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1 Executive Summary 
1.1 Executive Summary 

1.1.1 The National Planning Policy Framework (CLG, 2012) requires a Flood Risk Assessment (FRA) 
to be provided for development proposals greater than 1 hectare. This assessment aims to 
inform the local planning authority of the expected changes in flood risk and vulnerability that 
could result from the development. Priority is given in the National Planning Policy Framework 
(NPPF) to the use of sustainable drainage systems (SuDS) as the means for safely managing 
any residual post development flood risk. 

 Where ground conditions do not support the use of infiltration based SuD’s systems; 
consideration must be given to other sustainable methods, including retro fitting of existing 
drainage systems. 

1.1.2 This Flood Risk Assessment (FRA) supports an outline planning application for additional 
development and redevelopment of the University of Cambridge’s West Cambridge site. 

1.1.3 The majority of the 1999 Master Plan has been built with primary highway and drainage 
infrastructure constructed to service the current mix of commercial and academic land use. 

1.1.4 Development proposals, whilst providing significant economic benefits to the city could increase 
flood risk to both the development and downstream catchments from increased rates and 
volumes of surface water. Development will also place a greater demand on potable water, 
resulting in increased waste water discharges to the public sewer network. 

1.1.5 Development has the potential to reduce water quality and increase pollution risk unless 
effectively mitigated.  This FRA demonstrates how these considerations will be mitigated and 
managed in line with current best practice set out in NPPF and LLFA guidance. 

1.1.6 It is recognised that both the Coton Brook and Wash Pit Brook are sensitive watercourses in 
both ecological and hydrological terms. Mitigation measures will be necessary to ensure there 
is no adverse impact on water quality.  The proposed pollution mitigation measures are set out 
in Appendix R. 

1.1.7 The Environment Agency (EA) flood map shows the site is outside the 0.1% annual probability 
flood extent. For planning purposes, the site is within Flood Zone 1 and is considered at low 
probability of flooding.  Flood Zone 1 is land assessed as having less than 0.1% annual 
probability (1 in 1000 year) of flooding from fluvial sources. 

1.1.8 As required by the NPPF, all forms of potential flooding have been considered. The greatest 
post-development flood risk is that associated with increased rates and volumes of rainfall run 
off, resulting from increased impervious areas. 

1.1.9 There are physical and spatial constraints (e.g. levels and easements) associated with 
integrating new development and infrastructure with existing. The drainage strategy has been 
developed to minimise impact on existing infrastructure and utilities where possible.  

1.1.10 The drainage strategy, set out in the following FRA, has been developed to optimise the use of 
existing strategic drainage infrastructure (such as the Western lake and Payne’s Pond and 
interconnecting canal) as much as possible, whilst accommodating the requirements of the 
NPPF and Lead Local Flood Authority, (Cambridgeshire County Council), with regard to climate 
change allowances and long-term surface water storage requirements run-off rates and water 
treatment. 

1.1.11 The proposed construction phasing has been considered in the development of the drainage 
strategy. Additional strategic storage will be provided within the Lake, Canal and South Eastern 
(Paynes Pond) pond, with discharges restricted to the agreed 1 in 1 year Greenfield run off rate.  
This will enable existing underground storage to be removed and facilitate phased development, 
without increasing flood risk elsewhere. 
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1.1.12 The proposed construction phasing of drainage measures has been carefully considered in the 
development of the drainage strategy.  Some development will require the removal of existing 
underground storage and this will be mitigated by free flow discharges to the Western Lake, 
Payne’s Pond and Canal, from affected plots.  Some plots will require on plot attenuation, with 
restricted discharges. 

1.1.13 Within the known environmental and technical constraints, existing surface water infrastructure 
has been optimised to provide attenuation. It will be necessary for some development plots to 
utilise on plot storage. Whilst the exact details of the majority of plot development are currently 
unknown, the provision of source control, treatment and attenuation will require innovative 
solutions (CIRIA C 753 The SuDS Manual) to be delivered by the respective plot developers  

1.1.14 It is envisaged that future Reserved Matters Applications will incorporate techniques such as: 

 Green Roofs 
 Blue Roofs 
 Tanked Permeable Paving 
 Rills / Swales 
 Roadside Bio-retention areas 

 
This list is not exhaustive. 

 
1.1.15 The proposed drainage strategy has been developed to integrate into landscaping proposals. 

This includes significant improvements to the Lake, Canal and South Eastern pond which will 
promote biodiversity and assist in water treatment.  

1.1.16 Where utilities permit, bio-retention systems will be installed along primary streets, which would 
assist in the treatment and conveyance of road run off. 

1.1.17 The drainage strategy proposes to limit site discharges for all storm events up to and including 
the 100 year plus 40% climate change event to 2.59 I/s/ha.  This rate is the equivalent to a 10% 
betterment of the 1 in 1-year greenfield run-off rate (2.88 i/s/ha) previously agreed with the 
Environment Agency, as part of the 1999 masterplan consent. 

This will result in substantially lower discharges to both the Coton Brook and Washpit Brook for 
the 1% (plus climate change) design event, and provides significant betterment for the 
downstream catchments. 

1.1.18 Reinforcement of the private foul sewer network located in Coton footpath, will be necessary 
through the formal sewer requisition process. Anglian Water has confirmed connections to the 
downstream public sewer network can be made following reinforcement. 

1.1.19 This Flood Risk Assessment concludes that the development proposals are considered 
appropriate subject to the measures set out in the following sections being implemented on site. 
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2 Introduction 
2.1 Introduction 

2.1.1 Peter Brett Associates LLP (PBA) has been appointed by the University of Cambridge to 
prepare a Flood Risk Assessment (FRA) to support an outline planning application for additional 
mixed use development at the West Cambridge site located south of Madingley Road, 
Cambridge. 

2.1.2 The existing site is predominantly brownfield and benefits from a site wide drainage 
infrastructure, built out to service the consented 1999 masterplan. Under the proposals, 
significant additional development will be delivered. Details of proposed development are set 
out in Section 4. 

2.1.3 The drainage strategy proposes to re-engineer existing drainage assets and implement 
additional measures which reflect current best practice, with due consideration to the technical 
and environmental constraints facing development as optimising existing drainage is the most 
sustainable way of draining the existing site.  Careful consideration has been given to 
supplementing existing surface water provision, by integrating water services infrastructure with 
established and proposed green infrastructure corridors and drainage.   

The objective of the FRA is to:- 

i. Liaise with relevant stakeholders to understand capacity constraints of on-site/offsite 
drainage relating to flood risk; 

ii. Evaluate the level of flood risk from all potential sources of flooding on the site and the 
surrounding area;  

iii. Identify the extent to which mitigation measures are required to manage flood risk from all 
sources; 

iv. Establish the evidence base for sustainable mitigation measures for managing post 
development surface water discharges and flood risk on-site, so that these proposals can 
be incorporated within the scheme layout, without adverse impact on people, or property; 

v. Establish mitigation measures to treat and maintain water quality; so there is no adverse 
ecological impact to receiving watercourses. 

vi. Demonstrate that in flood risk terms, the site is suitable for mixed use development. 

vii. Demonstrate that the measures set out in the drainage strategy are sustainable, innovative 
and provide betterment to existing downstream catchments, and reduce flood risk. 

PBA have prepared this FRA in accordance with Section 10 of the Planning Practice Guidance 
(PPG) on ‘Flood Risk and Coastal Change’ document.    



 

4 
 

J:\31500 West Cambridge Masterplan\Reports\FRA\For Issue 20170630\31500 - Flood Risk Assesment 20170630 REV 
B.docx 

3 Existing Site  
3.1 Site Location and Existing Use 

3.1.1 The site is bordered to the North by Madingley Road, to the West by M11, to the East by Clerk 
Maxwell Road and to the South by Coton footpath. The total site area is approximately 66.5ha. 
A site location plan can be found in Appendix A. The site is centred on or near National Grid 
Reference:542496E, 259085N (NGR TL42496, 59085).  

3.1.2 The majority of the site has been developed in line with the original consented 1999 Masterplan. 
However, the Paddocks associated with the Vet School remain Greenfield. 

3.1.3 Since 1999, Reserved Matters planning applications have been approved for a number of plots. 
Many of the plots have been constructed or are in the process of completion. Currently, the 
amount of development area represents approximately 34.60ha of the site. 

3.2 Topography 

3.2.1 A site wide topographical survey was completed in 2014 and is included in Appendix B. The 
northern boundary with Madingley Road falls from approximately 19.50m AOD to 16.80m AOD 
West to East and the Southern boundary of the site falls from approximately 17.50m AOD to 
12.70m AOD West to East. Within the site there is a ridge that falls eastwards from 19.70m 
AOD to 14.70m AOD, broadly through the upper third of the site. This watershed splits the site 
into two catchments, with approximately one third of the site draining Northwards and the 
remainder draining to the South East. The watershed catchments and respective outfalls are 
shown in Appendix C. 

The two most prominent drainage features within the site are the lake located West of the 
Sports Centre, (‘The Western Lake’) the South Eastern pond (adjacent to Coton Footpath and 
known as Payne’s Pond) and the interlinking ditch, which is known as the Canal. 

3.3 Current Drainage Regime 

3.3.1 There are two main outfalls from the site into which all site flows eventually drain. Discharges 
from the Northern catchment drain via a piped network to a series of ditches and culverts located 
adjacent to Madingley Road, before eventually out falling to the Washpit Brook, located north 
east of the Site. 

Runoff from the remainder of the site is collected and conveyed via a piped network to the 
existing attenuation features located along the southern boundary. The lake, Canal and South 
Eastern pond attenuate flows before discharging off-site at restricted rates via the 450mm 
diameter culvert located to the South East and adjacent to Coton Footpath. 

Flows from the site are restricted by a three-stage flow control to Greenfield run off rates 
previously agreed with the Environment Agency, as part of the consented 1999 FRA. These 
rates are set out in Section 8 “Surface and Foul Water Drainage Strategy” and permit a 
maximum discharge up to and including the 1 in 100 year Greenfield run off rate. 

Appendix D provides details on the existing off-site public sewer provisions for both surface 
and foul water. Appendix B includes a site wide utilities plan. 

Based upon the existing watershed, foul flows drain to either a 300mm diameter public sewer 
located in Madingley Road, or to the private foul sewer, located within Coton Footpath, which 
gravitates Eastwards before discharging into a 225mm diameter public sewer located in 
Wilberforce Road. Details of the arrangements are shown on the Anglian Water sewer plans  
(Appendix D). 
 

3.3.2 Coton Brook is located along the South Eastern boundary of the site. Coton Brook drains 
Eastwards before draining into a 450mm diameter culvert which passes under the Emmanuel 
College Sports Grounds and Wilberforce Road, before re-emerging into an open watercourse, 
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the Bin Brook, located Eastwards. An unnamed watercourse drains North Westward before 
discharging to the Washpit Brook located westwards. 
On-site drainage infrastructure to deliver the 1999 Masterplan has been built out in four phases. 
Primary sewers have been installed with spurs provided for the majority of the plots shown on 
the consented masterplan. The majority of the central and North Western / South Western areas 
drain freely to the Lake, where flows are attenuated before discharging via a three stage flow 
control to the Canal. These areas enjoy an unrestricted discharge with the lake providing 
strategic attenuation.  

3.3.3 The North Eastern and South Eastern areas were delivered under the earliest phases of build 
out and, therefore, the majority of storage is provided by underground tanks located beneath 
the existing car parks.  Underground storage is also provided in the car parks located South of 
Charles Babbage Road. Discharges to the Canal and South Eastern Pond from the areas are 
restricted by flow controls. The existing arrangements are shown in Appendix C. Flows from 
these plots discharge at restricted Greenfield rates using staged controls for the 1 in 1, 30 and 
100-year events, and are conveyed via a 300mm diameter pipe to Coton Brook. 

3.3.4 Historically the primary sewers, whilst not offered for adoption to Anglian Water, were designed 
in accordance with Sewers for Adoption. 

In order to establish the condition, capacity and connectivity of the existing primary foul and 
surface water sewer network, Peter Brett Associates commissioned a CCTV survey on behalf 
of the University of Cambridge. 

In general, the existing sewer network is in good condition. However, a number of pipes were 
encountered where debris / detritus has reduced the cross-sectional pipe area by up to 20%. 
The majority of material encountered within the pipework appears to be debris from 
construction. Clearly, any reduction in pipe capacity could increase flood risk. This can be 
mitigated by the measures discussed in Section 8.0. 

Selected extracts from the CCTV survey showing the worst effected pipes are included in 
Appendix E. The complete survey is available for inspection at the offices of PBA Cambridge. 

3.3.5 As discussed in 3.2.1 there is a ridge line that falls in elevation Eastwards. This essentially splits 
the site into two catchments; with approximately one third of the site area draining Northwards 
and the remainder draining South East. The ridge and catchments are shown in Appendix C. 

3.3.6 The Northern catchment is approximately 14.80ha representing 23% of the total site area. The 
Southern catchment is 50.20ha and represents 77% of the total site area. Of the total site area, 
approximately 27ha (41%) consists of impervious areas (roofs hard standings and roads etc) 

3.3.7 Approximately half of the northern catchment drains surface water via a network of pipes and 
ditches to Washpit Brook located to the North West of Madingley Road. The remainder of the 
Northern catchment is conveyed Eastwards via a 300mm diameter public surface water sewer, 
which ultimately outfalls into Bin Brook located East of the Emmanuel College sports ground.  
 
The entire Southern catchment drains by gravity to the South Eastern corner of the site where 
it discharges into Coton Brook. 

3.3.8 Foul water is also split into two catchments as described above. The northern catchment of the 
site discharges foul flows to a public foul sewer 300mm diameter located in Madingley Road 
that gravitates Eastwards connecting into the public sewer, network in Queens Road. The 
Whittle Laboratory located to the north east of the site also drains into the Madingley Road 
sewer. The Southern part of the site discharges to a private foul sewer of 300mm diameter 
located in Coton footpath that gravitates Eastwards to the public sewer network in Wilberforce 
Road.  

3.4 Design Criteria (1999 Consented Masterplan) 

3.4.1 The previous site wide consented masterplan produced in 1999, (whilst not completely built 
out), allowed for 85% of impermeable areas from most of the site, (with the exception of central 
areas to the north and the landscaped western perimeter) which were proposed to be left to 
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discharge to the Western lake or Canal. Overall the full 1999 masterplan allowed for an 
impermeable area of 42.08ha, a PIMP of 64%.  

3.4.2 Plan 31500/2001/149 enclosed in Appendix C illustrates the catchment areas of the previous 
consented site wide masterplan and the extent of impermeable area previously designed for.  

3.4.3 The Northern catchment is approximately 20.61ha in total area. Of this area, 10.56ha is 
impermeable. The Southern catchment which ultimately drains to Bin Brook is approximately 
45.53ha in area. Of this area, 31.52ha is impermeable. Across both catchments, the total site 
area is 66.14ha which also includes for 42.08ha of impermeable area. This represents a PIMP 
of 64% overall. 

3.4.4 The South-Eastern portion of the Bin Brook catchment drains to a strategic attenuation pond 
situated directly in the south east corner of the site. This is historically known as Payne’s pond. 
Currently this pond receives run-off from 31.52ha of impermeable area. Flows are attenuated 
to the 1 in 1, 30 and 100-year greenfield runoff rates.  

3.4.5 The remainder of the South-Western of the catchment, drains to the Western lake. The lake 
accommodates 17.77ha of impermeable area. Flows are attenuated to the 1 in 1, 30 and 100-
year greenfield runoff rates. The existing permanent water level of the lake is 15.300 AOD and 
the invert 12.200 AOD. The maximum water level is 16.186 AOD. 

3.4.6 A 3 stage flow control is located within the Canal located East of the lake. Surface water from 
the lake flows via a canal feature which conveys flows to the south-east corner where they drain 
to the Coton Brook watercourse. 

3.4.7 The Greenfield run off rates previously agreed with the Environment Agency, as part of the 
Consented 1999 FRA are summarised in Table 1.  

Return Period Flow Rate 

1 in 1-year rate 2.88 l/s/ha 

1 in 30-year rate 7.96 l/s/ha 

1 in 100-year rate 11.79 l/s/ha 

Table 1 Historical Consented Greenfield Rates (as agreed previously with EA) 

3.4.8 Based on these rates and the extent of impermeable areas allowed for within the original 1999 
consented masterplan (shown on plan 31500/2001/149 in Appendix C), the current discharge 
rates for each storm event for each catchment can be assessed. This is shown in Table 2 

Return Period Bin Brook Washpit Brook 

1 in 1 year 91 l/s 30 l/s 

1 in 30-year event 251 l/s 84 l/s 

1 in 100-year event 372 l/s 125 l/s 

Table 2 Existing Discharge Rates (Bin Brook and Washpit Brook catchments) 

3.5 Ground Conditions 

3.5.1 There have been numerous ground investigations undertaken since 1999 to inform the design 
of the primary infrastructure (lake, ponds, drainage and roads). In addition, consented plot 
development required ground investigations to inform detailed design. 

As part of our appointment, PBA undertook a desktop review of the reports available. The 
technical note summarising ground conditions is included in Appendix F, and confirms that the 
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underlying soils generally comprise Gault Clay and Mudstone. A review of existing British 
Geological Survey borehole confirms the drift deposits are predominantly clay. 

3.5.2 The British Geological Surveys (BGS) extracts showing the site’s geology are included in 
Appendix G. The site is underlain by the Gault Formation comprising Mudstone. There are 
limited number of boreholes within the West and Northern parts of the site.  
 
The boreholes located within the Western part of the site describe the ground as consisting of 
“Firm brownish grey silty clay with a little fine rounded gravel”. Review of the Soilscapes website 
of Cranfield University show the site has “Lime-rich loamy and clayey soils with impeded 
drainage”. 

3.5.3 The cohesive nature of the underlying soils suggests infiltration into the underlying ground is 
very unlikely.  

3.5.4 The EA map shows that the site is not within a Source Protection Zone (see Error! Reference 
source not found. below). The EA map indicates the site is not above a bedrock aquifer. The 
topography of the site, and nature of the underlying soils, indicates groundwater is likely to be 
encountered at depth.   

  

Figure 1: Groundwater source protection zones (EA, 2016) 

 

Site location 
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4 Development Proposals 
4.1 Development Proposals 

4.1.1 Development proposals include the following land uses: 

 Academic research 

 Commercial research 

 Nursery 

 Shops, Café, restaurant/public house 

 Assembly and Leisure 

 Ancillary Infrastructure (Energy Centre/Car Parks) 

 
 The majority of the 1999 consented masterplan has been built out providing approximately 

164,550m2 of floor space. Approximately 70,887m2 of consented floor space has not been 
implemented. 
 

4.1.2 Densification of the West Cambridge site will result in a substantial increase of impervious 
surfaces (car parking, roads, hard standings and roofs), which will increase the rate of surface 
water runoff and potentially the volume. The potential for infiltration is limited on the site. Unless 
sustainable mitigation measures are implemented, there is a risk that densification could 
increase flood risk to the development itself and impact upon downstream catchments. 

The concentration of parking by the provision of multi-storey car parking, could also increase 
the risk of pollution incidents.  Consideration of mitigation measures are set out in the following 
sections. 

The existing site benefits from significant drainage infrastructure, which is to be modified and 
incorporated into the site-wide drainage strategy. To enable flood risk associated with the 1 in 
100-year annual probability event, including climate change, to be mitigated and managed in a 
sustainable manner, a wide range of SuDs techniques have been identified. These are 
discussed in Section 8. 
 
It is envisaged development will be delivered in three phases, with the majority of the primary 
drainage infrastructure delivered in Phase 1. 
 
Development will entail demolition of some existing buildings, and replacement with modern 
facilities. 
 
The proposed developable areas by phase are summarised in the following table. 
 

Phase Total GEA (m²) * 

Existing (including buildings to be demolished) 153,869 

Built in Phase 1 
Built in Phase 2 
Built in Phase 3 
Total (Existing and Built) 
Total (Existing and Built – demolished) 

177,364 
177,846 

99,307 
608,386 
559,196 

Table 3 Development Areas by Phase (* For illustrative purposes) 
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A detailed breakdown of these areas, by use, is included in the illustrative development schedule 
included in Appendix H. 
 

4.1.3 The total impervious areas, post development, will be approximately 45.65ha which represents 
68% of the entire site area (66.50ha). 
 
The remainder of the site area will consist of landscaped public realm and open spaces. 
 
The illustrative plot plan indicating phasing, including public realm areas is included in Appendix 
I.  
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5 Reference Documents 
5.1 Policy Context 

PBA have prepared this FRA in accordance with the relevant national, regional and local 
planning policy guidance as follows: 

 National policy regarding flood risk as contained within the National Planning Policy 
Framework (NPPF) and the Technical Guidance to the NPPF, both issued by the 
Communities and Local Government (CLG, 2012) in March 2012 and the ‘Flood Risk and 
Coastal Change’ document released in March 2014 (CLG, 2014). Table 4 of the EA 
document ‘Adapting to Climate Change: Advice for Flood and Coastal Erosion Risk 
Management Authorities’ implies that an increase of 40% over the 1961-1990 peak rainfall 
intensity should be used as a suitable allowance for the potential impact of climate change 
on storm events from 2070 onwards.  

 A collection and review of available flood risk information within the city of Cambridge is 
presented within the ‘Cambridge and Cambridgeshire Level 1 Strategic Flood Risk 
Assessment dated September 2010 (WSP, 2010). Extracts from the Assessment are 
included in Appendix J.  

 The Cambridge Local Plan 2006 sets out policies and proposals for future development 
and land use to 2016. The plan contains a policy on Flood Risk but was deleted in 2009 as 
it was covered in National and Regional Policy. Site 7.06 West Cambridge, South of 
Madingley Road is identified as a major allocation site. Cambridge City Proposals Map 
identifies the site as a “Proposal Site”. Details of the policies are shown in Appendix K. 

 The Cambridge Local Plan 2014: Proposed Submission sets out the planning strategy for 
future growth up to 2031 but the plan is not expected to be adopted until 2017 and is 
currently subject to examination by the Secretary of State. Policy 18: West Cambridge Area 
of Major Change states that development in this area will be permitted in line with the 
existing planning permissions. Policy 31: Integrated water management and water cycle 
requires SuDS to be integrated into developments where possible and Policy 32: Flood 
Risk. Policy 40: Development and expansion of business space encourages the West 
Cambridge site to be developed. Policy 43: University faculty development identifies the 
West Cambridge site as an opportunity to enhance faculty and research facilities. Details 
of the policies are shown in Appendix K.  

 Cambridge and Milton Surface Water Management Plan (SWMP) dated November 2011 
(Hyder Consulting & Edenvale Young, 2011) outlines the predicted risk and preferred 
surface water management strategy for the Cambridge area. Relevant Information from 
SWMP is included in this assessment in Appendix J.  

 Department for Environment, Food & Rural Affairs and Environment Agency Flood Risk 
Assessment for Planning Applications Advice April 2012 ‘All development in Flood Zones 
1 where development is more than 1 hectare (ha)’ requires a Flood Risk Assessment. 

 The Flood and Water Management Act (2010) gives the EA a strategic overview role for 
flood risk, and gives local authorities responsibility for preparing and putting in place 
strategies for managing flood risk from groundwater, surface water and ordinary 
watercourses in their areas as Lead Local Flood Authorities (LLFA).  

 On 24th March 2015, the Government laid a statutory instrument making Lead Local Flood 
Authorities a statutory consultee by adding the consultation requirement to Schedule 4 of 
the Development Management Procedure Order.  LLFAs are now statutory consultees to 
LPAs for major developments (10 dwellings or more) for surface water drainage.  
 

 A Preliminary Flood Risk Assessment (PFRA) dated January 2011 (Hyder Consulting, 
2011) was produced for Cambridge County Council to fulfil its statutory requirements under 
the Flood Risk Regulations, which implement the requirements of the European Floods 
Directive. PFRAs provide evidence to help LLFAs manage local flood risk through their 
local flood risk management strategies.  
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6 Methodology 
The following key methods and design standards have been followed in the preparation of this 
FRA: 

 The latest method for incorporating climate change allowances into new development is 
included within ‘Adapting to Climate Change: Advice for Flood and Coastal Erosion Risk 
Management Authorities’ prepared by the Environment Agency in 2016. Within the East 
Anglian Region, this document stipulates a “central” or “upper” limit for climate change 
should be made of 20% and 40% respectively dependent upon site characteristic and 
severity of flooding impact. In accordance with this document, an allowance of 40% in 
increase in rainfall intensity has been included in the modelling work and output drainage 
calculations provided (Appendix L). 

 The order in which disposing of surface water from development sites should be 
undertaken is stipulated within the Building Regulations Requirement Part H3. This 
stipulates that desirably, all run off should be disposed of via infiltration. Where this is not 
reasonably practicable to do so then to a watercourse, and when this not practicable, a 
sewer. All surface water disposal mechanisms contained within this FRA will be in 
accordance with this approach.  

 Good practice sustainable drainage systems design advice is given in The SuDS Manual 
(C753) released by CIRIA in 2015. This manual defines SuDS as “Drainage systems which 
are considered to be environmentally beneficial, causing minimal or no long term 
detrimental impact”. SuDS can be in a variety of forms, including detention basins, ponds, 
wetlands, lakes swales and permeable surfaces. The design of new SuDS systems used 
for this development site as well as their proposed treatment efficiencies and long term 
storage provisions will be in full accordance with the SuDS Manual approach.  

 Pipe networks for both the surface and foul water will be designed in full accordance with 
Sewers for Adoption 7th Edition. This includes;  

- Surface water pipes sized to surcharge in 1:30 year storm event with flooding 
permissible only during 1:100-year storm events (in the event of flooding, flood water 
will always be a minimum 300mm below finished floor levels), and routed away from 
buildings. 

- Minimum self-cleansing velocities of 1.0 m/s and 0.75 m/s for surface and foul water 
pipes respectively 

- Endeavouring to provide a minimum of 1.2m cover to all pipework within hard 
landscaped areas. 

- All pipes to make soffit to soffit connections will typically no sump allowance made in 
manholes. 

 All SuDS storage features and pipe networks implemented as part of this development will 
be fully modelled in Micro-drainage hydraulic design software using continuous rainfall 
series for the critical storm duration. Storage has been assessed using FEH rainfall data. 

 All existing pipe alignments, gradients and levels have been established from the CCTV 
and topographical survey.  

 Further specific design measures and considerations are contained within Section 8 of this 
FRA. 

 In addition, PBA have held meetings with the LLFA to discuss and agree the principles of 
the strategy set out in this report. A copy of the correspondence is included in  
Appendix M. 



 

12 
 

J:\31500 West Cambridge Masterplan\Reports\FRA\For Issue 20170630\31500 - Flood Risk Assesment 20170630 REV 
B.docx 

7 Flood Risk 
7.1 Environment Agency Flood Zone  

7.1.1 The EA Flood Zone Map, enclosed in Appendix N shows the site to be located within Flood 
Zone 1: Low Probability, having a less than 1 in 1000 annual probability of river or sea flooding 
(<0.1%) in any year). The risk of fluvial flooding is therefore low. All land uses are deemed 
appropriate within this zone. 

7.2 Surface Water Flooding 

7.2.1 The site falls within the ‘Bin Brook Wet Spot’, an area considered to be at risk of surface water 
flooding. It has been identified in the SWMP (Surface Water Management Plan) as one of a 
number of areas within the City which have a history of localised surface water flooding.  These 
areas are identified as ‘Wet Spots’ in the report. 

7.2.2 Although the site is within the Bin Brook Wet Spot, the Stage 1 SWMP modelling results show 
that the depth of flooding at the lowest elevation of the site is very low (0.1m-0.30m) during a 1 
in 200-year rainfall event. Results from the SWMP take precedence over the EA and SFRA 
surface water maps. Taking the above into consideration, the risk of surface water flooding is 
considered to be low.  

7.3 Groundwater Flooding 

7.3.1 A review of historical Ground Investigation reports and BGS borehole records has indicated 
groundwater flooding is unlikely. The site is underlain by drift deposits of clay above mudstone 
and hence the rate and quantity of groundwater recharge will be limited. The risk of groundwater 
flooding is therefore considered to be low. The EA also confirms that the site is underlain by the 
Gault Formation which is designated as unproductive strata. 

7.4 Sewer Flooding 

7.4.1 Anglian Water have no records of flooding in the vicinity that can be attributed to capacity 
limitations in the public sewerage system. 

7.5 Reservoir Flooding 

7.5.1 The site is not in an area which is at risk of flooding from a reservoir (as indicated on EA on-line 
data). 

7.6 Historical Flooding 

7.6.1 The SFRA indicates the site has no flood history. No data relating to historical flooding episodes 
were identified by Cambridgeshire County Council (CCC). 

7.7 Vulnerability 

7.7.1 The proposed development will provide a mixed use. The most vulnerable classification is the 
student halls of residence that are classified as ‘More Vulnerable’ in Table 2 of the PPG ‘Flood 
Risk and Coastal Change’. Table 3 of the same section states that this classification is 
appropriate for development within Flood Zone 1.  

7.8 Sequential and Exception Tests 

7.8.1 The site is located within Flood Zone 1 and therefore the sequential and exception tests are not 
required.  
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8 Surface & Foul Water Drainage Strategy 
8.1 Strategy Development 

This surface water drainage strategy has been developed in full accordance with current best 
practice, National and Regional Planning Policy Guidance and with regard to the known 
technical and environmental considerations which exist on site.  Proposed measures have been 
develop following consultation and meetings with the LLFA. 

8.1.1 The objective is to mitigate the risk of surface water flooding within the site curtilage boundary 
and to downstream development. It is intended that development will not increase pollution risk 
or impact adversely on ecology. 

8.1.2 The site is brownfield and incorporates infrastructure (drainage, roads, utilities etc) which have 
been constructed over the past 16 years. There are physical constraints (levels, service 
easements, building clearances etc) which have, shaped development of the proposed drainage 
strategy. 

8.1.3 Densification of West Cambridge will see a total impermeable area across the site of 44.68ha. 
This represents an overall PIMP of 68%, an increase of 2.82ha of impermeable area when 
compared to the 1999 West Cambridge masterplan. 

8.1.4 Whilst the difference in total impermeable area between the 1999 masterplan and the 
densification proposals are relatively small, best practice associated with design of drainage 
infrastructure has evolved significantly since 1999, particularly with regards to higher rainfall 
intensities resulting from climate change predictions. This is reflected in industry standards, 
such as The SuDS Manual C753 (2015) and National / Local planning policies. Generally, 
significantly greater volumes of attenuation storage are required. 

8.1.5 An important element of the proposed drainage strategy is the re-use of as much of the existing 
drainage infrastructure as possible to reduce environmental impact.  The well-established 
Western lake, Canal and Payne’s Pond have established eco systems.  The proposed 
retrofitting of supplementary SuD’s features will provide other benefits, apart from flood risk 
mitigation, such as water quality treatment and bio-diversity.  

8.1.6 Based upon the indicative phasing of development, much of the existing underground storage 
located in the Eastern and Central areas of the site will need to be removed. In order to mitigate 
the temporary loss of this storage, it is proposed that enabling works are undertaken to the Lake, 
Canal and Payne’s Pond to replace storage loss, and mitigate the risk of flooding. Some 
enabling work will need to be implemented before plot development commences. The 
Construction Phasing is shown in Appendix O. The first phase of new development will include 
the first building of the relocated Cambridge University Engineering Department.  This will 
require removal of existing geocellular storage.  However, on plot storage will be provided within 
the plot boundary with flow restricted to the 1 in 1-year greenfield rate.  Flows will discharge to 
the existing Surface water system in Clerk Maxwell Road.  The access road servicing this first 
plot will drain to a swale which will treat runoff, before attenuating flows and discharging at a 
restricted rate. 

8.1.7 Subsequent extensions to this plot will require removal at storage serving the CAPE/Roger 
Needham building’s and the works to the Pond, Canal and Western lake will need to have been 
completed in advance. 

8.2 Surface Water Drainage Strategy 

8.2.1 The proposed drainage strategy is shown in Appendix P. This details the modifications required 
to the surface and foul water piped networks. The drainage strategy plans detail the proposed 
foul and surface water discharge rates, and storage facilities and storage volumes required. The 
drawings should be read in conjunction with the Micro Drainage simulation results contained in 
Appendix L. Details of the proposed catchments are also included. 
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8.3 Method of Surface Water Disposal  

8.3.1 The preferred surface water disposal hierarchy set out in The Building Regulations (Part H), has 
been assessed to ascertain suitability for this development, based upon known constraints. 

Infiltration 

The preferred method for disposal of surface water in the Building Regulations hierarchy is 
through infiltration to the ground. However, the underlying geology of this site is not viable due 
to the cohesive nature of the soils.  

Watercourse 

8.3.2 The next preferred method of surface water disposal is to discharge to a nearby watercourse. 
This option is the preferred method underpinning the proposed drainage strategy. 

Public Sewer  

8.3.3 The least preferred option is to discharge post development flows to a public sewer. It should 
be noted that existing plots draining to Washpit Brook do enter a small length of public sewer 
along Madingley Road prior to discharge to the Washpit watercourse.  Similarly, some Eastern 
plots currently discharge to the public surface water sewer in Clerk Maxwell Road.  It is not 
proposed to increase discharges. 

8.4 Proposed Discharge Rates 

8.4.1 It is proposed the whole site will discharge at the 1 in 1 year Greenfield runoff rate for all storm 
events up to and including the 1 in 100-year + 40% climate change event. Furthermore, a 10% 
reduction has been applied to the 1 in 1-year greenfield runoff rate previously agreed with the 
EA to provide additional flood betterment and to ensure long term storage requirement is met 
(refer to section 8.7). This results in a discharge rate of 2.592 l/s/ha being applied across the 
entire site.  Whilst this results in a slight increase in flow for the 1 in 1-year event for flows 
discharging to the Bin Brook catchment, there is a significant reduction in the discharges for 
most return periods including the 1 in 100-year design event, plus climate change.  The increase 
in the 1 in 1-year event is due to development driven changes to existing catchments that 
conversely also help to alleviate known drainage problems in the Washpit Brook catchment, in 
accordance with the LLFA’s objectives. 

8.4.2 This proposed strategy results in significant betterment to site discharges specifically during 
larger storm events where receiving watercourses and sewers are at the greatest risk of 
flooding. Table 4 indicates the differences between the proposed and existing discharge rates 
to the existing catchments. 

Return Period 
Proposed 

discharge to Bin 
Brook 

Proposed 
discharge to 

Washpit Brook 

Change to existing 
discharge to Bin 

Brook 

Change to existing 
discharge to 

Washpit Brook 

1 in 1-year 
storm event 101 l/s 16 l/s +10 l/s -14 l/s 

1 in 30-year 
storm event  101 l/s 16 l/s  -150 l/s  -68 l/s 

1 in 100-year 
storm event 101 l/s 16 l/s -271 l/s -109 l/s 

Table 4 Proposed Discharge Rates to Bin Brook and Washpit Catchments 
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8.5 Surface Water Attenuation Requirements 

8.5.1 Reducing all surface water discharge to rates equivalent to the 1 in 1-year greenfield runoff rate 
will require attenuation storage to be provided throughout the site, using a combination of 
techniques. 

8.5.2 The total volume required for all storage structures provided across the site has been assessed 
based on the 1 in 1 year Greenfield run-off discharge rate for all storm events up to and including 
the 1 in 100-year + 40% climate change critical event. A minimum of 0.3m freeboard from 
maximum water level to storage cover level will be provided at all times. Calculations are 
included in Appendix L. 

8.5.3 The provision of plot attenuation is primarily dependent upon the plot location within the 
masterplan.  Plot location determines site level constraints (e.g. existing roads, buildings etc) 
and whether a gravity connection to a strategic storage structure can be achieved. Maximum 
volumetric storage requirements are also a consideration. Attenuation for plots utilising free flow 
surface water discharges are provided by 3 large existing communal storage structures located 
within public realm areas. These are as follows; 

 Western Lake  

 South Eastern Pond (Payne’s Pond) 

 Canal (Wetland corridor) 

 
8.5.4 Due to level constraints, the Western and part of the central area of the proposed development 

can be drained by gravity to the Western lake and have an unrestricted discharge to it. The total 
extent of impermeable area draining to the western lake is 20.45ha. Whilst this represents an 
additional impermeable area of 2.68ha, throttling all flows back to the 1 in 1-year greenfield rate 
means a substantial increase in storage volume is required. For comparison, the discharge rate 
from the existing development during a 100-year storm event is 209.51l/s. The proposed 
development will discharge at 53 l/s.  

8.5.5 Additional storage within the Western lake will be achieved by lowering the existing flow control 
from 15.30 AOD to 14.30 AOD, a change of 1.0m. This will lower standing water level and in 
effect, increase the total storage volume of the Western lake from 9,466m3 to 18,334m3, 
representing an increase of 8,868m3. The maximum water level of the lake will still be 16.186 
AOD (as existing) and the lowering of the flow control will still result in a permanent water depth 
of 2.1m. The existing lake profile will remain unchanged.  However, additional landscaping to 
enhance the exposed lake fringes is envisaged. 

8.5.6 Flow from the Western lake will drain via a flow control, along the Canal before flowing through 
another flow control located down-stream of the Canal.  The flow is restricted to 59.52 l/s. This 
secondary flow control is necessary because the Canal receives direct run off from an 
impermeable area of 0.658ha and receives attenuated flows from the Western lake and also 
development plots (A_PR12, A18, A19 and A13). The 59.52l/s rate restricts pre-attenuated and 
direct runoff. It is intended that the Canal will be re-profiled, and increase volume to 554m3. 

8.5.7 The profile of Payne’s Pond will remain unchanged however the permanent (normal) water level 
will be reduced by 0.2m to 12.30 AOD. The maximum (flood) water level will be 12.90 AOD 
giving an effective storage depth of 0.6m and will utilise the existing pond profile. Payne’s Pond 
attenuates an impermeable area of 1.75ha arising from development located to the South-East 
of the development area and also provides attenuation to 3 buildings which will have their 
underground attenuation removed as part of the proposed works. This pond will release flows 
to Coton Brook watercourse at 5.00 l/s representing the 1 in 1-year rate.   

8.5.8 The remainder of the development plots, specifically those situated to the Eastern side of the 
site, will attenuate their flows on plot. Section 8.9 discusses this in more detail. 

Refer to drawings 31500/2006/116, 117 & 118. 
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8.6 On-Plot Surface Water Attenuation  

 In order to ensure the 1 in 1 year Greenfield run off rate is not exceeded for the Eastern plots, it 
is envisaged plot occupiers will need to utilise a variety of SuDS features and techniques to 
provide sufficient volume of on plot attenuation. This will be required to ensure storage 
 requirements are met.   It is envisaged an innovative approach to the use of SuDs systems will 
be required. Some of the techniques and systems that could be used, are as follows; 

- Tanked permeable pavements 

- Lined swales and filter drains  

- Detention basins  

- Green roofs 

- Blue roofs 

- Rills 

- Bio Retention areas 

8.6.1 The use of the 1 in 1-year discharge rate for all storm events up to an including the 1 in 100 
years plus 40% climate change event means plots will require throttled rates.   It is proposed 
that the minimum flow rate of on plot flow controls is 1 l/s. This equates to an orifice size of 
around 50mm in diameter, and which will require inspection and maintenance to ensure it 
operates effectively.  It is envisaged plot developers will provide details of their proposed 
maintenance regime with their Reserved Matters planning applications.  

8.6.2 Other implemented measures for attenuation systems include; 

- Treatment of storm water prior to entering flow controls reducing the presence of 
sediment and suspended solids entering the flow control 

- Monthly inspection of flow controls and regular cyclic maintenance 

- Implementation of overflow weirs to ensure if a blockage does occur storm water is 
kept underground 

- Directing overland flow along roads and using public realm areas for exceedance 
events  

8.7 Surface Water Volume Control (Long Term Storage) 

8.7.1 As set out in CIRIA C753 The SuDs Manual, the volume of surface water run off leaving a 
development site 12 hours after a 100 year, 6-hour storm event should be less than or equal to 
the green-field volume that would result from that same event.  

8.7.2 It is proposed that all attenuation structures, including those situated on the Eastern 
development plot will release flows at the 1 in 1 year run off rate. This ensures that the volume 
of surface water leaving the site catchments is less after a 12-hour period than it was before 
redevelopment. This will result in reduced flood risk to the downstream catchment and will 
provide significant betterment. Calculations confirming volumes required are included in 
Appendix L. The approach has been agreed with LLFA following consultation. 

8.8 Sustainable Drainage Systems (SuDS) 

8.8.1 Ground investigations have been carried out to inform previous phases of development.  Due 
to the impermeable nature of the soils there is no potential for infiltration. The spatial and level 
constraints associated with existing buildings, roads and service corridors further limit the 
opportunity to provide communal SuDs storage facilities within the site.  Due to the nature of 
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development there is also an extensive utility network across the site.  Details showing 
constraints are included in Appendix B. 

8.8.2 Notwithstanding these challenges and constraints, it is proposed a number of SuDS elements 
be integrated into proposals as follows: 

Western Lake, Canal and South Eastern (Payne’s) Pond 

8.8.3 It is proposed these existing water bodies will remain as part of the overall drainage strategy 
and be integrated into the landscaping proposals.  As well as providing flood storage, proposals 
will ensure these facilities enhance landscaping and improve bio diversity as well as mitigating 
flood risk and improving water quality. 

Bio Retention Areas 

8.8.4 Where service corridors and existing and proposed trees permit, road side bio retention areas 
could be installed. These would collect highway run off and treat flows before discharging back 
into the existing surface water system.  Details are shown in Appendix P 

8.8.5 As well as providing water quality treatment, they would also promote bio diversity and provide 
temporary above ground storage during exceedance events. 

8.8.6 Inlet gullies will be positioned along the kerb face and will direct run off into bio retention areas. 
These areas will slow run off and provide treatment. Residue volume will be conveyed via 
perforated pipes running along the invert of the structures and directed into surface water carrier 
drains. Areas where these features could be installed are shown in Appendix P and Appendix 
S. Further investigation will be required as the design detail evolves and utility diversions are 
confirmed. 

8.8.7 On plot SuDs features will be implemented by individual developers.  Innovative SuDs 
techniques and solutions will encourage development aspirations to be met as plots move 
forward to their respective Reserved Matters Applications. The permitted plot discharges and 
storage requirements are detailed on the drainage strategy drawings. A schedule of plot 
discharge rates is included in Appendix Q. 

8.9 Water Quality 

8.9.1 Appropriate pollution control measures will be included in the surface water drainage system to 
minimise the risk of contamination or pollution entering the ground or waterbodies from surface 
water runoff.  

8.9.2 In order to mitigate and / or reduce pollution risk, the drainage systems will be designed to 
comply with the treatment requirements set out within CIRIA 753 (C753) ‘The SuDs Manual’. 
C753 identifies Pollution Hazard levels based on land use. The pollution hazards for different 
land uses are shown in Table 26.2 of C753 which is reproduced below. 

 



 

18 
 

J:\31500 West Cambridge Masterplan\Reports\FRA\For Issue 20170630\31500 - Flood Risk Assesment 20170630 REV 
B.docx 

 

Figure 2: Pollution hazard Indices for different land use classifications 

A Technical Note setting out the proposed pollution mitigation measures is set out in Appendix 
R. 

The Simple Index approach to water quality risk management, as set out in CIRIA SuDs Manual 
2015, has been used.  Based on proposed land uses, pollution hazard indices have been 
assigned for Total Suspended Solids, Metals and Hyrdo-carbons, (Table 26.2 CIRIA 753, The 
SuDs Manual). 

8.9.3 Based on, Table 26.2 of C753, the pollution hazard rating applicable on this development would 
be categorised as low to medium risk. Table 26.2 and the extent of polluting, Table 26.3 
identifies how Total Suspended Solids, Metals and Hydro-carbons can be mitigated by the use 
of different SuDS components. Table 26.3 is reproduced below; 

 

Figure 3: Indicative SuDS Mitigation Indices for discharges to surface waters 

8.9.4 The medium pollution hazard level is associated with run off from the primary roads and car 
parking areas. This can be fully mitigated by a combination of methods including, trapped 
gullies proprietary systems and bio retention areas which discharge to the lake, swales or 
pond. In all other cases the pollution hazard level is likely to be categorised as low. 

8.9.5 Runoff will be treated by the three main attenuation features, the Western Lake, Canal and the 
South Eastern pond. This is helped by the permanent water which will be a minimum of 0.6m 
in depth. These features along with the Canal (which will accommodate permanent water), will 
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form a wetland environment through which the majority of development flows will pass, and 
which provide a very effective treatment train.  

8.9.6 As noted in section 8.8, a portion of plots will utilise on-plot attenuation and will therefore not 
pass flows via the strategic drainage infrastructure. Treatment of runoff from these plots require 
the use of SuDS components and treatment trains, outlined in section 8.9 and which utilise 
source control measures.  

Where existing discharges are to discharge directly to sewers (e.g. Clerk Maxwell Road), 
proprietary treatment systems will be installed at strategic locations to ensure flows are treated. 

Individual plots will need to demonstrate through their respective Reserved Matters Applications 
how treatment measures required by C753 ‘The SuDS Manual’ can be delivered.   Details of 
proposed maintenance plans will also be necessary. 

A plan showing the proposed treatment and conveyance trains of the proposed SuDs systems 
is included in Appendix S.  Mitigation indices for each element are also shown, and are based 
upon Table 26.3 ‘Indicative SuDs Mitigation Indices for discharges to Surface Waters’. 

As is evident, the proposed range of SuDs measures, will ensure the total mitigation indices is 
greater than the pollution indices.  This demonstrates that the risk of increased pollution risk 
from development can be adequately mitigated using a flexible range of SuDs techniques.  
Water quality can be maintained, and assist in the promotion of bio diversity in existing and 
proposed landscaped areas. 

8.10 Exceedance Events and Overflow Flood Routing 

8.10.1 An exceedance event is a flood event which exceeds the design capacity of the surface water 
system. The piped system has been designed to Sewers for Adoption standards – refer to 
Section 6. However, the requirements of the NPPF means whilst flooding is allowed to occur 
during a 1:100 year return period storm event, it must be controlled and managed in such a way 
in that it does not compromise buildings or people. 

8.10.2 Micro-drainage calculations indicate that during the FSR, 15 minute, 100year plus 40% climate 
change event (the worse-case 100-year duration storm), flooding above 5m3 occurs at some 
manhole locations. However, the flood water arising from this event is either stored within the 
carriageway, routed to landscaped areas or routed to strategic attenuation infrastructure. Refer 
to plan 31500/2001/157 within Appendix P.  

8.10.3 For storm events greater than the 100year plus 40% climate change event, exceedance 
overland flow paths will be created where feasible. It should be noted that due to constructed 
roads and corridors the opportunities to raise or reduce levels to manipulate flood water will be 
limited. Opportunity exists within individual plot boundaries to direct flows away from the 
buildings and towards the roads, public realm and strategic surface water storage areas. As 
detailed applications for individual plot developments come forward finished floor levels of all 
new buildings will need to be carefully developed to ensure adequate overland flow routes are 
provided. 

8.10.4 Plan 31500/2001/157 within Appendix P identifies where flood water from existing corridors will 
flow. This identifies that around two thirds of the development to the south will ultimately flow to 
the strategic communal infrastructure. The remainder will flow towards Madingley Road, where 
it will sit within the carriageway or adjacent highway ditches. 

8.11 Adoption, Maintenance and Management 

8.11.1 It is anticipated that the University’s Estates department will undertake regular maintenance of 
the strategic drainage infrastructure in accordance with the published Cambridge County, 
Cambridge Design and Adoption Guide. Required maintenance including frequency for the 
different SuDS components is shown in Table 5 and 6. 
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8.11.2 A maintenance schedule will, for each individual plot, need to be produced to support the 
Reserved Matters applications as they come forward. 
 

Western Lake and Payne’s Pond 

Regular Maintenance  Frequency 

Litter removal.  
Inspect control structures to/from structure clear detritus.  
Grass cutting on slopes around pond above temporary water level – 
amenity grass. 

Monthly 

Occasional Tasks Frequency 

Scrub clearance from bankside.  
Cut 25% to 30% wetland vegetation and remove to site wildlife piles. Once a year 

Remedial Work Frequency 

Remove planting and silt from 25% to 30% of base and place in site 
piles.  Once per 5 years  

Table 5 Proposed maintenance requirements for ponds   

 

Swales, Filter Strips and Bio Retention Areas 

Regular Maintenance  Frequency 

Litter removal. 
Inspect inlet structures to swale/bio retention zones. 
Grass cutting in swale – amenity grass. 

Monthly 

Occasional Tasks Frequency 

Rod filter pipes/clear silt.  Inspect chambers Once a year 

Remedial Work Frequency 

Excavate/replace filter material, cut back vegetation  As required  

Table 6 Proposed maintenance requirements for swales, filter strips and rain gardens/bio-retention zones 

8.12 Residual Risks 

8.12.1 The greatest residual flood risk relates to the potential lack of maintenance to proposed and 
existing infrastructure. 

The CCTV survey has identified some sections of pipework where sedimentation has 
occurred. This can potentially reduce the capacity of the pipes and increase flood risk. This 
can be mitigated by pressure jetting of retained pipework. 

Due to the low discharge rates and where proposed flow controls include orifices, regular 
inspections and maintenance will be required in accordance with the manufacturer’s 
recommendations to ensure they continue to operate effectively. Similarly, proprietary 
treatment systems, such as By Pass Oil Interceptors, should be inspected frequently (typically 
once a year). 

Regular cleaning of trash screens associated with the culverts draining to Washpit Brook and 
Coton Brook is essential, if this infrastructure is to continue to operate effectively. 
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9 Proposed Foul Water Drainage 
9.1 Proposed Foul On-Site Mitigation Measures 

9.1.1 Based upon estimated occupancy rates and building use, the Dry Weather Flow (DWF) is 
43l/s. Anglian Water were consulted on development proposals and discharge rates.  

9.1.2 To take account of the potential variances in flows a peak factor of 3 was applied. This 
provided a theoretical peak foul flow rate of 129 l/s. 
 
Anglian Water undertook hydraulic modelling using these agreed rates and concluded: 

 A DWF of 3 l/s including a potential peak flow of 9l/s can be discharged to the public foul 
sewer in Madingley Road. 

 A DWF of 40 l/s including a peak flow of 120l/s can be discharged to the 600mm diameter 
public sewer in Wilberforce Road. 

A copy of the ‘Addendum to the Pre Planning Assessment Report – 24 December 2015’, is 
included in Appendix U. 

9.1.3 The proposed foul drainage seeks to use as much of the existing infrastructure as possible. 
However, diversions, upsizing of pipes and new foul sewers will be required. The proposed 
network arrangements are shown on the drainage strategy plans (Appendix P). 

9.1.4 All development flows can be drained by gravity without the need to pump, however plot 
developments which incorporate basements, may require pumping. 

9.1.5 Although the on-site sewers will not be offered for adoption, they have been designed in 
accordance with Sewers for Adoption. The restricted discharge rates for each plot are shown 
on the drainage strategy plans. Each plot will be provided with connection spurs. 

9.1.6 The foul water drainage infrastructure will be constructed in three phases, with the majority 
provided in Phase 1 and 2. Refer to the illustrative phasing plans contained in Appendix O 

9.1.7 Post development foul water flows will discharge into the public foul sewers, subject to formal 
agreement with Anglian Water Developer Services.  

Proposed Foul Off-Site Measures 

9.1.8 Anglian Water has advised that the existing 225 mm diameter sewer in Wilberforce Road, 
which receives current development flows, has limited capacity. The consented connection 
point for post development flows is the 600mm sewer located further north along Wilberforce 
Road. This connection point is shown on the drainage strategy plan. 

In order to minimise disruption to the existing facilities, it is proposed a new 300mm diameter 
sewer is constructed.  This will run parallel to the existing private 300mm diameter sewer 
located along Coton footpath, and will connect directly to the consented connection point 
which Anglian Water has confirmed has capacity. The land, through which the current private 
sewer passes, is owned by St John’s.  Construction of the new corridor will require a Deed of 
Easement. However, Anglian Water has advised that the construction of a new sewer through 
this land could be undertaken through a Section 98 (Water Industry Act) Sewer Requisition 
agreement. 

Proposed discharges to the foul sewer in Madingley Road would be subject to a Section 106 
(Water Industry Act) application. 

Providing the off site server would ensure there is sufficient capacity to accommodate post 
development waste water flows. 
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10 Conclusions 
10.1.1 Peter Brett Associates LLP (PBA) has been appointed by the University of Cambridge to 

prepare a Flood Risk Assessment (FRA) to support an outline planning application for 
additional mixed use development at the West Cambridge site, located South of Madingley 
Road, Cambridge.  

10.1.2 Environment Agency flood maps identify the site is located within Flood Zone 1 and therefore 
has less than a 1 in 1,000 annual probability of fluvial flooding from rivers or sea flooding. It is 
not therefore vulnerable to fluvial flood risk. Other sources present a low flood risk and can be 
readily managed.  

10.1.3 Additional development will deliver a total impermeable area of 44.68ha. This is an additional 
10.30ha to the 1999 Consented Masterplan.  This has potential to increase the rate and 
volume at Surface water with a corresponding increase in flood risk to the development and 
downstream catchments if not mitigated. 

Foul Water Drainage 

10.1.4 The existing foul water sewers are constrained in capacity at the location of the existing 
outfall.  Agreement has been reached with AW that identifies a supplementary point of 
connection that will not cause off-site impacts to capacity.  A new outfall will need to be 
constructed under either a deed of easement or requisition.  No off-site treatment 
reinforcement is required. 

Surface Water Drainage 

10.1.5 The existing site consists of two catchments split by one watershed. The Northern catchment 
drains to Washpit Brook watercourse. The Southern drains to the Bin Brook watercourse. Both 
of these watercourses are sensitive to increased flows.  

If runoff is uncontrolled, the scale of proposed development could result in increased flood 
risk.  Pollution measures, outlined in previous sections will be required to mitigate the risk of 
pollution associated with receiving watercourses, and ensure water quality is maintained.  

10.1.6 Opportunities to create new open SuD’s features and modify existing for drainage purposes 
are limited by topography, geology, and spatial constraints associated with existing buildings, 
utilities and highway infrastructure.  

The Site does benefit from previously constructed infrastructure delivered as part of the 
consented 1999 masterplan.   

The proposals aim to utilise this infrastructure as much as possible to minimise disruption, 
carbon dioxide emissions waste and impact an established eco system. This includes 
enhancement to existing strategic infrastructure such as Western Lake and Canal. 

10.1.7 Surface water discharge from all strategic attenuation storage will be limited to the 1 in 1 year 
greenfield run off rate for all storm events up to and including the 1 in 100-year storm plus a 
40% allowance for climate change. Treatment of surface water for the site is in full accordance 
with ‘The SuDS Manual’ (C753). This includes the use of swales, bio retention areas, ponds, 
lake, wetland and other landscaped areas with selected planting to deliver treatment trains. 
This will be supplemented by the strategic use of proprietary systems. 

10.1.8 Maintenance of strategic surface water infrastructure will be undertaken by the University of 
Cambridge and will comply with the maintenance frequencies set out within the 
Cambridgeshire SuDS Guide. 

10.1.9 Due to level and storage volume constraints, it is proposed approximately a third of plots 
(located to the centre and eastern side of the site) will need to provide their own on plot 
attenuation storage through a variety of SuDS features.  This will promote the innovate use of 
SuD’s to be implemented as each plot is brought forward to a Reserve Matters Applications. 
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10.1.10 The removal of existing underground storage, as part of the first phases of the development, 
can be mitigated by ensuring the modifications to the lake, canal and pond are undertaken in 
advance of plot construction. In this way, the required volumes of storage can be maintained 
during the construction phases, mitigating flood risk. 

10.1.11 Although there are significant technical and environmental constraints facing development, 
implementation of the drainage strategy set out in this report will mitigate flood risk 
sustainably, and provide significant betterment to downstream catchments by reducing the 
overall discharges from the sites.    

10.1.12 The integration of green infrastructure with proposed infrastructure modifications, including the 
retro-fitting of bio-retention zones, will assist with mitigating flood risk and promoting bio 
diversity. 

10.1.13 This drainage strategy sets out the framework for managing flood risk as individual plots come 
forward for development.  It identifies the constrains and opportunities that exist and delivers 
an integrated and sustainable approach to mitigating post development flood risk. 

10.1.14 The FRA therefore considers the Site appropriate for development in accordance with NPPF. 

                                                                                                                                   



 

24 
 

J:\31500 West Cambridge Masterplan\Reports\FRA\For Issue 20170630\31500 - Flood Risk Assesment 20170630 REV 
B.docx 

11 References 
BSI, 2011, Assessing and managing flood risk in development – Code of practice. Publication 
BS8533: 2011, British Standards Institution, London.  

CCC, 2007, Sustainable Design and Construction: Supplementary Planning Document, 
Cambridge City Council, Cambridge.  

CIRIA 2001, Control of water pollution from construction sites: guidance for consultants and 
contractors.  Publication C532, Construction Industry Research and Information Association, 
London. 

CIRIA, 2015, The SuDS Manual, Publication C753, Construction Industry and Information 
Association, London. 

CLG 2007, Improving the Flood Performance of New Buildings- Flood Resilient Construction, 
Communities and Local Government, London.  

CLG  2012, National Planning Policy Framework, Communities and Local Government, 
London. 

CLG 2014, Flood Risk and Coastal Change, Department for Communities and Local 
Government, London. 

Soilscapes map, http://www.landis.org.uk/soilscapes, Cranfield Soil and Agrifood Institute, 
Cranfield University. Accessed 2 October 2015. 

Environment Agency 2016, Flood Map for Planning (Rivers and Sea), 
http://maps.environment-agency.gov.uk , Environment Agency. Accessed 14 April 2016. 

Environment Agency 2016, Groundwater Source Protection Zones, http://maps.environment-
agency.gov.uk , Environment Agency. Accessed 14 April 2016. 

Hyder Consulting 2011. Cambridgeshire Preliminary Flood Risk Assessment. Report prepared 
for Cambridgeshire County Council. Hyder Consulting, Birmingham.  

Hyder Consulting and Edenvale Young, 2011. Cambridge and Milton Surface Water 
Management Plan: Detailed Assessment and Options Appraisal Report. Hyder Consulting and 
Edenvale Young, Birmingham and Bristol.  

WSP, 2010. Cambridge and South Cambridgeshire Level 1 Strategic Flood Risk Assessment, 
WSP Development and Transportation, Hertford.  

 

http://www.landis.org.uk/soilscapes
http://maps.environment-agency.gov.uk/
http://maps.environment-agency.gov.uk/
http://maps.environment-agency.gov.uk/


 

25 
 

J:\31500 West Cambridge Masterplan\Reports\FRA\For Issue 20170630\31500 - Flood Risk Assesment 20170630 REV 
B.docx 

Appendix A  West Cambridge Location (Application 
Site Boundary) Plan 
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Appendix B  Topographic Survey and Utilities Plan 
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DESCRIPTION DRAWN

APPR
DATE

UTILITIES COMMENT BOX

DEPTH TO SERVICE

WM 0.61

MH CL 48.93

DRAWING NOTES

All below ground details shown have been identified from above ground without

excavation. Survey Solution use electro-magnetic and/or ground penetrating

radar (GPR) methods to investigate for underground utilities, services and

features. Results using these methods are not infallible and we recommend trial

excavations are carried out to confirm any  identifications, positions and depths.

Any areas on the drawing where services or features have not been shown are

not necessarily clear of services or features but are an indication that no items

have been identified during our investigations. All reasonable care and normal

good practice should still be employed during design and construction processes.

Certain types of services such as plastic or concrete pipes, some conduit and

ducting where direct access can not be achieved for tracing may not be shown

and alternative locating methods should be used.

Survey Solutions has used all reasonable care to research available service

records  but the completeness or use of the service records supplied to or by

Survey Solutions cannot be guaranteed. Therefore Survey Solutions cannot be

held responsible for any features annotated as 'taken from records' (TFR).

Depths obtained using electro-magnetic or GPR are effected by ground

conditions and should be treated as indicative only. Electro-magnetic depths to

utilities and services are generally taken to the centre of a feature, GPR depths

to the top of a feature and drainage depth shown to inverts, unless otherwise

indicated.

Drainage pipe sizes  will be obtained without entering the camber and therefore

should be treated as approximate. Pipe dimensions which have not been

obtained visually will be taken from records when available.

All services, drainage and utilities routes are assumed straight between access

points, unless otherwise stated. The numbers of cables in runs will not be shown

unless specifically requested. All services are below ground unless indicated.

Services, utilities and features may not have been surveyed if obstructed or not

reasonably visible or accessible at the time of survey.

Survey Solutions accept no responsibility for the completeness or accuracy of

either  the topographical survey or base mapping on this project.

All critical dimensions and measurements should be checked and verified with

any errors or discrepancies notified to Survey Solutions immediately. The

accuracy of the digital data is the same as the plotting scale implies. All

dimensions are in metres unless otherwise stated.

The contractor must check and verify all site and building dimensions, levels,

utilities and drainage details and connections prior to commencing work.

© Land Survey Solutions Limited hold the copyright to all the information

contained within this document and their written consent must be obtained before

copying or using the data other than for the purpose it was originally supplied.
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DRAWING NOTES

All below ground details shown have been identified from above ground without

excavation. Survey Solution use electro-magnetic and/or ground penetrating

radar (GPR) methods to investigate for underground utilities, services and

features. Results using these methods are not infallible and we recommend trial

excavations are carried out to confirm any  identifications, positions and depths.

Any areas on the drawing where services or features have not been shown are

not necessarily clear of services or features but are an indication that no items

have been identified during our investigations. All reasonable care and normal

good practice should still be employed during design and construction processes.

Certain types of services such as plastic or concrete pipes, some conduit and

ducting where direct access can not be achieved for tracing may not be shown

and alternative locating methods should be used.

Survey Solutions has used all reasonable care to research available service

records  but the completeness or use of the service records supplied to or by

Survey Solutions cannot be guaranteed. Therefore Survey Solutions cannot be

held responsible for any features annotated as 'taken from records' (TFR).

Depths obtained using electro-magnetic or GPR are effected by ground

conditions and should be treated as indicative only. Electro-magnetic depths to

utilities and services are generally taken to the centre of a feature, GPR depths

to the top of a feature and drainage depth shown to inverts, unless otherwise

indicated.

Drainage pipe sizes  will be obtained without entering the camber and therefore

should be treated as approximate. Pipe dimensions which have not been

obtained visually will be taken from records when available.

All services, drainage and utilities routes are assumed straight between access

points, unless otherwise stated. The numbers of cables in runs will not be shown

unless specifically requested. All services are below ground unless indicated.

Services, utilities and features may not have been surveyed if obstructed or not

reasonably visible or accessible at the time of survey.

Survey Solutions accept no responsibility for the completeness or accuracy of

either  the topographical survey or base mapping on this project.

All critical dimensions and measurements should be checked and verified with

any errors or discrepancies notified to Survey Solutions immediately. The

accuracy of the digital data is the same as the plotting scale implies. All

dimensions are in metres unless otherwise stated.

The contractor must check and verify all site and building dimensions, levels,

utilities and drainage details and connections prior to commencing work.
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DRAWING NOTES

All below ground details shown have been identified from above ground without

excavation. Survey Solution use electro-magnetic and/or ground penetrating

radar (GPR) methods to investigate for underground utilities, services and

features. Results using these methods are not infallible and we recommend trial

excavations are carried out to confirm any  identifications, positions and depths.

Any areas on the drawing where services or features have not been shown are

not necessarily clear of services or features but are an indication that no items

have been identified during our investigations. All reasonable care and normal

good practice should still be employed during design and construction processes.

Certain types of services such as plastic or concrete pipes, some conduit and

ducting where direct access can not be achieved for tracing may not be shown

and alternative locating methods should be used.

Survey Solutions has used all reasonable care to research available service

records  but the completeness or use of the service records supplied to or by

Survey Solutions cannot be guaranteed. Therefore Survey Solutions cannot be

held responsible for any features annotated as 'taken from records' (TFR).

Depths obtained using electro-magnetic or GPR are effected by ground

conditions and should be treated as indicative only. Electro-magnetic depths to

utilities and services are generally taken to the centre of a feature, GPR depths

to the top of a feature and drainage depth shown to inverts, unless otherwise

indicated.

Drainage pipe sizes  will be obtained without entering the camber and therefore

should be treated as approximate. Pipe dimensions which have not been

obtained visually will be taken from records when available.

All services, drainage and utilities routes are assumed straight between access

points, unless otherwise stated. The numbers of cables in runs will not be shown

unless specifically requested. All services are below ground unless indicated.

Services, utilities and features may not have been surveyed if obstructed or not

reasonably visible or accessible at the time of survey.

Survey Solutions accept no responsibility for the completeness or accuracy of

either  the topographical survey or base mapping on this project.

All critical dimensions and measurements should be checked and verified with

any errors or discrepancies notified to Survey Solutions immediately. The

accuracy of the digital data is the same as the plotting scale implies. All

dimensions are in metres unless otherwise stated.

The contractor must check and verify all site and building dimensions, levels,

utilities and drainage details and connections prior to commencing work.
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All below ground details shown have been identified from above ground without

excavation. Survey Solution use electro-magnetic and/or ground penetrating

radar (GPR) methods to investigate for underground utilities, services and

features. Results using these methods are not infallible and we recommend trial

excavations are carried out to confirm any  identifications, positions and depths.

Any areas on the drawing where services or features have not been shown are

not necessarily clear of services or features but are an indication that no items

have been identified during our investigations. All reasonable care and normal

good practice should still be employed during design and construction processes.

Certain types of services such as plastic or concrete pipes, some conduit and
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and alternative locating methods should be used.
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records  but the completeness or use of the service records supplied to or by
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Depths obtained using electro-magnetic or GPR are effected by ground
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Survey Solutions accept no responsibility for the completeness or accuracy of
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All below ground details shown have been identified from above ground without
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radar (GPR) methods to investigate for underground utilities, services and

features. Results using these methods are not infallible and we recommend trial

excavations are carried out to confirm any  identifications, positions and depths.

Any areas on the drawing where services or features have not been shown are

not necessarily clear of services or features but are an indication that no items

have been identified during our investigations. All reasonable care and normal
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should be treated as approximate. Pipe dimensions which have not been
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The contractor must check and verify all site and building dimensions, levels,
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