slope gradient 
(v:h) 

Coefficient of 
porewater 

pressure, ru 

Overall factor of 
safety 

(lump sum) 

Comment 

1:3 0.2 1.34 FoS > 1.3, therefore acceptable for 
permanent slopes 

1:3 0.1 1.53 FoS > 1.3, therefore acceptable for 
permanent slopes 

Table 3: Preliminary slope stability check of unreinforced section of slope using Bishop and 
Morgenstern charts of stability coefficients. 

 
The above results are verified in further detail in accordance with BS EN 1997-1:2004 and 
presented in the main analysis of the slope in Appendix B. 

6 REINFORCED SOIL SLOPE DESIGN 

6.1 Method of Analysis 

The design of the reinforced soil slopes is carried out in accordance with BS8006-
1:2010+A1:2016. BS8006-1:2010+A1:2016 design methodology adopts soil peak shear 
strength parameters combined with various partial factors on loads and material strengths. 
The design is checked against SLS and ULS states. 
 
RocScience Slide 2 software has been used to determine the internal stability of the slopes 
in accordance with BS8006-1:2010+A1:2016 cl 7.4.4.3. The results are presented in 
Appendix B. 
 
Pull-out length of wrap-around is calculated based on the BS8006-1:2010+A1:2016 
Section 7.4.8:  
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Z = Tj/3 
Where: 
Z = force applied to the reinforcement tail 
Tj = load in the reinforcement. 
 
Conservatively assuming that the load in the reinforcement is the same as the geogrid 
strength = 18.45kN/m (see Table 5) the pull put length is checked as follows: 
 

Le = Z . fp / 2 . ab .  . d . tan φ 
Where: 
Le = pull-out length of reinforcement tail 
fp = Partial factor on pull-out resistance 
ab = coefficient of bond for reinforcement / soil interface 
 = Unit weight of soil 
d = average depth of reinforcement under consideration 
φ = angle of internal friction of fill 
 
Therefore: 
 
Le = 6 x 1.3 / 2 x 0.5 x 20 x 0.5 x tan 37 
Le = 1.04m 
 
Provided length of wrap around = 1.5m, therefore ok. 
 
6.2 Partial Factors for Reinforced Earth Slopes 

The following partial factors are taken from BS8006-1:2010+A1:2016. 
 
 

Partial Factor Description ULS SLS 
Load Factors   
Soil unit weight e.g., slope fill (ffs) 1.5 1.0 
External dead loads eg. line or point loads (ff) 1.2 1.0 
External live loads eg. traffic loading (fq) 1.3 1.0 
Soil Material Factors   
Applied to tan φ’peak (fms) 1.0 1.0 
Applied to c’peak (fms) 1.6 1.0 
Reinforcement Factor   
See Reinforcement data (fm) See below 
Soil Reinforcement Interaction   
Sliding across Reinforcement (fs) 1.3 1.0 
Pull-Out of Reinforcement (fp) 1.3 1.0 
Partial Factors of Safety   
Sliding along base where there is soil to soil 
contact (fs) 

1.2 N/A 

Structure Category (Medium) (fn) 1.0 1.0 
Table 4: Partial factors for reinforced earth slopes 

6.3 Partial Factors for Geogrids 

The reinforced soil slope uses Fortrac T geogrids, the details of which can be found in BBA 
HAPAS Certificate 13/H197 – see Appendix D. The geogrid is manufactured in grades of 
various strengths. Grids are known by their individual approximate uniaxial ultimate 
strengths, i.e., Fortrac 35T has a short-term characteristic strength of 35kN in the warp 
direction. These ultimate strengths would give a grid strain of approximately 9.5% (+/- 
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1.5%). For design purposes the ultimate strength is first reduced to a creep limiting 
strength depending on the expected service life. For a 60-year service life the long-term 
strength is reduced to 67% of the characteristic short-term strength. With reference to the 
BBA certificate and BS8006-1:2010+A1:2016, this ultimate creep limited strength is then 
subject to the following partial factors to provide design strength, depending on the 
expected site conditions that the grids are to be subject to. 
 
BS8006-1:2010 Reinforcement Material Factors, with partial material factors applied from 
BBA Certificate 13/H197: 
 
Creep reduction factor - RFCR 
RFCR  is a reduction of the characteristic short-term strength (Tchar). From BBA at 20ºC, 60yr 
design life RFCR = 1.50 
 
Reduction factor for extrapolation of data - fs 
For the extrapolation of data for a 60yr design Life  = 1.07 
 
Reduction factor for installation damage - RFID   
Installation damage (for particle size D90 <35mm): 
Fortrac 35T      = 1.15 
 
Reduction factor due to weathering - RFW   
Weathering     = 1.0 (covered within 24 hours) 
 
Reduction factor due to chemical effects - RFCH   
Chemical / Environmental effects  = 1.03 (for fill pH 4 to 9) 
 
Thus, the ULS design strength of the grids (TD) is: 
 
TD = TCR / fm 
Where: TCR  = Long term tensile creep rupture strength 
  fm   = Reinforcement material factor 
 
TCR = Tchar / RFCR 
 
Where: Tchar  = Characteristic short-term strength 
  RFCR = Reduction factor for creep 
 
fm = RFID x RFW x RFCH x fs 

 
The following table summarises the resultant design strengths after the various factors 
have been applied. 
 

Grade Tchar 

kN/m 
RFCR 

 
RFID 

Installation 
damage 

RFW 
Weathering 

RFCH 
Environmental 

fs 
Extrapolation 

of data 

TD 
kN/m 

35T 35 1.50 1.15 1.0 1.03 1.07 18.45 

Table 5: Partial factors for geogrids 

6.4 Reinforced Fill 

The reinforced soil fill is assumed to comprise SHW Class 6i, which may be derived from 
site won fill sources, and comprise fine to medium sand, or alternatively may be imported 
to site. The fill must be supplied and placed in accordance with SHW Series 600. Based on 
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shear box testing carried out as part of the site investigation on potential on site sources 
for the Class 6I material, the parameters in Table 2 are adopted. These parameters must 
be validated as part of the construction testing requirements with large shear box tests 
(refer to the fill specification on drawing 22016_DRG_001). 
 
It should be noted that the fill material could be susceptible to weather conditions and 
therefore requires control and monitoring during installation and compaction. The fill shall 
be supplied, placed and verified in accordance with the specification for 6i Fill. 

6.5 Reinforced Soil Slope Geometry 

The geometry of the proposed NW boundary slope is shown on drawings 22.016_DRG_001 
to 007. 

6.6 Internal Design and Geogrid Layout 

The internal design for the reinforced soil slopes has been carried out in accordance with 
BS8006-1:2010+A1:2016 Section 7, using the Bishop’s simplified method of slices 
described in Section 7.4.4.3. The method considers a rotational failing soil mass split into 
a number of slices and calculates the disturbing and restoring forces on each slice 
considering the mechanical equilibrium of the slices. The restoring moments of the 
combined effect of soil and reinforcements should not be less than the disturbing moment 
due to the weight of the soil. 
 
RocScience Slide 2 has been used to complete the limit equilibrium analysis. Slide 2 
software considers the restoring forces of the reinforcement and checks for tensile rupture, 
pull-out and overall length of reinforcement required. 
 
The design outputs showing the required geogrid strength, length and layout are presented 
in Appendix B and on Drawings 22.016_DRG_ 001 to 007. 

6.7 Bearing and Sliding 

Bearing stability is checked in accordance with BS8006-1:2010+A1:2016 cl. 6.5.2 using 
the partial factors as shown below: 
 

qr < qult / fms + Dm 

 
Where:  qr  = Factored bearing pressure  
  qult  = net ultimate bearing capacity of foundation soil 
  fms  = 1.35 (Table 11 from BS8006-1:2010+A1:2016) 
   = foundation soil density
  Dm = Slope embedment 
 
The results are presented in Appendix B. 
 
The stability against forward sliding of the structure along the interface between the 
reinforced fill and subsoil are checked in accordance with BS 8006-1:2010 section 6.5.3. 
The results are presented in Appendix B. 

6.8 Construction Sequence 

The following construction sequence must be observed, based on the maximum height 
section and lowest temporary excavation level at the toe of the slope (represented by 
Section 1 on drawings 22.016_DRG_002 to 007): 
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1) Carry out temporary excavation for upper and lower slopes. 
2) Carry out ground improvement (designed by CP) 
3) Carry out verification testing on the formation soils in accordance with the 

specification on 22.016_DRG_001. 
4) Construct formation layer beneath lower slope footprint up to base of slope level 

(varies from 122mAOD to 129.5mAOD). 
5) Construct the lower (1(v):2(h)) reinforced soil slope. 
6) Construct the upper (1:1) reinforced soil slope. 
7) Deposit stockpile of material on platform between the lower and upper reinforced 

soil slopes. Stockpile height must not exceed 3m and the toe must not encroach 
within 1m of the crest of the lower (1(v):2(h)) reinforced soil slope. 

 
Refer to drawings 22.016_DRG_002 to 007 for full details. 
 
It is important that where the reinforced soil slope is excavated into the existing soil, that 
the ground shall be benched at a safe angle. 
 
The benching stages should be closely monitored on site and the heights of the excavations 
altered depending on the local site conditions. Unsupported excavations should be avoided 
during periods of wet weather. Prior to placing the first layers of geogrid and 6i fill, the 
existing ground should be excavated down to the proposed formation level and the 
foundation soils shall be proof rolled and checked to ensure that all weak, or otherwise 
unsuitable material is removed and that the design formation level is reached prior to 
placing the first layer of geogrid. 
 
Where required, de-watering shall be carried out in order to maintain the required 
excavations. Once the formation level is prepared, the first layer of wrap around geogrid 
and permanent topsoil retention geosynthetic shall be placed followed by the first layer of 
Class 6i fill and 150mm (depth from face) of topsoil at the slope face. A sequence of 
geogrid placement, topsoil retention, 6i backfill and topsoil shall then be followed in 
appropriate layer thicknesses in accordance with the supplier’s recommendations. The 6i 
fill and topsoil shall be supplied and placed in accordance with the earthworks 
specification. It is important to note that the 6i fill shall meet the minimum strength 
requirements shown in Table 2. 

6.9 Verification testing 

6.9.1 Plate Load Tests (formation) 

Prior to placing the geogrid and granular fill, the strength of the formation shall be verified 
by plate load testing. Plate load tests shall be carried out at 10m intervals along the line of 
the reinforced soil slopes using 600mm plates. The details of the plate loading are provided 
in the specification on 22.016_DRG_001. The tests are to be carried out in accordance with 
BS 1377-9:1990: cl. 4.1; Soils for civil engineering purposes – In-situ tests.  
 
The reaction of the tests is normally provided by plant on site. It is likely that a 21t machine 
will be required to provide the reaction load necessary. The loading arrangements shall be 
capable of transferring safely the maximum load required to the test area. 
 
Following each application of the load, the settlement shall be measured at intervals of one 
minute until no change is detected and then at intervals of 5 minutes. The load shall be 
held for minimum 5 minutes or until two successive readings at 5 minute intervals are the 
same, whichever is the greater. The maximum load shall be held for minimum 15 minutes 
or (until three successive readings at 5 minute intervals are the same, whichever is 
greater). The settlement shall be measured on release of the load and again after 5 
minutes. Allowable settlement for given load increments are given in on 22.016_DRG_001 
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to enable immediate assessment of the adequacy of the formation. The test data should 
be forwarded to the reinforced soil slope designer within 24 hours for review, and before 
the formation layer is placed. 
 
If the results of the formation testing fall outside the limits of the above testing, the 
formation shall be excavated to expose a firmer formation and retested.  
 

6.9.2 Fill placement verification 

As a minimum, the strength of the fill shall be confirmed by five shear box tests (on 
22.016_DRG_001) carried out on fill samples from the proposed fill stockpiles. Five 
compaction tests (BS 1377 Part 4) shall be carried out in advance of the site works to 
determine the 95% dry density and the fill shall be placed at the optimum moisture content, 
as determined by the compaction testing. Testing of the moisture content of the 6i fill shall 
be carried out for each layer of placed fill to ensure that the fill is supplied within +/-2% of 
the optimum moisture content. Where the fill is found to be outside of these requirements 
it shall not be used. 
 
Plate load testing, sand replacement density testing and nuclear densometer testing shall 
be carried out as required within the specification for 6i fill (on 22.016_DRG_001). Where 
the test results show that the layer of fill is below the minimum requirements the layer shall 
be removed completely and an alternative source of fill, complying with the specification 
shall be used and retested. 

7 LANDSCAPING 

Any landscaping should be specified by a suitably qualified landscape specialist and should 
be designed to ensure that there is no negative impact on the stability of the 
embankments. Where topsoil is required, it shall meet the requirements of Appendix 6/1 
and be placed in accordance with SHW Series 600 cl. 618, and all landscaping shall be in 
accordance with SHW Series 600 cl. 620. Landscape design is outside the scope of this 
design report and RGL specification. 

8 DRAINAGE 

It is essential that robust crest drainage be provided to prevent any surface water run-off 
from above the reinforced soil slopes running onto the face of the slopes or percolating 
into the body of the reinforced soil. The crest drainage must capture any run-off and safely 
channel it to adequate discharge points located beyond the extents of the slopes, for the 
design life of the structures. Drainage at the slope toe must also be provided to prevent 
ponding water and rise in ground water above the level of the toe of the slope. 
 
The toe of the reinforced soil slope shall be drained using a geotextile wrapped flexible land 
drain and connected to the site drainage system so that any drainage water is safety 
transferred away from the reinforced soil slopes. The design of the site drainage system is 
outside the scope of this design report.  
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1 General
1.1 Topographical data, proposed levels and slope geometries have been taken from AutoCAD files Countryside Partnerships; Royle

Road, Rochdale; Off Site Regrading Works; PMCE-537-ENG-CF-01 Rev. C.
1.2 The drawings are based on information provided by others and upon the assumption that such information is accurate.

Information provided to RGL has not been independently verified by RGL.
1.3 All lines and levels should be verified on site by Countryside Partnerships to ensure coherence with the overall proposals for the

site.
1.4 A safe system of work to be followed by the reinforced soil contractor. The reinforced soil contractor shall provide risk

assessments and method statements to Countryside Partnerships for approval prior to starting work.
1.5 A pedestrian guard rail must be designed and installed (Principal Designer/ Principal Contractor). A safety rail must be also

used throughout construction of the slopes. A safe system of work to be developed by the Principal Contractor.

2 Formation
2.1 Formation levels to be verified on site by Principal Contractor and the Earthworks Contractor.
2.2 Topsoil shall be removed from under all areas of the filled slopes.
2.3 All areas of earthworks foundations shall be proof-rolled prior to fill placement.
2.4 The formation soils shall be inspected and verified to ensure that they comprise granular soils with a minimum CBR of 5%,

proved with plate load tests. This shall be tested every 10m along the line of the walls, see details under the Earthworks
Specification heading.

2.5 Formation levels shall be protected at all times to prevent deterioration.
2.6 Where an unsuitable formation stratum and/or other conditions exist that are not compatible with the design assumptions then

excavation shall continue until  such material is met or a suitable alternative formation approved by the Designer is met.

3 Temporary Works
3.1 Temporary works design by others.
3.2 All temporary cut slopes are to be battered back and benched at a safe angle.
3.3 Benching stages should be closely monitored and the height of excavations altered depending on the local site conditions.

Unsupported excavations should be avoided during periods of wet weather.
3.4 No excavation shall be left unsupported at the end of a shift.

4 Construction Sequence
4.1 The following construction sequence must be observed (based on the maximum height section and lowest temporary

excavation level at the toe of the slope (represented by Section 1 on drawings 22.016_DRG_002 to 010)):
4.1.1 Carry out temporary excavation for upper and lower slopes.
4.1.2 Carry out ground improvement (designed by CP).
4.1.3 Carry out verification testing on the formation soils in accordance with the specification on 22.016_DRG_001.
4.1.4 Construct formation layer beneath lower slope footprint up to base of slope level (varies from 122mAOD to 129.5mAOD).
4.1.5 Construct the lower (1(v):2(h)) reinforced soil slope.
4.1.6 Construct the upper (1:1) reinforced soil slope.
4.1.7 Deposit stockpile of material on platform between the lower and upper reinforced soil slopes. Stockpile height must not exceed

3m and the toe must not encroach within 1m of the crest of the lower (1(v):2(h)) reinforced soil slope.
4.2 Refer to drawings 22.016_DRG_002 to 010 for full details.

5 Materials and Execution
5.1 The reinforced soil slope shall be installed in accordance with BS8006-1:2010+A1:2016, BS EN 14475:2006, and all

manufactures requirements.
5.2 The fill shall comprise Class 6I. Refer to drawings 22.016_DRG_002 to 010, see details under the Earthworks Specification

heading.
5.3 The Principal Contractor shall ensure that the classification and confirmation of acceptability of the earthworks materials shall

be carried out at the point of deposition for all infill material. For the avoidance of doubt, Remedy Geotechnics are not
responsible for the approval or verification of the fill material.

5.4 Geogrid must be installed at the proper elevation and orientation. Correct orientation of the geogrid shall be verified by the
reinforced soil Contractor. The principal strength direction of the geogrid shall be laid perpendicular to the slope wall face (i.e.
the roll direction shall be away from the face).

5.5 The geogrid must be installed tight by pulling the reinforcement to remove any slack and holding it in this position while it is
covered with fill.

5.6 Tracked construction equipment shall not be operated directly on the geogrid. A minimum fill thickness of 150 mm is required
prior to operation of tracked vehicles over the geogrid. Turning of tracked vehicles should be kept to a minimum to prevent
tracks from displacing the fill and damaging the geogrid.

5.7 Construction equipment and plant weighing more than 1500 kg shall be kept at least 1.5m away from the facing.
5.8 The thickness of the layers of backfill shall be determined by the Earthworks Contractor to achieve the level of compaction

required. It should be a sub-multiple of or equal to the vertical reinforcement spacing.
5.9 The fill within 1.5m of the face should be compacted using adequate light compaction equipment and the thickness of the

layers shall be adjusted to achieve the compaction requirements.
5.10 At the end of each day's work the surface of the compacted fill should be left at a slight inclination (2 % - 4 %) away from the

facing or the sloped face and sealed with a smooth compactor to ensure that any surface water is guided away to a suitable
outlet.

5.11 On the 1(v):2(h) face of the slopes, the surface shall be protected by a biodegradable erosion protection membrane suitability
pinned to the slope in accordance with the manufacturers recommendations. The erosion control membrane shall remain
effective until the establishment of suitable vegetation. The design of the erosion control membrane and vegetation is the
responsibility of the earthworks contractor.

5.12 The slope face must be placed at a tolerance of +/-  100mm of the slope alignment.

6 Drainage
6.1 Drainage stone shall be in accordance with SHW Series 500 cl. 513 and Type A material.
6.2 The slope toe drain must be connected to the site drainage system, the with connections designed by the site drainage

designer (Countryside Partnerships). A 1% gradient on the toe drains is recommended. Rodding facilities should be provided at
minimum 50m spacing along the toe drain.

7 Miscellaneous
7.1 Specification of all fill and earthworks beyond the reinforced soil slopes is the responsibility of the Principal Designer.
7.2 Vegetation of the reinforced soil face is outside the scope of RGL work. Countryside Partnerships is responsible for specifying a

suitable seed mix and planting methodology to ensure suitable vegetation establishes on the faces of the reinforced soil slopes.
7.3 Topsoil should extend no greater than 150mm from the face of the slope and should be well tamped into place by foot.

8 Earthworks Specification
General
8.1 The specification for selection and placement of earthworks material shall generally be in accordance with the manual of

Contract Documents for Highway Works Volume 1 Specification for Highway Works, Series 600, including Notes for Guidance
(SHW). Specific testing requirements are shown in Table 1/5 below.

8.2 Where references to contract specific Appendices are made reference is to be made to these Notes.
8.3 Characteristic soil parameters have been defined for Class 6I based upon the material description and classification

requirements defined within the SHW.
8.4 All fill materials within the slopes are to be in accordance with the Specification for Highways Works (SHW) Series 600 and

compacted using method compaction in accordance with SHW Table 6/4, subject to verification testing of each layer of fill
achieving 95% dry density. Compaction shall be continued until a state is reached such that no more than one result in ten
consecutive tests fails to meet the specified compaction.

8.5 Method compaction will have been considered verified if minimum target dry densities are achieved as determined by 2.5kg
rammer or 4.5kg rammer compaction tests in accordance with BS1377 (method dependant of type of compaction plant used
and to be determined by the earthworks contractor).

8.6 It is the responsibility of the earthworks contractor to assess if the fill, whether imported or site won, is suitable for the
incorporation into the reinforced soil slopes (i.e. the earthworks contractor is responsible to drying/treating the material to
ensure it meets the requirements of this specification). All material will therefore need to undergo testing in accordance with
Table 1/5 and meet the earthworks acceptability criteria within the specification Table 6/1.

8.7 By its nature, the quality and composition of the site won material could be variable, both laterally and vertically across the site.
The fill will therefore require continual testing and monitoring throughout the earthworks.

8.8 It should be noted that classification of potential hazardous material is outside the scope of the current Remedy Geotechnics
Limited works and the advice of a geo-environmental specialist shall be sought by the contractor to provide a sampling and
disposal strategy if hazardous material is encountered.

8.9 The earthworks contractor must carry out classification testing to establish the potential class of materials present on site if site
won material is to be used within the slopes.

8.10 The results of all tests and sample locations undertaken during the works are required in accordance with Table 1/5 and Table
6/1. The results are to be compiled by the earthworks contractor and presented in a earthworks validation report which is to be
provided to Countryside Partnerships.

8.11 Prior to the commencement of construction, a method for compaction of the fill shall be established by the reinforced soil
contractor to achieve the compaction requirements of the design.

8.12 All unacceptable Class U1B and U2 material and surplus materials shall be disposed of offsite.
8.13 Topsoil shall meet the requirements of SHW as detailed in Table 6/1 and SHW Series 600 cl. 618.

8.14 The testing, including provision of associated samples, scheduled in the following tables shall be undertaken by the Contractor
who shall supply to Countryside Partnerships (CP) within 24 hours of the completion of the test a copy of the results.

8.15 Materials testing shall be undertaken only by independent testing laboratories accredited by the United Kingdom Accreditation
Service (UKAS). Geotechnical testing shall be carried out at NAMAS accredited laboratories. (N) indicates that a NAMAS
sampling and test report or certificate is required.

8.16 All site-won materials are to be tested for geotechnical properties as given in Table 6/1 at the frequency shown in Table 1/5
during the earthworks.

8.17 All testing is to be undertaken by the contractor on samples selected and obtained by the contractor. The co-ordinates for
sampling and testing locations shall be recorded and included within the test reports.

8.18 Where variable materials are encountered additional testing will be required to be carried out by the Earthwork Contractor.

Appendix 1/5 (600-series) Testing to be carried out by the
Contractor

8.19 The formation shall be verified with 1 no. plate load test carried out in accordance with BS1377: Part 9: 1990: Cl. 4.1, every
10m along the line of slope. The plate loading details are as follows:

Plate Diameter = 600mm

Upper 1:1 reinforced soil slope formation.

Lower 1:2 reinforced soil slope formation.

Failure defined as the force causing a penetration of 15% of the plate diameter.

Following each application of the load, the settlement shall be measured at
intervals of one minute until no change is detected and then at intervals of 5
minutes. The load shall be held for minimum 5 minutes or until two successive
readings at 5 minute intervals are the same, whichever is the greater. The
maximum load shall be held for minimum 15 minutes or (until three successive
readings at 5 minute intervals are the same, whichever is greater). The settlement
shall be measured on release of the load and again after 5 minutes

Appendix 6/1: Requirements for Acceptability and Testing of
Earthworks Materials Series 600 - Earthworks
TABLE 6/1: (02/16) Acceptable Earthworks Materials:
Classification and Compaction Requirements

P1 Notes Updated HD DS23.05.22
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and rear faces)

Formation to be inspected, proof rolled and
verified to ensure that the formation soils do not
have any soft spots. Any soft spots must be dug
out and replaced with compacted granular fill in
accordance with the SHW Series 600.

Formation to be tested by
PLT in accordance with
specification on DRG_001

Class 6 fill to be supplied, placed and
compacted in accordance with SHW
Series 600. Surface to be tested by
PLT in accordance with specification
on DRG_001

Class 6 fill
Supplied and placed in

accordance with
specification on DRG_001

150mm topsoil. Supplied in accordance with
SHW Series 600 and meeting the requirements
of BS 3882. Face Vegetation by Others.
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See enlarged wrap-around
geogrid detail - Upper slope
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Intermediate geogrid

150mm dia flexible land drain
wrapped in filter geotextile. Drain
to be incorporated into the site
drainage system by CP.

150mm dia flexible land drain
wrapped in filter geotextile. Drain
to be incorporated into the site
drainage system by CP.

Permanent Topsoil Retention HaTe 23.142,
5mm Aperture Geogrid with UV protection
(behind the Fortrac wrap around facing)

Anchor trench for biodegradable
erosion control mat in accordance
with suppliers recommendations.

Biodegradable Erosion control mat. Pin
Pattern to be in accordance with suppliers
recommendations. Indicative only.

In lieu of wrap-around facing, horizontal grids
with Geoweb 150 secured with pins at 1m
centers may be used.

Pedestrian guard rail (indicative
only) to be designed and installed by
others. A safety rail must also be
used throughout construction of the
slope. A safe system of work to be
developed and followed by the
reinforced soil contractor.

Vegetation, topsoil and all loose or deleterious material to be removed
from existing ground prior filling. Specification of material placed beyond
the 45 degree wedge extending from the heel of the reinfrced soil blcok is
outside of RGL scope of works and must be specified by Countryside
Partnerships.

If site is upfilled before construction of the reinforced
soil slope, the site should be overfilled and then cut
in benches as shown. See drawing notes.

All filling behind this line is to be designed and specified
by Countryside Partnerships.
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PLT in accordance with
specification on DRG_001
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See enlarged wrap-around
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outside of RGL scope of works and must be specified by Countryside
Partnerships.

If site is upfilled before construction of the reinforced
soil slope, the site should be overfilled and then cut
in benches as shown. See drawing notes.

All filling behind this line is to be designed and specified
by Countryside Partnerships.
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Type
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ColorMaterial Name
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Considering the Firm CLAY / SILT as
undrained for the long term case is
considered over conservative.
This material will be penetrated by
stone columns (designed by others) and
will achive drained conditions rapidly.
Furthermore, no increase in strength
due to the stone columns is modelled
and the SLS FoS is >1.3.
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Reinforced Soil Slope Trapezoidal - External Stability Check

In accordance with BS8006:2010

No.

Job Case

H 5 m ф'peak 37 deg. Ws 10 kN/m2 Case A B C

L 5 m γ 19 kN/m3 Mass of RE block 1.5 1.0 1.0

Angle 45 deg. Ka 0.249 Earth Pressure 1.5 1.5 1.0

L1 5.00 m Traffic Load (on R/E) 1.5 0 0

L2 0.00 m Traffic Load (behind R/E) 1.5 1.5 1

ф'peak 35 deg. Bearing fms 1.35 1.35 1.35

αds 0.85 Soil Material fms 1.0 1.0 1.0

Base Sliding fs 1.3 1.3 1.3

Bearing & Tilt Failure Sliding Along Base

Pa 107.20 kN Factor of Safety fs 2.06 >1.3, therefore sliding ok

Rv1 356.25 kN

Rv2 15.00 kN

Rv 371.25 kN

M1 1262.50 kN/m

M2 178.67 kN/m

e -0.42

qr 74.25 kN/m2

qult 100.24 kN/m2

Pa 107.20 kN Factor of Safety fs 1.32 >1.3, therefore sliding ok

Rv1 237.50 kN

Rv2 0.00 kN

Rv 237.50 kN

M1 791.67 kN/m

M2 178.67 kN/m

e -0.08

qr 47.50 kN/m2

qult 64.13 kN/m2

Pa 71.47 kN Factor of Safety fs 1.98 >1.3, therefore sliding ok

Rv1 237.50 kN

Rv2 0.00 kN

Rv 237.50 kN

M1 791.67 kN/m

M2 119.11 kN/m

e -0.33

qr 47.50 kN/m2

qult 64.13 kN/m2

22.016

Rochdale Max Ht

Geometry Infill/Backfill

Eccentricity

Loads Combinations

Formation

Case A Case A

Active Earth Pressure

Vertical Load 1

Vertical Load 2

Total Vertical Load

Moment about toe 1

Moment about toe 2

Bearing Pressure

Bearing Pressure

Minimum Bearing Capacity

Case B Case B

Active Earth Pressure

Vertical Load 1

Vertical Load 2

Vertical Load

Moment about toe 1

Moment about toe 2

Eccentricity

Minimum Bearing Capacity

Minimum Bearing Capacity

Case C Case C

Active Earth Pressure

Vertical Load 1

Vertical Load 2

Vertical Load

Moment about toe 1

Moment about toe 2

Eccentricity

Bearing Pressure



Foundation Conditions

Shape of Foundation 1 Strip H Load acts in the direction of B' Drained Conditions Rev 1 Effective overburden revised to pro rata diffence between Bulk desnity and effective density

Load Direction 1 Rectangle H Load acts in the direction of L' Undrained Conditions

Square

Foundation Geometry SLS - Dr. SLS - Undr.

Depth D m 0.000 0.000

Unplanned Excavation m 0.000 0.000

Effective Depth D' m 0.000 0.000

Effective Length L' m 100.000 100.000

Effective Breadth B' m 5.000 5.000

Base Inclination a deg. 0.000 0.000

Soil Conditions SLS DA1-1

Angle shearing resistance φ deg. 35.00 0.00

Cohesion c klN/m2 0.00 40.00

Depth WL WL m 0.00 0.00

Bulk Density g kN/m 3 19.00 19.00

Effective Density g' kN/m 3 9.19 19.00

Effective Overburden q' kN/m
2 0.00 0.00

Foundation Loads Case A Case A

Horizontal Thrust TEd kN 107.2 107.2

Vertical Action Vd kN 371.2 371.2

Bearing Capacity Factors N c 46.12 5.14 N c = (Nq - 1) cot f

N q 33.30 1.00 N q = exp (p tan f) tan^2 (45 + ( f / 2 ))

N g 45.23 0.00 N g = 2 (Nq - 1) tan f for f > 0; 0 for f = 0

Shape Factors (Strip) S c 1.00 1.00

S q 1.00 1.00

S g 1.00 1.00

Inclination Factors i c 0.49 1.00 i c = iq - (1 - iq) / (Nc tan f) for f > 0; 1 - (mH / c' Nc A') for f = 0

i q 0.51 1.00 i q = (1 - (H / VT + B' L' c' cot f))m

i g 0.36 1.00 i g = (1 - (H / VT + B' L' c' cot f))
m+1

Eponent mB for inclination factors 2.00 2.00 For Strip, L = ∞, therefore mB = 2, m = (2 + B' / L') / (1 + B' / L') when H acts in the direc�on of B', m = (2 + L' / B') / (1 + L' / B') when H acts in the direc�on of L'

Base Inclincation b c 1.00 1.00 b c = bq - (1 - bq) / (Nc tan f) for f > 0; 1 - (2a / p + 2) for f = 0

b q 1.00 1.00 b q = (1 - a . tan f)
2

b g 1.00 1.00 b g = bq

Depth Factors D'/B' 0.00 0.00
d c 1.00 1.00 d c = dq - ((1 - dq) / (Nc * tan f)) for f > 0; 1 + 0.33 tan-1 (D/B) for f = 0

d q 1.00 1.00 d q = IF D/B'<1, 1 + 2 tan f ( 1 - sin f)
2
 tan

-1
 ( D / B' ), IF D/B'>1, 1 + 2 tan f ( 1 - sin f)

2
 ( D / B' )

d g 1.00 1.00 d g = 1

Ult. bearing resistance q ult kN/m
2 373.8 205.2

Net ult. bearing resistance net q ult kN/m 2 373.8 205.2

qult = c N c Sc ic bc dc + q Nq Sq iq bq dq + 0.5 g B Ng Sg ig bg dg

22.016_Bearing Resistance
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1.6351.635W

W

1.6351.635

HuHu Type
Water 

Surface
Cohesion 

Type
Phi 

(deg)
Cohesion 

(kPa)
Strength 

Type
Unit Weight (kN/

m3)
ColorMaterial Name

Automatically 
Calculated

Water 
Surface

350
Mohr-

Coulomb
18Made Ground

Automatically 
Calculated

Water 
Surface

350
Mohr-

Coulomb
18Loose SAND

0Custom
Water 

Surface
Constant40Undrained20

Firm CLAY/SILT 
(Undr)

0Custom
Water 

Surface
Constant150Undrained20V. Stiff CLAY

HuHu Type
Water 

Surface
Cohesion 

Type
Phi 

(deg)
Cohesion 

(kPa)
Strength 

Type
Unit Weight (kN/

m3)
ColorMaterial Name

Automatically 
Calculated

Water 
Surface

350
Mohr-

Coulomb
18Made Ground

Automatically 
Calculated

Water 
Surface

350
Mohr-

Coulomb
18Loose SAND

0Custom
Water 

Surface
Constant40Undrained20

Firm CLAY/SILT 
(Undr)

0Custom
Water 

Surface
Constant150Undrained20V. Stiff CLAY

Allowable 
Tensile 

Strength 
(kN/m)

Strip 
Coverage 

(%)

Selected 
Manufacturer

TypeColor
Support 

Name

Safety Factor
0.000
0.063
0.125
0.188
0.250
0.313
0.375
0.438
0.500
0.563
0.625
0.688
0.750
0.813
0.875
0.938
1.000
1.063
1.125
1.188
1.250
1.313
1.375
1.438
1.500+

1
4

0
1
2

0
1
0

0
8
0

0 10 20 30 40 50 60 70 80 90 100 110 120 130

Scenario
Master Scenario

Group
Stage 0 - Existing

CompanyDrawn By

File Name
21.076_Section2_LowerSlopeFirst_SLS_09_06_23.slmd

Date
10/02/2022, 11:54:46

Project

SLIDE - An Interactive Slope Stability Program

SLIDEINTERPRET 9.027



1.4651.465

W

W

1.4651.465

HuHu Type
Water 

Surface
Cohesion 

Type
Phi 

(deg)
Cohesion 

(kPa)
Strength 

Type
Unit Weight (kN/

m3)
ColorMaterial Name

Automatically 
Calculated

Water 
Surface

350
Mohr-

Coulomb
18Made Ground

Automatically 
Calculated

Water 
Surface

350
Mohr-

Coulomb
18Loose SAND

0Custom
Water 

Surface
Constant40Undrained20

Firm CLAY/SILT 
(Undr)

0Custom
Water 

Surface
Constant150Undrained20V. Stiff CLAY

HuHu Type
Water 

Surface
Cohesion 

Type
Phi 

(deg)
Cohesion 

(kPa)
Strength 

Type
Unit Weight (kN/

m3)
ColorMaterial Name

Automatically 
Calculated

Water 
Surface

350
Mohr-

Coulomb
18Made Ground

Automatically 
Calculated

Water 
Surface

350
Mohr-

Coulomb
18Loose SAND

0Custom
Water 

Surface
Constant40Undrained20

Firm CLAY/SILT 
(Undr)

0Custom
Water 

Surface
Constant150Undrained20V. Stiff CLAY

Allowable 
Tensile 

Strength 
(kN/m)

Strip 
Coverage 

(%)

Selected 
Manufacturer

TypeColor
Support 

Name

Safety Factor
0.000
0.063
0.125
0.188
0.250
0.313
0.375
0.438
0.500
0.563
0.625
0.688
0.750
0.813
0.875
0.938
1.000
1.063
1.125
1.188
1.250
1.313
1.375
1.438
1.500+

1
4

0
1
2

0
1
0

0
8
0

0 10 20 30 40 50 60 70 80 90 100 110 120 130

Scenario
Master Scenario

Group
Stage 1 - Temp (Undr.)

CompanyDrawn By

File Name
21.076_Section2_LowerSlopeFirst_SLS_09_06_23.slmd

Date
10/02/2022, 11:54:46

Project

SLIDE - An Interactive Slope Stability Program

SLIDEINTERPRET 9.027



1.4661.466

W

W

1.4661.466

HuHu Type
Water 

Surface
Cohesion 

Type
Phi 

(deg)
Cohesion 

(kPa)
Strength Type

Unit Weight (kN/
m3)

ColorMaterial Name

Automatically 
Calculated

Water 
Surface

350
Mohr-

Coulomb
18Made Ground

Automatically 
Calculated

Water 
Surface

350
Mohr-

Coulomb
18Loose SAND

0Custom
Water 
Surface

Constant40Undrained20
Firm CLAY/SILT 

(Undr)

0Custom
Water 
Surface

Constant150Undrained20V. Stiff CLAY

Automatically 
Calculated

Water 
Surface

350
Mohr-

Coulomb
19

Class 6I (Lower 
Slope)

Allowable 
Tensile 

Strength 
(kN/m)

Strip 
Coverage 

(%)

Selected 
Manufacturer

TypeColor
Support 

Name

Safety Factor
0.000
0.063
0.125
0.188
0.250
0.313
0.375
0.438
0.500
0.563
0.625
0.688
0.750
0.813
0.875
0.938
1.000
1.063
1.125
1.188
1.250
1.313
1.375
1.438
1.500+

1
4

0
1
2

0
1
0

0
8
0

0 10 20 30 40 50 60 70 80 90 100 110 120 130

Scenario
Master Scenario

Group
Stage 2 -  Working platform (Undr.)

CompanyDrawn By

File Name
21.076_Section2_LowerSlopeFirst_SLS_09_06_23.slmd

Date
10/02/2022, 11:54:46

Project

SLIDE - An Interactive Slope Stability Program

SLIDEINTERPRET 9.027



1.4031.403

W

W

 10.00 kN/m2  10.00 kN/m2

 5.00 kN/m2  5.00 kN/m2

 60.00 kN/m2

1.4031.403

RuHuHu TypeWater SurfaceCohesion TypePhi (deg)Cohesion (kPa)Strength Type
Unit Weight (kN/

m3)
ColorMaterial Name

Automatically CalculatedWater Surface350
Mohr-

Coulomb
18Made Ground

Automatically CalculatedWater Surface350
Mohr-

Coulomb
18Loose SAND

0CustomWater SurfaceConstant40Undrained20Firm CLAY/SILT (Undr)

0CustomWater SurfaceConstant150Undrained20V. Stiff CLAY

0.05None370
Mohr-

Coulomb
19Class 6I

Allowable 
Tensile 

Strength 
(kN/m)

Strip 
Coverage 

(%)

Selected 
Manufacturer

TypeColor
Support 
Name

16.768100
Huesker 

Synthetics 
35T

Geosynthetic
Fortrac 

35T

Safety Factor
0.000
0.063
0.125
0.188
0.250
0.313
0.375
0.438
0.500
0.563
0.625
0.688
0.750
0.813
0.875
0.938
1.000
1.063
1.125
1.188
1.250
1.313
1.375
1.438
1.500+

1
4

0
1
2

0
1
0

0
8
0

0 10 20 30 40 50 60 70 80 90 100 110 120 130

Scenario
Master Scenario

Group
Stage 3 - Bollom slope (Undr.)

CompanyDrawn By

File Name
21.076_Section2_LowerSlopeFirst_SLS_09_06_23.slmd

Date
10/02/2022, 11:54:46

Project

SLIDE - An Interactive Slope Stability Program

SLIDEINTERPRET 9.027



1.4051.405

W

W

 10.00 kN/m2  10.00 kN/m2  10.00 kN/m2

 5.00 kN/m2  5.00 kN/m2

 60.00 kN/m2

1.4051.405

RuHuHu TypeWater SurfaceCohesion TypePhi (deg)Cohesion (kPa)Strength Type
Unit Weight (kN/

m3)
ColorMaterial Name

Automatically CalculatedWater Surface350
Mohr-

Coulomb
18Made Ground

Automatically CalculatedWater Surface350
Mohr-

Coulomb
18Loose SAND

0CustomWater SurfaceConstant40Undrained20Firm CLAY/SILT (Undr)

0CustomWater SurfaceConstant150Undrained20V. Stiff CLAY

0.05None370
Mohr-

Coulomb
19Class 6I

Allowable 
Tensile 

Strength 
(kN/m)

Strip 
Coverage 

(%)

Selected 
Manufacturer

TypeColor
Support 
Name

16.768100
Huesker 

Synthetics 
35T

Geosynthetic
Fortrac 

35T

Safety Factor
0.000
0.063
0.125
0.188
0.250
0.313
0.375
0.438
0.500
0.563
0.625
0.688
0.750
0.813
0.875
0.938
1.000
1.063
1.125
1.188
1.250
1.313
1.375
1.438
1.500+

1
4

0
1
2

0
1
0

0
8
0

0 10 20 30 40 50 60 70 80 90 100 110 120 130

Scenario
Master Scenario

Group
Stage 4 - Top and bottom slope (Undr.)

CompanyDrawn By

File Name
21.076_Section2_LowerSlopeFirst_SLS_09_06_23.slmd

Date
10/02/2022, 11:54:46

Project

SLIDE - An Interactive Slope Stability Program

SLIDEINTERPRET 9.027



1.4181.418

W

W

 10.00 kN/m2  10.00 kN/m2  10.00 kN/m2

 5.00 kN/m2  5.00 kN/m2

 60.00 kN/m2

1.4181.418

RuHuHu TypeWater SurfaceCohesion TypePhi (deg)Cohesion (kPa)Strength Type
Unit Weight (kN/

m3)
ColorMaterial Name

Automatically CalculatedWater Surface350
Mohr-

Coulomb
18Made Ground

Automatically CalculatedWater Surface350
Mohr-

Coulomb
18Loose SAND

Automatically CalculatedWater Surface280
Mohr-

Coulomb
20Firm CLAY/SILT

0CustomWater SurfaceConstant150Undrained20V. Stiff CLAY

0.05None370
Mohr-

Coulomb
19Class 6I

Allowable 
Tensile 

Strength 
(kN/m)

Strip 
Coverage 

(%)

Selected 
Manufacturer

TypeColor
Support 
Name

16.768100
Huesker 

Synthetics 
35T

Geosynthetic
Fortrac 

35T

Safety Factor
0.000
0.063
0.125
0.188
0.250
0.313
0.375
0.438
0.500
0.563
0.625
0.688
0.750
0.813
0.875
0.938
1.000
1.063
1.125
1.188
1.250
1.313
1.375
1.438
1.500+

1
4

0
1
2

0
1
0

0
8
0

0 10 20 30 40 50 60 70 80 90 100 110 120 130

Scenario
Master Scenario

Group
Permanent (Dr.)

CompanyDrawn By

File Name
21.076_Section2_LowerSlopeFirst_SLS_09_06_23.slmd

Date
10/02/2022, 11:54:46

Project

SLIDE - An Interactive Slope Stability Program

SLIDEINTERPRET 9.027



1.4961.496

W

W

 10.00 kN/m2  10.00 kN/m2

 5.00 kN/m2  5.00 kN/m2

 60.00 kN/m2

1.4961.496

RuHuHu TypeWater SurfaceCohesion TypePhi (deg)Cohesion (kPa)Strength TypeUnit Weight (kN/m3)ColorMaterial Name

Automatically CalculatedWater Surface350Mohr-Coulomb18Made Ground

Automatically CalculatedWater Surface350Mohr-Coulomb18Loose SAND

0CustomWater SurfaceConstant40Undrained20Firm CLAY/SILT (Undr)

0CustomWater SurfaceConstant150Undrained20V. Stiff CLAY

0.05None370Mohr-Coulomb19Class 6I

Automatically CalculatedWater Surface350Mohr-Coulomb19Class 6I (Lower Slope)

0.2None350Mohr-Coulomb19Class 6I ru (Lower Slope)

Allowable 
Tensile 

Strength 
(kN/m)

Strip 
Coverage 

(%)

Selected 
Manufacturer

TypeColor
Support 
Name

16.768100
Huesker 

Synthetics 
35T

Geosynthetic
Fortrac 

35T

Safety Factor
0.000
0.083
0.167
0.250
0.333
0.417
0.500
0.583
0.667
0.750
0.833
0.917
1.000
1.083
1.167
1.250
1.333
1.417
1.500
1.583
1.667
1.750
1.833
1.917
2.000+

1
6

0
1
4

0
1
2

0
1
0

0

0 10 20 30 40 50 60 70 80 90 100 110 120 130

Scenario
Master Scenario

Group
Stage 3 - Bollom slope (Undr.)

CompanyDrawn By

File Name
21.076_Section2_LowerSlopeFirst_ULS_09_06_23.slmd

Date
10/02/2022, 11:54:46

Project

SLIDE - An Interactive Slope Stability Program

SLIDEINTERPRET 9.027



1.3591.359

W

W

 10.00 kN/m2  10.00 kN/m2  10.00 kN/m2

 5.00 kN/m2  5.00 kN/m2

 60.00 kN/m2

1.3591.359

RuHuHu TypeWater SurfaceCohesion TypePhi (deg)Cohesion (kPa)Strength TypeUnit Weight (kN/m3)ColorMaterial Name

Automatically CalculatedWater Surface350Mohr-Coulomb18Made Ground

Automatically CalculatedWater Surface350Mohr-Coulomb18Loose SAND

0CustomWater SurfaceConstant40Undrained20Firm CLAY/SILT (Undr)

0CustomWater SurfaceConstant150Undrained20V. Stiff CLAY

0.05None370Mohr-Coulomb19Class 6I

Automatically CalculatedWater Surface350Mohr-Coulomb19Class 6I (Lower Slope)

0.2None350Mohr-Coulomb19Class 6I ru (Lower Slope)

Allowable 
Tensile 

Strength 
(kN/m)

Strip 
Coverage 

(%)

Selected 
Manufacturer

TypeColor
Support 
Name

16.768100
Huesker 

Synthetics 
35T

Geosynthetic
Fortrac 

35T

Safety Factor
0.000
0.063
0.125
0.188
0.250
0.313
0.375
0.438
0.500
0.563
0.625
0.688
0.750
0.813
0.875
0.938
1.000
1.063
1.125
1.188
1.250
1.313
1.375
1.438
1.500+

1
6

0
1
4

0
1
2

0
1
0

0

0 10 20 30 40 50 60 70 80 90 100 110 120 130

Scenario
Master Scenario

Group
Stage 4 - Top and bottom slope (Undr.)

CompanyDrawn By

File Name
21.076_Section2_LowerSlopeFirst_ULS_09_06_23.slmd

Date
10/02/2022, 11:54:46

Project

SLIDE - An Interactive Slope Stability Program

SLIDEINTERPRET 9.027



1.4231.423

W

W

 10.00 kN/m2  10.00 kN/m2  10.00 kN/m2

 5.00 kN/m2  5.00 kN/m2

 60.00 kN/m2

1.4231.423

RuHuHu TypeWater SurfaceCohesion TypePhi (deg)Cohesion (kPa)Strength TypeUnit Weight (kN/m3)ColorMaterial Name

Automatically CalculatedWater Surface350Mohr-Coulomb18Made Ground

Automatically CalculatedWater Surface350Mohr-Coulomb18Loose SAND

Automatically CalculatedWater Surface280Mohr-Coulomb20Firm CLAY/SILT

0CustomWater SurfaceConstant150Undrained20V. Stiff CLAY

0.05None370Mohr-Coulomb19Class 6I

Automatically CalculatedWater Surface350Mohr-Coulomb19Class 6I (Lower Slope)

0.2None350Mohr-Coulomb19Class 6I ru (Lower Slope)

Allowable 
Tensile 

Strength 
(kN/m)

Strip 
Coverage 

(%)

Selected 
Manufacturer

TypeColor
Support 
Name

16.768100
Huesker 

Synthetics 
35T

Geosynthetic
Fortrac 

35T

Safety Factor
0.000
0.063
0.125
0.188
0.250
0.313
0.375
0.438
0.500
0.563
0.625
0.688
0.750
0.813
0.875
0.938
1.000
1.063
1.125
1.188
1.250
1.313
1.375
1.438
1.500+

1
6

0
1
4

0
1
2

0
1
0

0

0 10 20 30 40 50 60 70 80 90 100 110 120 130

Scenario
Master Scenario

Group
Permanent (Dr.)

CompanyDrawn By

File Name
21.076_Section2_LowerSlopeFirst_ULS_09_06_23.slmd

Date
10/02/2022, 11:54:46

Project

SLIDE - An Interactive Slope Stability Program

SLIDEINTERPRET 9.027



1.3071.307W

W

1.3071.307

HuHu Type
Water 

Surface
Cohesion 

Type
Phi 

(deg)
Cohesion 

(kPa)
Strength 

Type
Unit Weight (kN/

m3)
ColorMaterial Name

Automatically 
Calculated

Water 
Surface

350
Mohr-

Coulomb
18Made Ground

Automatically 
Calculated

Water 
Surface

350
Mohr-

Coulomb
18Loose SAND

0Custom
Water 

Surface
Constant40Undrained20

Firm CLAY/SILT 
(Undr)

0Custom
Water 

Surface
Constant150Undrained20V. Stiff CLAY

Allowable 
Tensile 

Strength 
(kN/m)

Strip 
Coverage 

(%)

Selected 
Manufacturer

TypeColor
Support 
Name

Safety Factor
0.000
0.063
0.125
0.188
0.250
0.313
0.375
0.438
0.500
0.563
0.625
0.688
0.750
0.813
0.875
0.938
1.000
1.063
1.125
1.188
1.250
1.313
1.375
1.438
1.500+

1
4

0
1
2

0
1
0

0

0 10 20 30 40 50 60 70 80 90 100 110 120 130

Scenario
Master Scenario

Group
Stage 0 - Existing

CompanyDrawn By

File Name
21.076_Section2_LowerSlopeFirst_EC7_09_06_23.slmd

Date
10/02/2022, 11:54:46

Project

SLIDE - An Interactive Slope Stability Program

SLIDEINTERPRET 9.027



1.1751.175

W

W

1.1751.175

HuHu Type
Water 

Surface
Cohesion 

Type
Phi 

(deg)
Cohesion 

(kPa)
Strength 

Type
Unit Weight (kN/

m3)
ColorMaterial Name

Automatically 
Calculated

Water 
Surface

350
Mohr-

Coulomb
18Made Ground

Automatically 
Calculated

Water 
Surface

350
Mohr-

Coulomb
18Loose SAND

0Custom
Water 

Surface
Constant40Undrained20

Firm CLAY/SILT 
(Undr)

0Custom
Water 

Surface
Constant150Undrained20V. Stiff CLAY

HuHu Type
Water 

Surface
Cohesion 

Type
Phi 

(deg)
Cohesion 

(kPa)
Strength 

Type
Unit Weight (kN/

m3)
ColorMaterial Name

Automatically 
Calculated

Water 
Surface

350
Mohr-

Coulomb
18Made Ground

Automatically 
Calculated

Water 
Surface

350
Mohr-

Coulomb
18Loose SAND

0Custom
Water 

Surface
Constant40Undrained20

Firm CLAY/SILT 
(Undr)

0Custom
Water 

Surface
Constant150Undrained20V. Stiff CLAY

Allowable 
Tensile 

Strength 
(kN/m)

Strip 
Coverage 

(%)

Selected 
Manufacturer

TypeColor
Support 
Name

Safety Factor
0.000
0.063
0.125
0.188
0.250
0.313
0.375
0.438
0.500
0.563
0.625
0.688
0.750
0.813
0.875
0.938
1.000
1.063
1.125
1.188
1.250
1.313
1.375
1.438
1.500+

1
4

0
1
2

0
1
0

0

0 10 20 30 40 50 60 70 80 90 100 110 120 130

Scenario
Master Scenario

Group
Stage 1 - Temp (Undr.)

CompanyDrawn By

File Name
21.076_Section2_LowerSlopeFirst_EC7_09_06_23.slmd

Date
10/02/2022, 11:54:46

Project

SLIDE - An Interactive Slope Stability Program

SLIDEINTERPRET 9.027



1.1761.176

W

W

1.1761.176

HuHu Type
Water 

Surface
Cohesion 

Type
Phi 

(deg)
Cohesion 

(kPa)
Strength Type

Unit Weight (kN/
m3)

ColorMaterial Name

Automatically 
Calculated

Water 
Surface

350
Mohr-

Coulomb
18Made Ground

Automatically 
Calculated

Water 
Surface

350
Mohr-

Coulomb
18Loose SAND

0Custom
Water 

Surface
Constant40Undrained20

Firm CLAY/SILT 
(Undr)

0Custom
Water 

Surface
Constant150Undrained20V. Stiff CLAY

Allowable 
Tensile 

Strength 
(kN/m)

Strip 
Coverage 

(%)

Selected 
Manufacturer

TypeColor
Support 
Name

Safety Factor
0.000
0.063
0.125
0.188
0.250
0.313
0.375
0.438
0.500
0.563
0.625
0.688
0.750
0.813
0.875
0.938
1.000
1.063
1.125
1.188
1.250
1.313
1.375
1.438
1.500+

1
4

0
1
2

0
1
0

0

0 10 20 30 40 50 60 70 80 90 100 110 120 130

Scenario
Master Scenario

Group
Stage 2 -  Working platform (Undr.)

CompanyDrawn By

File Name
21.076_Section2_LowerSlopeFirst_EC7_09_06_23.slmd

Date
10/02/2022, 11:54:46

Project

SLIDE - An Interactive Slope Stability Program

SLIDEINTERPRET 9.027



1.0331.033

W

W

 10.00 kN/m2  10.00 kN/m2

 5.00 kN/m2  5.00 kN/m2

 60.00 kN/m2

1.0331.033

RuHuHu TypeWater SurfaceCohesion TypePhi (deg)Cohesion (kPa)Strength TypeUnit Weight (kN/m3)ColorMaterial Name

Automatically CalculatedWater Surface350Mohr-Coulomb18Made Ground

Automatically CalculatedWater Surface350Mohr-Coulomb18Loose SAND

0CustomWater SurfaceConstant40Undrained20Firm CLAY/SILT (Undr)

0CustomWater SurfaceConstant150Undrained20V. Stiff CLAY
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16.0 APPENDIX F – EA FLOOD MAP FOR PLANNING AND PRODUCT 4 DATA 
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Your reference Location (easting/northing) Created
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probability of flooding.
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you should follow the Environment Agency's standing advice for carrying
out a flood risk assessment (see https://www.gov.uk/guidance/flood-risk-
assessment-standing-advice)

Notes

The flood map for planning shows river and sea flooding data only. It doesn't
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within it. The map is updated regularly and is correct at the time of printing.
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17.0 APPENDIX G – TOPOGRAPHICAL SURVEY 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CONC

ST

SV

SV

SV

SV LP

LP

LP

SP

P

P

TARMAC

TARMAC

TP

TP

RIDGE LEVEL

RIDGE LEVEL

RIDGE LEVEL

RIDGE LEVEL

RIDGE LEVEL

RIDGE LEVEL

RIDGE LEVEL

RIDGE LEVEL

RIDGE LEVEL

RIDGE LEVEL

EAVES LEVEL

EAVES LEVEL

EAVES LEVEL

EAVES LEVEL

EAVES LEVEL
EAVES LEVEL

EAVES LEVEL

EAVES LEVEL

FLAT ROOF

FLAT ROOF

G
R

A
V

E
L P

A
T
H

1

2

3

411620N

411640N

411660N

411680N

411700N

411720N

411740N

411760N

3
8
8
6
2
0
E

3
8
8
6
4
0
E

3
8
8
6
4
0
E

3
8
8
6
6
0
E

3
8
8
6
6
0
E

3
8
8
6
8
0
E

3
8
8
6
8
0
E

3
8
8
7
0
0
E

3
8
8
7
0
0
E

3
8
8
7
2
0
E

3
8
8
7
2
0
E

3
8
8
7
4
0
E

3
8
8
7
4
0
E

3
8
8
7
6
0
E

3
8
8
7
6
0
E

3
8
8
7
8
0
E

3
8
8
7
8
0
E

3
8
8
8
0
0
E

3
8
8
8
0
0
E

3
8
8
8
2
0
E

3
8
8
8
2
0
E

3
8
8
8
4
0
E

3
8
8
8
4
0
E

3
8
8
8
6
0
E

3
8
8
8
6
0
E

3
8
8
8
8
0
E

3
8
8
8
8
0
E

3
8
8
9
0
0
E

3
8
8
9
0
0
E

3
8
8
9
2
0
E

3
8
8
9
2
0
E

121.18

120.83

120.75

120.65

120.60

129.61

126.30

120.50

120.40

1
2
0
.2

9

1
2
0
.3

8

1
2
0
.5

4

1
2
0
.7

1

1
2
0
.8

5

1
2
0
.9

6

1
2
1
.0

6

1
2
1
.2

6

1
2
1
.4

2

1
2
1
.6

3

1
2
1
.7

9

1
2
1
.8

2

1
2
1
.5

8

1
2
1
.3

9

1
2
1
.2

1

1
2
1
.1

1

1
2
0
.9

5

1
2
0
.8

4

1
2
0
.6

8

1
2
0
.6

4
1
2
0
.6

3

120.57

120.54

120.51

120.49

120.45

120.31

120.37
120.38

1
2
0
.4

4

1
2
0
.4

7

120.52

120.55

1
2
0
.5

1

1
2
0
.5

4

1
2
0
.5

5

1
2
0
.6

0

1
2
0
.6

3

1
2
0
.8

0
1
2
0
.8

212
0.

77

1
2
0
.7

5

1
2
0
.7

0

120.60

120.68

120.61

120.46
120.42

1
2
0
.4

1

1
2
0
.4

8

1
2
0
.4

9

1
2
0
.5

3

12
0.

55

1
2
0
.6

3

120.72

1
2
0
.7

3

1
2
0
.7

5

1
2
0
.8

0
1
2
0
.9

5

1
2
0
.8

9

1
2
0
.8

5

12
0.
84

12
0.

77

1
2
0
.5

9

1
2
0
.7

3

120.40

120.42

120.65

120.84

12
0.
89

12
0.
78

12
0.

66

120.78

120.57

120.60

120.73

121.07
120.97

121.49

1
2
2
.0

3

1
2
1
.8

6

1
2
1
.4

4

1
2
1
.1

7

1
2
0
.9

6
1
2
0
.9

5

1
2
0
.7

5

1
2
0
.7

3

12
0.

82

120.84

120.90

121.06

121.26

121.46

121.66

121.84

121.96

122.09

1
2
2
.1

0 1
2
2
.4

3

1
2
2
.5

9

122.64

122.70

121.84

122.90

123.06

123.14

121.62

121.77

121.72
121.60

121.91

122.15

122.61

123.08

127.95

142.03

138.34

141.69

141.79

141.92

142.81

142.82

139.54

139.51

139.10

139.00
138.87

138.88

136.17

120.90

121.23

121.56

121.85

122.07

122.20

122.33

122.44

122.52

122.54

122.62 122.84
122.96

123.13
123.29

123.50
123.50

123.22

123.11122.94
122.92

122.78

122.94

123.02

122.69

122.40

122.01

121.96

121.79

121.68

121.29

121.02

121.18

121.28

121.64

121.71

121.79

122.36

122.21

121.99

121.88

1
2
0
.9

4

1
2
1
.6

3
1
2
2
.3

3
1
2
2
.7

9

123.39

123.43

122.98

1
2
2
.4

7

1
2
1
.7

7
1
2
1
.1

2

1
2
0
.9

0

1
2
0
.7

6
1
2
0
.7

9
1
2
1
.0

0

121.53

122.78

121.72

121.66

121.38

121.05

121.02

120.99

121.40

120.82

120.65

120.69121.14

120.89

1
2
0
.8

6

120.84

120.70

120.68

121.33

1
2
1
.3

9

121.34

1
2
1
.0

6

12
1.

47

121.92

122.27

12
2.

76

122.95

1
2
2
.8

5

1
2
2
.6

8

1
2
2
.3

1

12
2.

07

121.99

122.13

122.45

122.57
122.57

122.66

122.68
122.95

123.16 123.37

123.55

123.79
123.92 124.21 124.46

124.98 124.61 124.79
125.31

126.11

127.01
127.51

12
7.

75

12
8.

11
1
2
8
.2

3

1
2
8
.2

7

128.75

128.78128.78128.76

128.78
128.80

128.82

128.78

128.88

128.80

128.87

128.80

128.77

128.67

128.73

128.74

128.83

128.87

12
8.

77

128.81

129.40

129.72

129.93

129.93

129.94 129.96

129.99

130.11

130.18

130.15

129.96

129.96

129.97

129.90

129.96

129.98 130.01

13
0.
01

13
0.

05

12
9.

93

12
9.

82

12
9.

87

1
2
9
.8

3

1
2
9
.6

0

1
2
9
.4

1

1
2
8
.7

8

1
2
8
.4

7

1
2
8
.4

0

1
2
8
.4

2

128.86

130.09

130.59

130.97

131.14

131.59

131.75

132.05

132.54

132.31

132.00

131.65

131.11

130.78

130.50

130.30

130.51

13
0.

58

130.54

129.42

128.53

1
2
8
.4

0

128.71

128.11

127.51

126.86

126.63

127.96

128.08

127.73

127.59

127.02

126.97

126.16

126.17

125.63

125.65

125.16

125.14
124.84

124.54

124.42

12
4.

19

12
3.

97

12
3.

85

123.79

123.45

123.361
2
3
.3

2

12
3.

38

123.40

1
2
3
.3

7

123.38
123.26

123.17

1
2
3
.2

2

123.10

1
2
3
.0

1

121.05

12
0.

97

12
0.

76

1
2
0
.7

9

1
2
0
.8

5

121.33

1
2
1
.4

3

1
2
1
.2

8

1
2
1
.1

1

123.63

127.31

128.93

130.66

132.39

132.98 133.25

133.52

133.65

13
3.

10

1
3
3
.4

1

1
3
3
.8

7

134.10
134.18

134.16
134.07

134.09

134.11

134.09

134.04

1
3
3
.2

9

133.96

133.97

134.06

134.05

134.03

134.16

134.11 134.09

134.27

13
4.

17

13
4.

32

13
4.

27

13
4.

29

13
4.

20

13
3.

91
1
3
3
.6

5

1
3
3
.7

7

133.51

1
3
3
.5

4

13
3.

46 133.71

13
3.
51

133.63

133.58

1
3
3
.8

0

133.71

133.61
133.81

133.77

133.87

134.12

134.08

133.96

133.71

132.98

133.42

132.65 132.37

132.28

132.18

131.95

131.86

132.37

133.94

133.94

134.11

134.26

134.32

134.25

134.19

134.24

134.15

134.07

134.14

13
4.

20

13
4.

17

134.18

134.08

134.05

134.10

133.90

133.86

133.85

133.83

133.82

133.72 133.88

133.90

133.85

133.80

133.89

133.91

134.15

133.88

133.88

132.50

131.94

131.64

131.18

130.87

131.21

130.69

129.96

129.75

129.72

129.38

129.17

128.86

128.49

127.84

127.10

126.48

126.32

126.27

126.04

125.71

125.13

124.69

124.40

124.00

124.27

1
2
3
.8

9

124.31

124.82

124.32

1
2
3
.7

9

1
2
4
.0

9

12
4.

28

12
4.

24

12
4.

66

12
4.

77

124.89

125.00

125.08

124.95124.69

124.53

12
4.

41

12
4.

18

12
4.

00 12
4.

35

12
4.

85

12
5.

05

12
5.

12
125.24 125.20

126.44

126.19

126.16
125.93

125.62

1
2
5
.5

3

1
2
5
.5

4 125.92 126.19

126.30
126.45

126.48

126.39126.12
125.87

125.45
125.38125.31

1
2
5
.2

6

125.12

125.32

1
2
5
.3

6

125.29

125.26
1
2
5
.2

4

124.58

1
2
4
.4

9

124.48

124.43

1
2
4
.4

3

124.57

124.35

1
2
4
.3

9

124.53

124.34

124.09

1
2
3
.9

7

123.83

123.78

123.51

123.48

134.29

128.36

128.34

124.32

124.87 126.29

127.46

129.23

130.05

131.25

131.98

132.56

132.84

122.97

124.35

125.02
125.95

126.85
127.53

1
2
7
.9

7
1
2
8
.7

0

130.40

1
3
2
.2

9

133.51

1
3
3
.1

8

1
3
2
.5

9

1
3
1
.5

2

1
3
0
.7

0

1
2
9
.8

2

126.76

126.64

126.42

126.49

124.80

125.00

123.87

123.67

127.98

128.11

128.43

130.09

130.14

130.28

130.41

132.31

132.48

132.34

1
3
3
.0

3

1
3
2
.1

5

131.29

1
3
0
.4

5

1
2
9
.9

2

129.17

129.09

129.06

129.01

129.08
129.09

129.05 129.13

129.00

128.99

129.01
129.13

129.11

129.63

129.70

129.79

129.95

129.80

129.74

129.78

129.77

129.73

129.71

129.66

129.61

129.58

129.63

129.57

129.32

129.45

129.37

129.47

129.40

129.27
129.32

129.35

129.61

129.46

121.61

120.85

120.90

121.17
121.47

121.47

121.60

147.12

141.31

13
3.

38

133.12

133.12

133.26

133.37
133.28

133.27

133.26

133.24

133.27

133.31

133.28

133.48

133.33

133.13
133.30

133.30

13
4.

11

13
4.

29

13
4.

20

13
4.

25

13
4.

23

13
4.

25

13
4.

41

13
3.

28

13
3.

33

13
3.

37

13
3.

27

13
3.

24

13
3.

27

133.30

132.29
130.97

129.84

127.61

126.92

126.86
126.21

126.68

130.03

130.05

130.04

129.94

129.94

129.89

129.96

142.47

133.86

133.95

133.97

133.97

134.06

Easting Northing Level
     388627.252     411700.550     120.611
     388625.597     411655.235     121.002
     388669.114     411756.472     121.544

SUB
STATION

TARMAC

CABIN

CABIN

CABIN

CABIN

STEEL
SHEET

HOARDING

H
O

A
R

D
IN

G

ICIC

IC

MH

MH

MH

MH

MH

MH

G

MH

MH

MH

MH

MH

MH

MH

MH

G

G

G

G

G

COVERED
DRAIN

G

T

FH

FH

T

ROYLE ROAD

TARMAC

123.00

123.00

123.00

123.00

123.00

123.00

133.00

133.00

133.00

133.0
0

13
3.
00

133.00

133.00

1
3
3
.
0
0

133.00

133
.00

1
2
2
.
0
0

122.00

122.00

122.00

122.00

121.00

121.00

1
2
1
.
0
0

121.00

132.00

1
3
2
.
0
0

132.00

132.
00

13
2.
00

132.00

132.00

1
3
2
.
0
0

132
.00

132.00

134.00
134.00

13
4.
00

13
4.
00

134.00

134.00 13
4.
00

13
4.
00

1
2
4
.
0
0

1
2
4
.
0
0

124.00

124.00

124.00

124.00

12
4.
00

124.00

1
2
5
.
0
0

1
2
5
.
0
0

125.00

125.00

125.00

125.00

12
5.
00

1
2
5
.
0
0

125.00

1
2
6
.
0
0

126.00

126.00

126.00

126.00

126.00

126.00

126.00

126.00

1
2
7
.
0
0

127.00

127.00

127.00

127.00

127.00

127.00

127.00

128.00

128.00

128.00

128.00

128.00

128.00

128.00

128.00

130.00

130.00

130.00

130.00

130
.00

130.
00

130.00

130.00

130.00

130.00

129.00

129.00

129.00

129.00 129.0
0

129.00

129.00

131.00

131.00

131.00

131
.00

13
1.
00

131.00

131.00

1
3
1
.
0
0

131
.00

131.00

134.00

12
3.
00

123.00

NETTING/GRASS

NETTING/GRASS

NETTING/GRASS

CONC

ST

SV

SV

SV

SV LP

LP

LP

SP

P

P

TARMAC

TARMAC

TP

TP

RIDGE LEVEL

RIDGE LEVEL

RIDGE LEVEL

RIDGE LEVEL

RIDGE LEVEL

RIDGE LEVEL

RIDGE LEVEL

RIDGE LEVEL

RIDGE LEVEL

RIDGE LEVEL

EAVES LEVEL

EAVES LEVEL

EAVES LEVEL

EAVES LEVEL

EAVES LEVEL
EAVES LEVEL

EAVES LEVEL

EAVES LEVEL

FLAT ROOF

FLAT ROOF

G
R

A
V

E
L P

A
T
H

1

2

3

411620N

411640N

411660N

411680N

411700N

411720N

411740N

411760N

3
8
8
6
2
0
E

3
8
8
6
4
0
E

3
8
8
6
4
0
E

3
8
8
6
6
0
E

3
8
8
6
6
0
E

3
8
8
6
8
0
E

3
8
8
6
8
0
E

3
8
8
7
0
0
E

3
8
8
7
0
0
E

3
8
8
7
2
0
E

3
8
8
7
2
0
E

3
8
8
7
4
0
E

3
8
8
7
4
0
E

3
8
8
7
6
0
E

3
8
8
7
6
0
E

3
8
8
7
8
0
E

3
8
8
7
8
0
E

3
8
8
8
0
0
E

3
8
8
8
0
0
E

3
8
8
8
2
0
E

3
8
8
8
2
0
E

3
8
8
8
4
0
E

3
8
8
8
4
0
E

3
8
8
8
6
0
E

3
8
8
8
6
0
E

3
8
8
8
8
0
E

3
8
8
8
8
0
E

3
8
8
9
0
0
E

3
8
8
9
0
0
E

3
8
8
9
2
0
E

3
8
8
9
2
0
E

121.18

120.83

120.75

120.65

120.60

129.61

126.30

120.50

120.40

1
2
0
.2

9

1
2
0
.3

8

1
2
0
.5

4

1
2
0
.7

1

1
2
0
.8

5

1
2
0
.9

6

1
2
1
.0

6

1
2
1
.2

6

1
2
1
.4

2

1
2
1
.6

3

1
2
1
.7

9

1
2
1
.8

2

1
2
1
.5

8

1
2
1
.3

9

1
2
1
.2

1

1
2
1
.1

1

1
2
0
.9

5

1
2
0
.8

4

1
2
0
.6

8

1
2
0
.6

4
1
2
0
.6

3

120.57

120.54

120.51

120.49

120.45

120.31

120.37
120.38

1
2
0
.4

4

1
2
0
.4

7

120.52

120.55

1
2
0
.5

1

1
2
0
.5

4

1
2
0
.5

5

1
2
0
.6

0

1
2
0
.6

3

1
2
0
.8

0
1
2
0
.8

212
0.

77

1
2
0
.7

5

1
2
0
.7

0

120.60

120.68

120.61

120.46
120.42

1
2
0
.4

1

1
2
0
.4

8

1
2
0
.4

9

1
2
0
.5

3

12
0.

55

1
2
0
.6

3

120.72

1
2
0
.7

3

1
2
0
.7

5

1
2
0
.8

0
1
2
0
.9

5

1
2
0
.8

9

1
2
0
.8

5

12
0.
84

12
0.

77

1
2
0
.5

9

1
2
0
.7

3

120.40

120.42

120.65

120.84

12
0.
89

12
0.
78

12
0.

66

120.78

120.57

120.60

120.73

121.07
120.97

121.49

1
2
2
.0

3

1
2
1
.8

6

1
2
1
.4

4

1
2
1
.1

7

1
2
0
.9

6
1
2
0
.9

5

1
2
0
.7

5

1
2
0
.7

3

12
0.

82

120.84

120.90

121.06

121.26

121.46

121.66

121.84

121.96

122.09

1
2
2
.1

0 1
2
2
.4

3

1
2
2
.5

9

122.64

122.70

121.84

122.90

123.06

123.14

121.62

121.77

121.72
121.60

121.91

122.15

122.61

123.08

127.95

142.03

138.34

141.69

141.79

141.92

142.81

142.82

139.54

139.51

139.10

139.00
138.87

138.88

136.17

120.90

121.23

121.56

121.85

122.07

122.20

122.33

122.44

122.52

122.54

122.62 122.84
122.96

123.13
123.29

123.50
123.50

123.22

123.11122.94
122.92

122.78

122.94

123.02

122.69

122.40

122.01

121.96

121.79

121.68

121.29

121.02

121.18

121.28

121.64

121.71

121.79

122.36

122.21

121.99

121.88

1
2
0
.9

4

1
2
1
.6

3
1
2
2
.3

3
1
2
2
.7

9

123.39

123.43

122.98

1
2
2
.4

7

1
2
1
.7

7
1
2
1
.1

2

1
2
0
.9

0

1
2
0
.7

6
1
2
0
.7

9
1
2
1
.0

0

121.53

122.78

121.72

121.66

121.38

121.05

121.02

120.99

121.40

120.82

120.65

120.69121.14

120.89

1
2
0
.8

6

120.84

120.70

120.68

121.33

1
2
1
.3

9

121.34

1
2
1
.0

6

12
1.

47

121.92

122.27

12
2.

76

122.95

1
2
2
.8

5

1
2
2
.6

8

1
2
2
.3

1

12
2.

07

121.99

122.13

122.45

122.57
122.57

122.66

122.68
122.95

123.16 123.37

123.55

123.79
123.92 124.21 124.46

124.98 124.61 124.79
125.31

126.11

127.01
127.51

12
7.

75

12
8.

11
1
2
8
.2

3

1
2
8
.2

7

128.75

128.78128.78128.76

128.78
128.80

128.82

128.78

128.88

128.80

128.87

128.80

128.77

128.67

128.73

128.74

128.83

128.87

12
8.

77

128.81

129.40

129.72

129.93

129.93

129.94 129.96

129.99

130.11

130.18

130.15

129.96

129.96

129.97

129.90

129.96

129.98 130.01

13
0.
01

13
0.

05

12
9.

93

12
9.

82

12
9.

87

1
2
9
.8

3

1
2
9
.6

0

1
2
9
.4

1

1
2
8
.7

8

1
2
8
.4

7

1
2
8
.4

0

1
2
8
.4

2

128.86

130.09

130.59

130.97

131.14

131.59

131.75

132.05

132.54

132.31

132.00

131.65

131.11

130.78

130.50

130.30

130.51

13
0.

58

130.54

129.42

128.53

1
2
8
.4

0

128.71

128.11

127.51

126.86

126.63

127.96

128.08

127.73

127.59

127.02

126.97

126.16

126.17

125.63

125.65

125.16

125.14
124.84

124.54

124.42

12
4.

19

12
3.

97

12
3.

85

123.79

123.45

123.361
2
3
.3

2

12
3.

38

123.40

1
2
3
.3

7

123.38
123.26

123.17

1
2
3
.2

2

123.10

1
2
3
.0

1

121.05

12
0.

97

12
0.

76

1
2
0
.7

9

1
2
0
.8

5

121.33

1
2
1
.4

3

1
2
1
.2

8

1
2
1
.1

1

123.63

127.31

128.93

130.66

132.39

132.98 133.25

133.52

133.65

13
3.

10

1
3
3
.4

1

1
3
3
.8

7

134.10
134.18

134.16
134.07

134.09

134.11

134.09

134.04

1
3
3
.2

9

133.96

133.97

134.06

134.05

134.03

134.16

134.11 134.09

134.27

13
4.

17

13
4.

32

13
4.

27

13
4.

29

13
4.

20

13
3.

91
1
3
3
.6

5

1
3
3
.7

7

133.51

1
3
3
.5

4

13
3.

46 133.71

13
3.
51

133.63

133.58

1
3
3
.8

0

133.71

133.61
133.81

133.77

133.87

134.12

134.08

133.96

133.71

132.98

133.42

132.65 132.37

132.28

132.18

131.95

131.86

132.37

133.94

133.94

134.11

134.26

134.32

134.25

134.19

134.24

134.15

134.07

134.14

13
4.

20

13
4.

17

134.18

134.08

134.05

134.10

133.90

133.86

133.85

133.83

133.82

133.72 133.88

133.90

133.85

133.80

133.89

133.91

134.15

133.88

133.88

132.50

131.94

131.64

131.18

130.87

131.21

130.69

129.96

129.75

129.72

129.38

129.17

128.86

128.49

127.84

127.10

126.48

126.32

126.27

126.04

125.71

125.13

124.69

124.40

124.00

124.27

1
2
3
.8

9

124.31

124.82

124.32

1
2
3
.7

9

1
2
4
.0

9

12
4.

28

12
4.

24

12
4.

66

12
4.

77

124.89

125.00

125.08

124.95124.69

124.53

12
4.

41

12
4.

18

12
4.

00 12
4.

35

12
4.

85

12
5.

05

12
5.

12
125.24 125.20

126.44

126.19

126.16
125.93

125.62

1
2
5
.5

3

1
2
5
.5

4 125.92 126.19

126.30
126.45

126.48

126.39126.12
125.87

125.45
125.38125.31

1
2
5
.2

6

125.12

125.32

1
2
5
.3

6

125.29

125.26
1
2
5
.2

4

124.58

1
2
4
.4

9

124.48

124.43

1
2
4
.4

3

124.57

124.35

1
2
4
.3

9

124.53

124.34

124.09

1
2
3
.9

7

123.83

123.78

123.51

123.48

134.29

128.36

128.34

124.32

124.87 126.29

127.46

129.23

130.05

131.25

131.98

132.56

132.84

122.97

124.35

125.02
125.95

126.85
127.53

1
2
7
.9

7
1
2
8
.7

0

130.40

1
3
2
.2

9

133.51

1
3
3
.1

8

1
3
2
.5

9

1
3
1
.5

2

1
3
0
.7

0

1
2
9
.8

2

126.76

126.64

126.42

126.49

124.80

125.00

123.87

123.67

127.98

128.11

128.43

130.09

130.14

130.28

130.41

132.31

132.48

132.34

1
3
3
.0

3

1
3
2
.1

5

131.29

1
3
0
.4

5

1
2
9
.9

2

129.17

129.09

129.06

129.01

129.08
129.09

129.05 129.13

129.00

128.99

129.01
129.13

129.11

129.63

129.70

129.79

129.95

129.80

129.74

129.78

129.77

129.73

129.71

129.66

129.61

129.58

129.63

129.57

129.32

129.45

129.37

129.47

129.40

129.27
129.32

129.35

129.61

129.46

121.61

120.85

120.90

121.17
121.47

121.47

121.60

147.12

141.31

13
3.

38

133.12

133.12

133.26

133.37
133.28

133.27

133.26

133.24

133.27

133.31

133.28

133.48

133.33

133.13
133.30

133.30

13
4.

11

13
4.

29

13
4.

20

13
4.

25

13
4.

23

13
4.

25

13
4.

41

13
3.

28

13
3.

33

13
3.

37

13
3.

27

13
3.

24

13
3.

27

133.30

132.29
130.97

129.84

127.61

126.92

126.86
126.21

126.68

130.03

130.05

130.04

129.94

129.94

129.89

129.96

142.47

133.86

133.95

133.97

133.97

134.06

Easting Northing Level
     388627.252     411700.550     120.611
     388625.597     411655.235     121.002
     388669.114     411756.472     121.544

SUB
STATION

TARMAC

CABIN

CABIN

CABIN

CABIN

STEEL
SHEET

HOARDING

H
O

A
R

D
IN

G

ICIC

IC

MH

MH

MH

MH

MH

MH

G

MH

MH

MH

MH

MH

MH

MH

MH

G

G

G

G

G

COVERED
DRAIN

G

T

FH

FH

T

ROYLE ROAD

TARMAC

123.00

123.00

123.00

123.00

123.00

123.00

133.00

133.00

133.00

133.0
0

13
3.
00

133.00

133.00

1
3
3
.
0
0

133.00

133
.00

1
2
2
.
0
0

122.00

122.00

122.00

122.00

121.00

121.00

1
2
1
.
0
0

121.00

132.00

1
3
2
.
0
0

132.00

132.
00

13
2.
00

132.00

132.00

1
3
2
.
0
0

132
.00

132.00

134.00
134.00

13
4.
00

13
4.
00

134.00

134.00 13
4.
00

13
4.
00

1
2
4
.
0
0

1
2
4
.
0
0

124.00

124.00

124.00

124.00

12
4.
00

124.00

1
2
5
.
0
0

1
2
5
.
0
0

125.00

125.00

125.00

125.00

12
5.
00

1
2
5
.
0
0

125.00

1
2
6
.
0
0

126.00

126.00

126.00

126.00

126.00

126.00

126.00

126.00

1
2
7
.
0
0

127.00

127.00

127.00

127.00

127.00

127.00

127.00

128.00

128.00

128.00

128.00

128.00

128.00

128.00

128.00

130.00

130.00

130.00

130.00

130
.00

130.
00

130.00

130.00

130.00

130.00

129.00

129.00

129.00

129.00 129.0
0

129.00

129.00

131.00

131.00

131.00

131
.00

13
1.
00

131.00

131.00

1
3
1
.
0
0

131
.00

131.00

134.00

12
3.
00

123.00

NETTING/GRASS

NETTING/GRASS

NETTING/GRASS

RO
YL

E 
RO

AD
SITE BOUNDARY

KEY:

Rev By DescriptionDate

Client

Project

Title

This drawing remains the copyright
of Shape Consulting Engineers Ltd.

Liverpool Innovation Park | Edge Lane | Liverpool | L7 9NJ
T: 0151 305 0700 www.shapeengineering.co.uk

Status

Designed By

Sheet No.

Suitability Description Structural Stage Date

Project No.Scale @ A1Drawn By

Revision

BMC Rochdale Limited

Royle Road, Rochdale

Topographical Survey

- For Information - 17.09.2025

PB PB 1:500 2885

2885-SCE-00-00-DR-C-0004 P02

C

P01 PB FIRST ISSUE17.09.2025
P02 KF Revised to suit latest topo03.03.2025



 

18.0 APPENDIX H – DRAINAGE LAYOUT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CONC

ST

SV

SV

SV

SV LP

LP

LP

SP

P

P

TARMAC

TARMAC

TP

TP

RIDGE LEVEL

RIDGE LEVEL

RIDGE LEVEL

RIDGE LEVEL

RIDGE LEVEL

RIDGE LEVEL

RIDGE LEVEL

RIDGE LEVEL

RIDGE LEVEL

RIDGE LEVEL

EAVES LEVEL

EAVES LEVEL

EAVES LEVEL

EAVES LEVEL

EAVES LEVEL
EAVES LEVEL

EAVES LEVEL

EAVES LEVEL

FLAT ROOF

FLAT ROOF

G
R

A
V

E
L P

A
T
H

1

2

3

411620N 411620N

411640N 411640N

411660N 411660N

411680N

411700N 411700N

411720N 411720N

411740N 411740N

411760N 411760N

3
8
8
6
0
0
E

3
8
8
6
0
0
E

3
8
8
6
2
0
E

3
8
8
6
4
0
E

3
8
8
6
4
0
E

3
8
8
6
6
0
E

3
8
8
6
6
0
E

3
8
8
6
8
0
E

3
8
8
6
8
0
E

3
8
8
7
0
0
E

3
8
8
7
0
0
E

3
8
8
7
2
0
E

3
8
8
7
2
0
E

3
8
8
7
4
0
E

3
8
8
7
4
0
E

3
8
8
7
6
0
E

3
8
8
7
6
0
E

3
8
8
7
8
0
E

3
8
8
7
8
0
E

3
8
8
8
0
0
E

3
8
8
8
0
0
E

3
8
8
8
2
0
E

3
8
8
8
2
0
E

3
8
8
8
4
0
E

3
8
8
8
4
0
E

3
8
8
8
6
0
E

3
8
8
8
6
0
E

3
8
8
8
8
0
E

3
8
8
8
8
0
E

3
8
8
9
0
0
E

3
8
8
9
0
0
E

3
8
8
9
2
0
E

3
8
8
9
2
0
E

121.18

120.83

120.75

120.65

120.60

129.61

126.30

120.50

120.40

1
2
0
.2

9

1
2
0
.3

8

1
2
0
.5

4

1
2
0
.7

1

1
2
0
.8

5

1
2
0
.9

6

1
2
1
.0

6

1
2
1
.2

6

1
2
1
.4

2

1
2
1
.6

3

1
2
1
.7

9

1
2
1
.8

2

1
2
1
.5

8

1
2
1
.3

9

1
2
1
.2

1

1
2
1
.1

1

1
2
0
.9

5

1
2
0
.8

4

1
2
0
.6

8

1
2
0
.6

4
1
2
0
.6

3

120.57

120.54

120.51

120.49

120.45

120.40

120.36

120.28

120.31

120.37
120.38

1
2
0
.4

4

1
2
0
.4

7

120.52

120.55

1
2
0
.5

1

1
2
0
.5

4

1
2
0
.5

5

1
2
0
.6

0

1
2
0
.6

3

1
2
0
.8

0
1
2
0
.8

212
0.

77

1
2
0
.7

5

1
2
0
.7

0

120.60

120.68

120.61

120.46
120.42

1
2
0
.4

1

1
2
0
.4

8

1
2
0
.4

9

1
2
0
.5

3

12
0.

55

1
2
0
.6

3

120.72

1
2
0
.7

3

1
2
0
.7

5

1
2
0
.8

0
1
2
0
.9

5

1
2
0
.8

9

1
2
0
.8

5

12
0.

84

12
0.
77

1
2
0
.5

9

1
2
0
.7

3

120.40

120.42

120.65

120.84

12
0.

89

12
0.
78

12
0.

66

120.78

120.57

120.60

120.73

121.07
120.97

121.49

1
2
2
.0

3

1
2
1
.8

6

1
2
1
.4

4

1
2
1
.1

7

1
2
0
.9

6
1
2
0
.9

5

1
2
0
.7

5

1
2
0
.7

3

12
0.

82

120.84

120.90

121.06

121.26

121.46

121.66

121.84

121.96

122.09

1
2
2
.1

0 1
2
2
.4

3

1
2
2
.5

9

122.64

122.70

121.84

122.90

123.06

123.14

121.62

121.77

121.72
121.60

121.91

122.15

122.61

123.08

127.95

142.03

138.34

141.69

141.79

141.92

142.81

142.82

139.54

139.51

139.10

139.00
138.87

138.88

136.17

120.90

121.23

121.56

121.85

122.07

122.20

122.33

122.44

122.52

122.54

122.62 122.84
122.96

123.13
123.29

123.50
123.50

123.22

123.11122.94
122.92

122.78

122.94

123.02

122.69

122.40

122.01

121.96

121.79

121.68

121.29

121.02

121.18

121.28

121.64

121.71

121.79

122.36

122.21

121.99

121.88

1
2
0
.9

4

1
2
1
.6

3
1
2
2
.3

3
1
2
2
.7

9

123.39

123.43

122.98

1
2
2
.4

7

1
2
1
.7

7
1
2
1
.1

2

1
2
0
.9

0

1
2
0
.7

6
1
2
0
.7

9
1
2
1
.0

0

121.53

122.78

121.72

121.66

121.38

121.05

121.02

120.99

121.40

120.82

120.65

120.69121.14

120.89

1
2
0
.8

6

120.84

120.70

120.68

121.33

1
2
1
.3

9

121.34

1
2
1
.0

6

12
1.

47

121.92

122.27

12
2.

76

122.95

1
2
2
.8

5

1
2
2
.6

8

1
2
2
.3

1

12
2.

07

121.99

122.13

122.45

122.57
122.57

122.66

122.68
122.95

123.16 123.37

123.55

123.79
123.92 124.21 124.46

124.98 124.61 124.79
125.31

126.11

127.01
127.51

12
7.

75

12
8.

11
1
2
8
.2

3

12
8.

27

128.75

128.78128.78128.76

128.78
128.80

128.82

128.78

128.88

128.80

128.87

128.80

128.77

128.67

128.73

128.74

128.83

128.87

12
8.

77

128.81

129.40

129.72

129.93

129.93

129.94 129.96

129.99

130.11

130.18

130.15

129.96

129.96

129.97

129.90

129.96

129.98 130.01

13
0.

01

13
0.

05

12
9.

93

12
9.

82

12
9.

87

1
2
9
.8

3

1
2
9
.6

0

1
2
9
.4

1

1
2
8
.7

8

1
2
8
.4

7

1
2
8
.4

0

1
2
8
.4

2

128.86

130.09

130.59

130.97

131.14

131.59

131.75

132.05

132.54

132.31

132.00

131.65

131.11

130.78

130.50

130.30

130.51

13
0.

58

130.54

129.42

128.53

1
2
8
.4

0

128.71

128.11

127.51

126.86

126.63

127.96

128.08

127.73

127.59

127.02

126.97

126.16

126.17

125.63

125.65

125.16

125.14
124.84

124.54

124.42

12
4.

19

12
3.

97

12
3.

85

12
3.7

9

123.45

123.361
2
3
.3

2

12
3.

38

123.40

1
2
3
.3

7

123.38
123.26

123.17

1
2
3
.2

2

123.10

1
2
3
.0

1

121.05

12
0.

97

12
0.

76

1
2
0
.7

9

1
2
0
.8

5

121.33

1
2
1
.4

3

1
2
1
.2

8

1
2
1
.1

1

123.63

127.31

128.93

130.66

132.39

132.98 133.25

133.52

133.65

13
3.

10

1
3
3
.4

1

1
3
3
.8

7

134.10
134.18

134.16
134.07

134.09

134.11

134.09

134.04

1
3
3
.2

9

133.96

133.97

134.06

134.05

134.03

134.16

134.11 134.09

134.27

13
4.

17

13
4.

32

13
4.

27

13
4.

29

13
4.

20

13
3.

91
1
3
3
.6

5

1
3
3
.7

7

133.51

1
3
3
.5

4

13
3.

46 133.71

13
3.
51

133.63

133.58

1
3
3
.8

0

133.71

133.61
133.81

133.77

133.87

134.12

134.08

133.96

133.71

132.98

133.42

132.65 132.37

132.28

132.18

131.95

131.86

132.37

133.94

133.94

134.11

134.26

134.32

134.25

134.19

134.24

134.15

134.07

134.14

13
4.

20

13
4.

17

134.18

134.08

134.05

134.10

133.90

133.86

133.85

133.83

133.82

133.72 133.88

133.90

133.85

133.80

133.89

133.91

134.15

133.88

133.88

132.50

131.94

131.64

131.18

130.87

131.21

130.69

129.96

129.75

129.72

129.38

129.17

128.86

128.49

127.84

127.10

126.48

126.32

126.27

126.04

125.71

125.13

124.69

124.40

124.00

124.27

1
2
3
.8

9

124.31

124.82

124.32

1
2
3
.7

9

1
2
4
.0

9

12
4.

28

12
4.

24

12
4.

66

12
4.

77

124.89

125.00

125.08

124.95124.69

124.53

12
4.
41

12
4.

18

12
4.

00 12
4.

35

12
4.

85

12
5.

05

12
5.

12
125.24 125.20

126.44

126.19

126.16
125.93

125.62

1
2
5
.5

3

1
2
5
.5

4 125.92 126.19

126.30
126.45

126.48

126.39126.12
125.87

125.45
125.38125.31

1
2
5
.2

6

125.12

125.32

1
2
5
.3

6

125.29

125.26
1
2
5
.2

4

124.58

1
2
4
.4

9

124.48

124.43

1
2
4
.4

3

124.57

124.35

1
2
4
.3

9

124.53

124.34

124.09

1
2
3
.9

7

123.83

123.78

123.51

123.48

134.29

128.36

128.34

124.32

124.87 126.29

127.46

129.23

130.05

131.25

131.98

132.56

132.84

122.97

124.35

125.02
125.95

126.85
127.53

1
2
7
.9

7
1
2
8
.7

0

130.40

1
3
2
.2

9

133.51

1
3
3
.1

8

1
3
2
.5

9

1
3
1
.5

2

1
3
0
.7

0

1
2
9
.8

2

126.76

126.64

126.42

126.49

124.80

125.00

123.87

123.67

127.98

128.11

128.43

130.09

130.14

130.28

130.41

132.31

132.48

132.34

1
3
3
.0

3

1
3
2
.1

5

131.29

1
3
0
.4

5

1
2
9
.9

2

129.17

129.09

129.06

129.01

129.08
129.09

129.05 129.13

129.00

128.99

129.01
129.13

129.11

129.63

129.70

129.79

129.95

129.80

129.74

129.78

129.77

129.73

129.71

129.66

129.61

129.58

129.63

129.57

129.32

129.45

129.37

129.47

129.40

129.27
129.32

129.35

129.61

129.46

121.61

120.85

120.90

121.17
121.47

121.47

121.60

147.12

141.31

13
3.

38

133.12

133.12

133.26

133.37
133.28

133.27

133.26

133.24

133.27

133.31

133.28

133.48

133.33

133.13
133.30

133.30

13
4.

11

13
4.

29

13
4.

20

13
4.

25

13
4.

23

13
4.

25

13
4.

41

13
3.

28

13
3.

33

13
3.

37

13
3.

27

13
3.

24

13
3.

27

133.30

132.29
130.97

129.84

127.61

126.92

126.86
126.21

126.68

130.03

130.05

130.04

129.94

129.94

129.89

129.96

142.47

133.86

133.95

133.97

133.97

134.06

Station Easting Northing Level
1      388627.252     411700.550     120.611
2      388625.597     411655.235     121.002
3      388669.114     411756.472     121.544

SUB
STATION

TARMAC

CABIN

CABIN

CABIN

CABIN

STEEL
SHEET

HOARDING

H
O

A
R

D
IN

G

ICIC

IC

MH

MH

MH

MH

MH

MH

G

MH

MH

MH

MH

MH

MH

MH

MH

G

G

G

G

G

COVERED
DRAIN

G

T

FH

FH

T

ROYLE ROAD

TARMAC

123.00

123.00

123.00

123.00

123.00

123.00

133.00

133.00

133.00

133.0
0

13
3.
00

133.00

133.00

1
3
3
.
0
0

133.00

133
.00

1
2
2
.
0
0

122.00

122.00

122.00

122.00

121.00

121.00

1
2
1
.
0
0

121.00

132.00

1
3
2
.
0
0

132.00

132.
00

13
2.
00

132.00

132.00

1
3
2
.
0
0

132
.00

132.00

134.00
134.00

13
4.
00

13
4.
00

134.00

134.00 13
4.
00

13
4.
00

1
2
4
.
0
0

1
2
4
.
0
0

124.00

124.00

124.00

124.00

12
4.
00

124.00

1
2
5
.
0
0

1
2
5
.
0
0

125.00

125.00

125.00

125.00

12
5.
00

1
2
5
.
0
0

125.00

1
2
6
.
0
0

126.00

126.00

126.00

126.00

126.00

126.00

126.00

126.00

1
2
7
.
0
0

127.00

127.00

127.00

127.00

127.00

127.00

127.00

128.00

128.00

128.00

128.00

128.00

128.00

128.00

128.00

130.00

130.00

130.00

130.00

130
.00

130.
00

130.00

130.00

130.00

130.00

129.00

129.00

129.00

129.00 129.0
0

129.00

129.00

131.00

131.00

131.00

131
.00

13
1.
00

131.00

131.00

1
3
1
.
0
0

131
.00

131.00

134.00

12
3.
00

123.00

NETTING/GRASS

NETTING/GRASS

NETTING/GRASS

FW

FW

FW

FW

FW

FW

FW

FW

FW

FW

FW

FW

FW
FW

FW

FW

FW

FW

FW

FW

FW

FW

FW
FW

FW
FW

FW
FW

FW
FW

FW

FW
FW

FW
FW

FW
FW

FW
FW

FW
FW

FW
FW

FW
FW

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW

SW
SW

SW
SW

SW

SW

SW

SW

SW

129.000

126.391

126.33
9

126.297

126.215
BD 125.926

126.201

BD 121.759
123.000

119.465
120.259

126.684

12
6.

10
6

125.710

125.180

122.251

121.954121.333

12
0.3

00

11
9.

46
5

12
0.

07
3

126.500

225∅ @ 1:20 UPVC 15.881m
225∅ @ 1:20 UPVC 24.818m

225∅ @ 1:20
UPVC 5.497m

750∅ @ 1:400
CONC 5.465m

750∅ @ 1:400
CONC 5.772m

750∅ @ 1:4
00

CONC 16
.634m

675∅ @ 1:400 CONC 30.494m 225∅ @ 1:20

UPVC 11.5
53m

22
5∅

 @
 1:

20
UP

VC
 7

.9
28

m

225∅ @
 1:20

DUCTILE IRO
N

10.593m

225∅ @ 1:20 UPVC 21.495m

225∅ @ 1:60 UPVC 17.812m

225∅ @ 1:60 UPVC 37.256m

225∅ @ 1:60 UPVC 55.974m

22
5∅

 @
 1:

26

UPV
C 5.

90
4m

22
5∅

 @
 1:

22
.9

 U
PV

C 
13

.9
53

m

150∅ @ 1:27
UPVC 27.602m

FLOW CONTROL UNIT TO RESTRICT
DISCHARGE TO GREENFIELD Q-BAR RUN
OFF RATES ALLOWING FOR ALL STORM
EVENTS UPTO AND INCLUDING 100 YEAR
EVENT + 45% CLIMATE CHANGE + 10%
URBAN CREEP ALLOWANCE
DESIGN HEAD: 1.0m
DESIGN FLOW: 4.5l/s

ATTENUATION TANK
40m² X 0.8m DEEP
I.L = 119.04m

ATTENUATION TANK
210M² X 0.8M DEEP
I.L = 126.215

FLOW CONTROL UNIT TO RESTRICT
DISCHARGE TO GREENFIELD Q-BAR RUN OFF
RATES ALLOWING FOR ALL STORM EVENTS
UPTO AND INCLUDING 100 YEAR EVENT + 45%
CLIMATE CHANGE + 10% URBAN CREEP
ALLOWANCE
DESIGN HEAD: 1.0m
DESIGN FLOW: 2.5l/s

S10 1800∅
CL:121.675
IL: 118.940

S26 1350∅
CL:122.025
IL: 120.073

S25 1350∅
CL:122.320
IL: 120.300

S24 1350∅
CL:123.500
IL: 121.333

S23 1350∅
CL:123.950
IL: 121.954

S22 1350∅
CL:124.300
IL: 122.251

S20 1350∅
CL:126.300
IL: 123.758

S19 1350∅
CL:127.500
IL: 125.180

S18 1350∅
CL:127.633
IL: 125.710

S17 1350∅
CL:128.000
IL: 126.106

S16 1350∅
CL:128.300
IL: 126.684

S9 1350∅
CL:123.463
IL: 120.318

S8 1350∅
CL:128.750
IL: 123.000

S7 2400∅
CL:128.750
IL: 126.203

S3 2100∅
CL:128.622
IL: 126.297

S2 2100∅
CL:128.850
IL: 126.339

S1 2100∅
CL:128.754
IL: 126.391

ATTENUATION TANK
206m² X 1.2m DEEP
I.L = 118.858

F1 1200∅
CL:128.550
IL: 126.500
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NOTES

1. SETTING OUT SHALL BE UNDERTAKEN USING ONLY THE
INFORMATION GIVEN. DISTANCES SHOULD NOT BE SCALED FROM
THIS DRAWING.

2. ALL SEWERS SHALL BE CONSTRUCTED IN ACCORDANCE WITH THE
DESIGN AND CONSTRUCTION GUIDANCE AND WHERE APPLICABLE
UNITED UTILITIES DETAILS

3. THE MINIMUM GRAVITY PIPE DIAMETER UNDER ADOPTABLE
HIGHWAYS SHALL BE 150mm

4. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO VERIFY ALL
INFORMATION GIVEN WITH REGARDS TO EXISTING SERVICES AND
DRAINAGE CONNECTIONS ETC. PRIOR TO COMMENCING THE
WORKS. THE RATES SHALL INCLUDE FOR HAND DIG AROUND
SERVICES WHERE NECESSARY.  THE CONTRACTOR SHALL ADHERE
TO THE CDM REGULATIONS AT ALL TIMES

5. EXISTING FLOWS IN WATERCOURSES, SEWERS AND LAND DRAINS
SHALL BE MAINTAINED AT ALL TIMES

6. ALL MATERIALS TO BEAR THE RELEVANT B.S. KITEMARK AND COMPLY
FULLY WITH THE SPECIFICATIONS. ALL CONCRETE & CONCRETE
PRODUCTS MUST USE SULPHATE RESISTANT CEMENT (UNLESS THE
SITE INVESTIGATION REPORT PROVES THAT SULPHATE ATTACK FROM
SOILS AND GROUNDWATER WILL NOT OCCUR TO WITHSTAND A
CLASS

7. ALL OPENING NOTICES ETC. AS REQUIRED UNDER HIGHWAYS ACTS
ETC. ARE TO BE OBTAINED PRIOR TO COMMENCEMENT OF WORKS.
ALL WORKS ARE TO BE INSPECTED BY L.A., NHBC OR THE NETWORK
OPERATOR AS APPLICABLE.

8. WHERE "ULTRA RIB" UPVC PIPES (OR SIMILAR APPROVED) ARE USED
IN ADOPTABLE DRAINAGE THEY SHALL STILL BE HANDLED AND LAID
IN ACCORDANCE WITH THE SPECIFICATION AND GUIDANCE ISSUED
BY THE HIGH-PERFORMANCE PIPE ASSOCIATION.

9. A CLASS S BED AND SURROUND MUST BE USED FOR SUCH PIPES.
TRENCH BACKFILL IN HIGHWAYS TO WITHIN 1m OF HIGHWAY SHALL,
AS DIRECTED BY THE HIGHWAY AUTHORITY BE A SUITABLE
GRANULAR MATERIAL ALL IN ACCORDANCE WITH SEWERS FOR
ADOPTION CL. 4.3.4.

10. DOMESTIC DRAINAGE SHALL BE TO BUILDING REGULATIONS
APPROVED DOCUMENT H. 110mm U.P.V.C. PIPES LAID TO THE
FOLLOWING MINIMUM FALLS UNLESS OTHERWISE SHOWN.

 FOUL         S.W.
HEAD RUN   1 IN 40      1 IN 60
ELSEWHERE   1 IN 80      1 IN 100

11. ALL GULLY CONNECTIONS TO BE 150mm VITRIFIED UPVC UNLESS
NOTED OTHERWISE

12. MINIMUM COVER TO DRAINAGE SOFFIT LEVEL;

LANDSCAPING      TRAFFICKED AREAS       HIGHWAYS
0.600m             0.900m             1.200m

· CLASS 'S' BEDDING AND SURROUND TO BE USED WHERE MINIMUM
COVER IS ACHIEVED.

· WHERE MINIMUM COVER IS NOT ACHIEVED CLASS 'Z' BEDDING AND
SURROUND (CONCRETE ENCASEMENT) IS TO BE USED.

P02 KF Revised to suit latest Architects layout03.03.26

DETAILS OF EXISTING WATER MAIN AND ALL EXISTING
DRAINAGE TO BE CONFIRMED PRIOR TO WORKS ON

SITE. DRAINAGE LAYOUT HAS BEEN SHOWN FOR
INFORMATION PURPOSES ONLY AND IS SUBJECT TO

CHANGE UPON RECEIVAL OF SUPPORTING
INFORMATION

P03 KF Revised Site Boundary05.03.26
P04 PB Client comments27.04.26
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DRAWING SUBMITTED FOR
INFORMATION PURPOSES ONLY

P01 KF Preliminary Issue15.09.25

NOTES

1. SETTING OUT SHALL BE UNDERTAKEN USING ONLY THE
INFORMATION GIVEN. DISTANCES SHOULD NOT BE SCALED FROM
THIS DRAWING.

2. ALL SEWERS SHALL BE CONSTRUCTED IN ACCORDANCE WITH THE
DESIGN AND CONSTRUCTION GUIDANCE AND WHERE APPLICABLE
UNITED UTILITIES DETAILS

3. THE MINIMUM GRAVITY PIPE DIAMETER UNDER ADOPTABLE
HIGHWAYS SHALL BE 150mm

4. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO VERIFY ALL
INFORMATION GIVEN WITH REGARDS TO EXISTING SERVICES AND
DRAINAGE CONNECTIONS ETC. PRIOR TO COMMENCING THE
WORKS. THE RATES SHALL INCLUDE FOR HAND DIG AROUND
SERVICES WHERE NECESSARY.  THE CONTRACTOR SHALL ADHERE
TO THE CDM REGULATIONS AT ALL TIMES

5. EXISTING FLOWS IN WATERCOURSES, SEWERS AND LAND DRAINS
SHALL BE MAINTAINED AT ALL TIMES

6. ALL MATERIALS TO BEAR THE RELEVANT B.S. KITEMARK AND COMPLY
FULLY WITH THE SPECIFICATIONS. ALL CONCRETE & CONCRETE
PRODUCTS MUST USE SULPHATE RESISTANT CEMENT (UNLESS THE
SITE INVESTIGATION REPORT PROVES THAT SULPHATE ATTACK FROM
SOILS AND GROUNDWATER WILL NOT OCCUR TO WITHSTAND A
CLASS

7. ALL OPENING NOTICES ETC. AS REQUIRED UNDER HIGHWAYS ACTS
ETC. ARE TO BE OBTAINED PRIOR TO COMMENCEMENT OF WORKS.
ALL WORKS ARE TO BE INSPECTED BY L.A., NHBC OR THE NETWORK
OPERATOR AS APPLICABLE.

8. WHERE "ULTRA RIB" UPVC PIPES (OR SIMILAR APPROVED) ARE USED
IN ADOPTABLE DRAINAGE THEY SHALL STILL BE HANDLED AND LAID
IN ACCORDANCE WITH THE SPECIFICATION AND GUIDANCE ISSUED
BY THE HIGH-PERFORMANCE PIPE ASSOCIATION.

9. A CLASS S BED AND SURROUND MUST BE USED FOR SUCH PIPES.
TRENCH BACKFILL IN HIGHWAYS TO WITHIN 1m OF HIGHWAY SHALL,
AS DIRECTED BY THE HIGHWAY AUTHORITY BE A SUITABLE
GRANULAR MATERIAL ALL IN ACCORDANCE WITH SEWERS FOR
ADOPTION CL. 4.3.4.

10. DOMESTIC DRAINAGE SHALL BE TO BUILDING REGULATIONS
APPROVED DOCUMENT H. 110mm U.P.V.C. PIPES LAID TO THE
FOLLOWING MINIMUM FALLS UNLESS OTHERWISE SHOWN.

 FOUL         S.W.
HEAD RUN   1 IN 40      1 IN 60
ELSEWHERE   1 IN 80      1 IN 100

11. ALL GULLY CONNECTIONS TO BE 150mm VITRIFIED UPVC UNLESS
NOTED OTHERWISE

12. MINIMUM COVER TO DRAINAGE SOFFIT LEVEL;

LANDSCAPING      TRAFFICKED AREAS       HIGHWAYS
0.600m             0.900m             1.200m

· CLASS 'S' BEDDING AND SURROUND TO BE USED WHERE MINIMUM
COVER IS ACHIEVED.

· WHERE MINIMUM COVER IS NOT ACHIEVED CLASS 'Z' BEDDING AND
SURROUND (CONCRETE ENCASEMENT) IS TO BE USED.

P02 KF Revised to suit latest Architects layout03.03.26

DETAILS OF EXISTING WATER MAIN AND ALL EXISTING
DRAINAGE TO BE CONFIRMED PRIOR TO WORKS ON

SITE. DRAINAGE LAYOUT HAS BEEN SHOWN FOR
INFORMATION PURPOSES ONLY AND IS SUBJECT TO

CHANGE UPON RECEIVAL OF SUPPORTING
INFORMATION
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DRAWING SUBMITTED FOR
INFORMATION PURPOSES ONLY

NOTES

1. SETTING OUT SHALL BE UNDERTAKEN USING ONLY THE
INFORMATION GIVEN. DISTANCES SHOULD NOT BE SCALED FROM
THIS DRAWING.

2. ALL SEWERS SHALL BE CONSTRUCTED IN ACCORDANCE WITH THE
DESIGN AND CONSTRUCTION GUIDANCE AND WHERE APPLICABLE
UNITED UTILITIES DETAILS

3. THE MINIMUM GRAVITY PIPE DIAMETER UNDER ADOPTABLE
HIGHWAYS SHALL BE 150mm

4. IT IS THE RESPONSIBILITY OF THE CONTRACTOR TO VERIFY ALL
INFORMATION GIVEN WITH REGARDS TO EXISTING SERVICES AND
DRAINAGE CONNECTIONS ETC. PRIOR TO COMMENCING THE
WORKS. THE RATES SHALL INCLUDE FOR HAND DIG AROUND
SERVICES WHERE NECESSARY.  THE CONTRACTOR SHALL ADHERE
TO THE CDM REGULATIONS AT ALL TIMES

5. EXISTING FLOWS IN WATERCOURSES, SEWERS AND LAND DRAINS
SHALL BE MAINTAINED AT ALL TIMES

6. ALL MATERIALS TO BEAR THE RELEVANT B.S. KITEMARK AND COMPLY
FULLY WITH THE SPECIFICATIONS. ALL CONCRETE & CONCRETE
PRODUCTS MUST USE SULPHATE RESISTANT CEMENT (UNLESS THE
SITE INVESTIGATION REPORT PROVES THAT SULPHATE ATTACK FROM
SOILS AND GROUNDWATER WILL NOT OCCUR TO WITHSTAND A
CLASS

7. ALL OPENING NOTICES ETC. AS REQUIRED UNDER HIGHWAYS ACTS
ETC. ARE TO BE OBTAINED PRIOR TO COMMENCEMENT OF WORKS.
ALL WORKS ARE TO BE INSPECTED BY L.A., NHBC OR THE NETWORK
OPERATOR AS APPLICABLE.

8. WHERE "ULTRA RIB" UPVC PIPES (OR SIMILAR APPROVED) ARE USED
IN ADOPTABLE DRAINAGE THEY SHALL STILL BE HANDLED AND LAID
IN ACCORDANCE WITH THE SPECIFICATION AND GUIDANCE ISSUED
BY THE HIGH-PERFORMANCE PIPE ASSOCIATION.

9. A CLASS S BED AND SURROUND MUST BE USED FOR SUCH PIPES.
TRENCH BACKFILL IN HIGHWAYS TO WITHIN 1m OF HIGHWAY SHALL,
AS DIRECTED BY THE HIGHWAY AUTHORITY BE A SUITABLE
GRANULAR MATERIAL ALL IN ACCORDANCE WITH SEWERS FOR
ADOPTION CL. 4.3.4.

10. DOMESTIC DRAINAGE SHALL BE TO BUILDING REGULATIONS
APPROVED DOCUMENT H. 110mm U.P.V.C. PIPES LAID TO THE
FOLLOWING MINIMUM FALLS UNLESS OTHERWISE SHOWN.

 FOUL         S.W.
HEAD RUN   1 IN 40      1 IN 60
ELSEWHERE   1 IN 80      1 IN 100

11. ALL GULLY CONNECTIONS TO BE 150mm VITRIFIED UPVC UNLESS
NOTED OTHERWISE

12. MINIMUM COVER TO DRAINAGE SOFFIT LEVEL;

LANDSCAPING      TRAFFICKED AREAS       HIGHWAYS
0.600m             0.900m             1.200m

· CLASS 'S' BEDDING AND SURROUND TO BE USED WHERE MINIMUM
COVER IS ACHIEVED.

· WHERE MINIMUM COVER IS NOT ACHIEVED CLASS 'Z' BEDDING AND
SURROUND (CONCRETE ENCASEMENT) IS TO BE USED.

P02 KF Revised to suit latest Architects layout03.03.26

DETAILS OF EXISTING WATER MAIN AND ALL EXISTING
DRAINAGE TO BE CONFIRMED PRIOR TO WORKS ON

SITE. DRAINAGE LAYOUT HAS BEEN SHOWN FOR
INFORMATION PURPOSES ONLY AND IS SUBJECT TO

CHANGE UPON RECEIVAL OF SUPPORTING
INFORMATION

P03 KF Revised Site Boundary05.03.26
P04 PB Client comments27.04.26



 

19.0 APPENDIX I – FLOOD EXCEEDANCE ROUTE 
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20.0 APPENDIX J – PROPOSED HYDROBRAKE® DETAILS 
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The head/flow characteristics of this 
Hydro-Brake  Optimum Flow Control are unique. Dynamic hydraulic modelling 
evaluates the full head/flow characteristic curve. 
The use of any other flow control will invalidate any design based on this data 

and could constitute a flood risk.

Hydro-Brake  Optimum

DESIGN
ADVICE

Control Point Head Flow 
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TM

THIS DESIGN LAYOUT IS FOR ILLUSTRATIVE PURPOSES ONLY. NOT TO SCALE.

®

       LIMIT OF HYDRO INTERNATIONAL SUPPLY
THE DEVICE WILL BE HANDED TO SUIT SITE CONDITIONS
FOR SITE SPECIFIC DETAILS AND MINIMUM CHAMBER SIZE REFER TO HYDRO INTERNATIONAL
ALL CIVIL AND INSTALLATION WORK BY OTHERS
* WHERE SUPPLIED

IMPORTANT:

®

®

HYDRO-BRAKE   IS A REGISTERED TRADEMARK FOR FLOW CONTROLS DESIGNED AND MANUFACTURED EXCLUSIVELY BY 
HYDRO INTERNATIONAL

®

®
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Hydro International Ltd • Unit 2, Rivermead Court • Kenn Business Park • Windmill Road • Kenn • Clevedon • BS21 6FT • Tel: 01275 878371 • Website: hydro-int.com • Email: enquiries@hydro-int.com 

This Hydro-Brake ® Optimum includes:

•All in                 Grade               stainless steel
• Integral pivoting by-pass door allowing
clear line of sight through to outlet, c/w 
operating rope
• Media blasted for corrosion resistance
• Variable flow rate post installation via

adjustable inlet (if necessary) 
• Indicative Weight:
• Product Carbon Footprint:

Based on a 3rd party verified EPD: hydro-int.com/epd
hydro-int.com/patents
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Technical Specification
Original Setting Minimum Setting Maximum Setting

Control Point Head (m) Flow (l/s) Head (m) Flow (l/s) Head (m) Flow (l/s)
Primary Design 1.000 2.500 1.000 2.232 1.000 2.726
Flush-Flo™ 0.307 2.492 0.380 2.047 0.279 2.857
Kick-Flo® 0.627 2.020 0.625 1.800 0.624 2.205
Mean Flow 2.192 1.873 2.449
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Head (m) Flow (l/s)
0.000 0.000
0.034 0.504
0.069 1.468
0.103 2.081
0.138 2.250
0.172 2.360
0.207 2.429
0.241 2.469
0.276 2.488
0.310 2.492
0.345 2.487
0.379 2.473
0.414 2.453
0.448 2.426
0.483 2.389
0.517 2.338
0.552 2.269
0.586 2.175
0.621 2.050
0.655 2.061
0.690 2.109
0.724 2.156
0.759 2.202
0.793 2.247
0.828 2.291
0.862 2.334
0.897 2.376
0.931 2.417
0.966 2.457
1.000 2.497

DESIGN
ADVICE

The head/flow characteristics of this SHE-0075-2500-1000-2500 Hydro-Brake® Optimum
Flow Control are unique. Dynamic hydraulic modelling evaluates the full head/flow
characteristic curve.

! The use of any other flow control will invalidate any design based on this data
and could constitute a flood risk.

DATE 17/09/2025 09:54 SHE-0075-2500-1000-2500Site Royle Road
DESIGNER Paige Blundell Hydro-Brake® OptimumRef 2885
© 2024 Hydro International, Rivermead Court, Kenn Business Park, Windmill Road, Kenn, Clevedon, BS21 6FT. Tel 01275 878371 Fax 01275 874979 Web www.hydro-int.com Email designtools@hydro-int.com

hydro-int.com/patents

https://hydro-int.com/en/patents


Technical Specification
Original Setting Minimum Setting Maximum Setting

Control Point Head (m) Flow (l/s) Head (m) Flow (l/s) Head (m) Flow (l/s)
Primary Design 1.000 4.500 1.000 3.964 1.000 4.965
Flush-Flo™ 0.292 4.482 0.412 3.557 0.265 5.248
Kick-Flo® 0.630 3.636 0.632 3.204 0.631 4.023
Mean Flow 3.906 3.264 4.423
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0.103 3.430
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0.172 4.277
0.207 4.392
0.241 4.454
0.276 4.479
0.310 4.479
0.345 4.462
0.379 4.432
0.414 4.394
0.448 4.345
0.483 4.282
0.517 4.199
0.552 4.084
0.586 3.926
0.621 3.711
0.655 3.702
0.690 3.791
0.724 3.876
0.759 3.960
0.793 4.042
0.828 4.122
0.862 4.200
0.897 4.277
0.931 4.352
0.966 4.426
1.000 4.498

DESIGN
ADVICE

The head/flow characteristics of this SHE-0100-4500-1000-4500 Hydro-Brake® Optimum
Flow Control are unique. Dynamic hydraulic modelling evaluates the full head/flow
characteristic curve.

! The use of any other flow control will invalidate any design based on this data
and could constitute a flood risk.

DATE 27/04/2026 13:42 SHE-0100-4500-1000-4500Site Royle Road
DESIGNER Paige Blundell Hydro-Brake® OptimumRef 2885
© 2024 Hydro International, Rivermead Court, Kenn Business Park, Windmill Road, Kenn, Clevedon, BS21 6FT. Tel 01275 878371 Fax 01275 874979 Web www.hydro-int.com Email designtools@hydro-int.com

hydro-int.com/patents
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The head/flow characteristics of this 
Hydro-Brake  Optimum Flow Control are unique. Dynamic hydraulic modelling 
evaluates the full head/flow characteristic curve. 
The use of any other flow control will invalidate any design based on this data 

and could constitute a flood risk.
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This Hydro-Brake ® Optimum includes:

•All in                 Grade               stainless steel
• Integral pivoting by-pass door allowing
clear line of sight through to outlet, c/w 
operating rope
• Media blasted for corrosion resistance
• Variable flow rate post installation via

adjustable inlet (if necessary) 
• Indicative Weight:
• Product Carbon Footprint:

Based on a 3rd party verified EPD: hydro-int.com/epd
hydro-int.com/patents
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3 mm 304L

15 kg
58.35 kgCO2e
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