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Technical Glossary 

 Asset Management Period (AMP) - A period of five years in which water companies implement planned 

upgrades and improvements to their asset base. For example, AMP5 is 2010-2015 and AMP6 is 2015-

2020. 

 Biochemical Oxygen Demand (BOD) – a measure of the oxygen demand that results from bacteria 

breaking down organic carbon compounds in water. High levels of BOD can use up oxygen in a 

watercourse, to the detriment of the ecology. 

 Catchment Abstraction Management Strategies (CAMS) - the production of a strategy by the 

Environment Agency (EA) to assess and improve the amount of water that is available on a catchment 

scale. The latest CAMS strategies can be found at: https://www.gov.uk/government/collections/water-

abstraction-licensing-strategies-cams-process/ 

 Combined Sewer Overflow (CSO) – a point on the sewerage network where untreated wastewater is 

discharged during storm events to relieve pressure on the network and prevent sewer flooding. Sewerage 

systems that are not influenced by storm water should not require a CSO. 

 Deployable Output – the amount of water that can be abstracted from a source (or bulk supply) as 

constrained by environment, license, pumping plant and well/aquifer properties, raw water mains, 

transfer, treatment and water quality. 

 Discharge Consent – a consent issued and reviewed by the EA which permits an organisation or 

individual to discharge sewage or trade effluent into surface water, groundwater or the sea. Volume and 

quality levels are set to protect water quality, the environment and human health. 

 Water Resource Management Plan (WRMP) - Currently in their draft stages awaiting approval by 

OFWAT later this year, the Water Resource Management Plans are studies undertaken by every water 

company in England to determine the availability of water resources for the next 25 years. WRMPs can 

be found on most water company websites. 

 Dry Weather Flow (DWF) – an estimation of the flow of wastewater to a Water Recycling Centre during a 

period of dry weather. This is based on the 20th percentile of daily flow through the works over a rolling 

three year period. 

 Dry Year Critical Period (DYCP) – the period of time during which the customer experiences the 

greatest risk of loss of potable water supply, during a year of rainfall below long-term average 

(characterised with high summer temperatures and high demand). 

 Eutrophication – higher than natural levels of nutrients in a watercourse, which may lead to the 

excessive build-up of plant life (especially algae). Excessive algal blooms remove valuable oxygen from 

the watercourse, block filters at water treatment works, affect the taste and smell of water, and can be 

toxic to other wildlife. 

 General Quality Assessment (GQA) – The current assessment method used by the EA to describe the 

chemical and biological quality of watercourses, along with nutrient levels and aesthetic quality. More 

information is included in Appendix C. 

 Habitats Directive - promotes biodiversity by requiring measures to be taken to maintain or restore 

natural habitats and wild species to a favourable conservation status, introducing robust protection for 

those habitats and species of European importance. 

 Local Plan – A document outlining the spatial planning strategy for each local authority. The Local Plan 

will contain a number of statutory documents setting out the long term planning and land use policies for a 

given area. 

 Local Nature Reserve (LNR) – are areas with wildlife or geological features that are of special interest 

locally. Details of LNR can be found at http://www.natureonthemap.org.uk/. 

 National Nature Reserve (NNR) – are areas of national importance, protected because they are 

amongst the best examples of a particular habitat in the country. Details of NNR can be found at 

http://www.natureonthemap.org.uk/. 

 National Planning Policy Framework (NPPF) - The National Planning Policy Framework sets out 

government's planning policies for England and how these are expected to be applied. The framework 
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acts as guidance for local planning authorities and decision-takers, both in drawing up plans and making 

decisions about planning applications. 

 Natura 2000 Sites - Natura 2000 is a network of core breeding and resting sites for rare and threatened 

species, and some rare natural habitat types which are protected in their own right. It stretches across all 

28 EU countries, both on land and at sea. The aim of the network is to ensure the long-term survival of 

Europe's most valuable and threatened species and habitats, listed under both the Birds Directive and the 

Habitats Directive. More information is available at: 

http://ec.europa.eu/environment/nature/natura2000/index_en.htm. 

 Optant – In terms of water supply the term optant is used to describe customer driven water reducing 

measures. A customer can choose to use these measures under recommendation from the water 

supplier. 

 Per Capita Consumption (PCC) – the volume of water used by one person over a day, expressed in 

units of litres per person per day (l/p/d). 

 Population Equivalent – is a method of measuring the loading on a Water Recycling Centre, and is 

based on a notional population comprising; resident population, a percentage of transient population, 

cessed liquor input expressed in population, and trade effluent expressed in population. 

 Potable Water – is water that is fit for drinking, being free of harmful chemicals and pathogens. Raw 

water can be potable in some instances, although it usually requires treatment of some kind to bring it up 

to this level. 

 Raw Water - is water taken from the environment, which is subsequently treated or purified to produce 

potable water. 

 River Basin Management Plans (RBMP) – documents being produced for consultation by each of the 

EA regions to catalogue the water quality of all watercourses and set out actions to ensure they achieve 

the ecological targets stipulated in the Water Framework Directive. 

 River Ecosystem (RE) Targets – are the targets uses to assess quality against the above mentioned 

RQO.  

 River Quality Objective (RQO) - targets for all rivers in England and Wales that specify the water quality 

needed in rivers if we are to be able to rely on them for water supplies, recreation and conservation.  

 Site of Special Scientific Interest (SSSI) - an area of special interest by reason of any of its flora, fauna, 

geological or physiographical features (basically, plants, animals, and natural features relating to the 

Earth's structure). A map showing all SSSI sites can be found at: http://www.natureonthemap.org.uk/. 

 Source Protection Zones (SPZ) - zones designated around public drinking water abstractions and 

sensitive receptors which detail risk to the groundwater zone they protect. 

 Special Area for Conservation (SAC) - a site designated under the European Community Habitats 

Directive, 1991, to protect internationally important natural habitats and species. A map showing all SAC 

sites can be found at http://www.natureonthemap.org.uk/. 

 Special Protection Area (SPA) - sites classified under the European Community Directive on Wild Birds 

to protect internationally important bird species. A map showing all SPA sites can be found at: 

http://www.natureonthemap.org.uk/. 

 Strategic Flood Risk Assessment (SFRA) – document required by PPS25 that informs the planning 

process of flood risk and provides information on future risk over a wide spatial area. It is also used as a 

planning tool to examine the sustainability of the proposed development allocations. 

 Surface Water Management Plans (SWMP) – assist in the assessment of flood risk to ensure that 

increased levels of development, and climate change, do not have an adverse impact on flooding from 

surface water sources within the catchment. SWMP were introduced following he severe flooding in 2007, 

as means for Local Authorities to take the lead in reducing flood risk. 

 Sustainable Drainage Systems (SuDS) – a combination of physical structures and management 

techniques designed to drain, attenuate, and in some cases treat, runoff from urban (and in some cases 

rural) areas. 

 Target Headroom - the threshold of minimum acceptable headroom, which would trigger the need for 

water management options to increase water available for use or decrease demand. 
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 Urban Wastewater Treatment Directive (UWWTD) 1991 – A European Union directive (91/271/EEC) 

which sets treatment levels on the basis of sizes of wastewater discharges and the sensitivity of waters 

receiving the discharges. Under the Directive the UK is required to review environmental waters at four-

yearly intervals to determine whether they are sensitive to the effects of wastewater discharges. 

 Water Available for Use (WAFU) – the amount of water remaining after allowable outages and planning 

allowances are deducted from deployable output in a WRZ. 

 Water Framework Directive (WFD) 2000 - A European Union directive (2000/60/EC) which commits 

member states to make all water bodies of good qualitative and quantitative status by 2015. The WFD 

could have significant implications on water quality and abstraction. Important dates for the WFD are: 

– 2015 

 Meet environmental objectives 

 First management cycle ends 

 Second river basin management plan and first flood risk management plan 

– 2021 

 Second management cycle ends 

– 2027 

 Third management cycle ends, final deadline for meeting objectives 

 Water Neutrality – the concept of offsetting demand from new developments by making existing homes 

and buildings more water efficient. 

 Water Resource Zone (WRZ) – are areas based on the existing potable water supply network and 

represent the largest area in which water resources can be shared. 

 Wastewater - is any water that has been adversely affected in quality by anthropogenic influence. It 

comprises liquid waste discharged by domestic residences, commercial properties, industry, and/or 

agriculture. 

 Water Recycling Centre (WRC) – facility which treats wastewater through a combination of physical, 

biological and chemical processes. 
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1 Introduction 

This Stage 3 Water Cycle Study (WCS) provides an update and builds on the conclusions and 

recommendations from both the 2009 Stage 1 Outline WCS and 2011 Stage 2 Detailed WCS. 

Following issue of the Stage 2 Water Cycle Strategy (Detailed WCS) for the Forest Heath District Council 

(FHDC) undertaken by Hyder Consulting1 in 2011, further changes to the development programme and 

water services infrastructure, related issues have been raised through the following planning documents: 

 Core Strategy Single Issue Review (SIR) of Policy CS7 (Issues & Options August 2015); 

 Infrastructure Delivery Plan (IDP) August 2015; 

 Site Allocations Local Plan (SALP) (Further Issues & Options August 2015); and 

 Various consultee comments. 

To incorporate the changes from the documents listed above and to update the forecasts and policies for 

current development options FHDC commissioned Arcadis to undertake an update to the Stage 2 Detailed 

WCS. This update considers the draft preferred development locations and projections to inform an 

assessment on the water environment and infrastructure impacts within the District, based on the 

development trajectories and data supplied by FHDC which is as of January 2016. 

Consultation has been undertaken with Anglian Water (AW) and the Environment Agency (EA) as well as 

other relevant parties in order to provide an indication of the most up to date requirements for the water cycle 

and infrastructure impacts. These requirements will be reviewed on a site by site basis in reference to the 

locations identified in the SALP detailing any issues and constraints for each. 

 

Arcadis delivered an Interim Report in March 2016 which provided conclusions for the same draft trajectory. 

This document was sent out for public consultation as part of FHDC's Local Plan Update Preferred Options 

Consultation in April 2016. Comments received from the consultation have been incorporated into this final 

WCS report which cover the assessment on the impact to the Natura sites. Interim Report calculations have 

also been updated to exclude the assumed windfall sites (220 dwellings) in the final WCS assessment as the 

previous approach of weighted allocation of such dwellings amongst all settlements is considered not 

reliable. 

  

                                                      
1 Hyder Consulting is now trading as Arcadis 
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2 Policy Context 

2.1 National – Planning Policy Statements 

The National Planning Policy Framework (NPPF) (March 2012) sets out the Government’s planning policies 

for England and how these are expected to be applied. Planning Practise Guidance is provided as an online 

tool to make it more accessible, and this is regularly reviewed and revised. LPAs should now ensure that 

local plans are prepared in accordance with the NPPF. 

Sections in the NPPF relevant to this study are: 

 Building a strong, competitive economy 

 Supporting a prosperous rural economy 

 Delivering a wide choice of high quality homes  

 Meeting the challenge of climate change, flooding and coastal change  

 Conserving and enhancing the natural environment  

 Conserving and enhancing the historic environment  

Relevant topics that consistently occur within the NPPF are: 

 Presumption in favour of Sustainable Development 

 Conserving & enhancing the Natural Environment & Human Health/Wellbeing 

 Cherishing the Historic Environment 

 Strong & competitive Economic Development 

 Mitigate and adapt to Climate change, Flooding and Coastal change 

 Minimising impacts on Biodiversity and providing net gains in biodiversity where possible 

 Use of Sustainable & Low-carbon Resources 

 

2.2 Local – Core Strategy and Local Plan 

Following a High Court Challenge to Policy CS7 of FHDC’s Core Strategy (adopted 2010) the council is 

preparing a Single Issue Review (SIR) of Policy CS7 that sets out the amount and distribution of housing 

required in the district in the plan period to 2031. The council is also preparing a Site Allocations Local Plan 

(SALP) to provide a planning framework for the allocation of sites in the district for the same plan period. 

Consultation on the “Preferred Options” for both these documents took place in Spring 2016.  The Core 

Strategy, the SIR and the SALP are part of Forest Heath’s Development Plan, a suite of planning documents 

that will eventually replace the council’s Local Plan (1995) saved policies, in accordance with the NPPF.    
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3 Development Programme 

At the time the Stage 2 WCS was prepared the housing requirement for Forest Heath District was identified 

as being a minimum of 7,797 between 2010 and 2031. Since then additional development has been 

approved (commitments) and new and updated evidence has been used to inform preparation of the SIR. 

Between August and October 2015 the council consulted on two options for growth, and four options for the 

distribution of this growth: 

 Option 1: 7,000 homes in the period 2011-2031, or 350 dwellings a year. To deliver the objectively 

assessed need  

 Option 2: 7,700 homes over the same period, to more fully meet affordable housing needs  

The council’s preferred growth option is Option 1 and was taken forward for public consultation in Spring 

2016. 

 

3.1 Distribution Options 

Following consultation on the four options for distribution of growth, the options have been refined to two 

distribution options, and it is these two options which have been assessed as part of the WCS Update. Both 

distribution options include large development sites at Mildenhall, Newmarket, Lakenheath and Red Lodge 

(an overview map is provided in Appendix A), however there are slight distribution differences between the 

two options: Distribution Option 1 is the option preferred by FHDC which focuses new development at 

Mildenhall and Red Lodge and the Primary Villages (Beck Row, Exning, Kentford, and West Row) and lower 

growth at Newmarket. Distribution Option 2 (the council’s non-preferred option) plans for higher growth at 

Newmarket enabling lower growth at Mildenhall, Red Lodge and the Primary Villages.  

In addition to the quantity and distribution of growth set out in the Preferred Options version of the SIR, 

preferred site allocations are set out in the SALP, and this document provides further detail on the proposed 

distribution of growth in the Primary Villages.  The following table combines information from the SIR and 

SALP.  It sets out the additional provision figure of housing growth planned under Options 1 and 2 (SIR) 

together with the district-wide provision for windfall development, and the indicative housing capacity for 

each of the preferred sites in the Primary Villages (SALP): 

 Table 1: Option Distribution Options 

Location 

SIR Option 1 FHDC’s 
Preferred Option 

(with SALP Primary Village 
allocations) 

SIR Option 2 (FHDC’s non-
preferred option) 

(with SALP Primary Village 
allocations) 

Brandon  70  70 

Mildenhall  1350  1150 

Newmarket  680  1080 

Lakenheath  800  800 

Red Lodge  950  850 

Beck Row 372 372 

Exning 140 90 

Kentford 94  94 

West Row 140 90 

Windfall 220 220 

Sub Total (New Housing Allocation: 2015 - 
2031) 

 4,816  4,816 

Unimplemented planning permissions as at 
March 2015  

 806  806  
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Location 

SIR Option 1 FHDC’s 
Preferred Option 

(with SALP Primary Village 
allocations) 

SIR Option 2 (FHDC’s non-
preferred option) 

(with SALP Primary Village 
allocations) 

 Planning permissions from 1st April 2015 to 
January 2016 

 99 99 

Already Built (2011-2015) 1123 1123 

Total (Existing Commitments and New 
Allocation: 2011 - 2031)  

 6,844  6,844 

 

The breakdown of planning permission already granted is provided below in Table 2. 

 
Table 2: Granted planning permissions distribution. 

Settlement 
Unimplemented pp on 

large sites as at 31/3/15 

Unimplemented pp on 

small sites as at 31/3/15 

Net dwelling gain, planning 

permissions granted in period 

1/4/15 to 31/1/16 

Brandon - 15 4 

Mildenhall 78 45 20 

Newmarket 90 65 22 

Lakenheath 24 11 26 

Red Lodge 117 22 1 

Beck Row - 21 11 

Exning 127 8 1 

Kentford 78 4 1 

West Row 26 22 3 

Rural - 53 10 

Total 540 266* 99 

 

Following consultation with FHDC for the purpose of the final WCS only the preferred Option 1 was taken 

forward for concluding assessment. The total annual housing (existing commitments and new) delivery 

trajectories from 2015 to 2031 for Preferred Option 1 are shown in Figure 1 below. The values provided in 

the Core Strategy Single Issue Review Preferred Option (2016) for housing distribution are close, but not 

exactly aligned to those numbers in the five year supply housing trajectory and the Site Allocations Local 

Plan and thus those assessed as part of the WCS. This is because the Single Issue Review is a high level 

strategic planning document and does not identify specific sites for development, following consultation with 

Forest Heath it has been determined that the five year housing supply are suitably representative of the Core 

Strategy as so to be acceptable. 
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Figure 1: Preferred Option 1 Total Housing Trajectory (2015 to 2031) 

In accordance with standard procedure for WCS assessments, the growth trajectories assessed as part of 

this WSC do not consider windfall sites as there is currently considerable uncertainty as to the specific 

locations of these. It should be noted that given the number of the windfall sites, they would not impact any 

of the conclusions made as part of this study. 

 

 

3.2 Comparison with 2011 Detailed WCS Figures 

Since 2011 the proposed development option has been altered, a comparison between the updated 

preferred option and the original 2011 option is provided in the table below. The comparison shows that the 

total number of dwellings has decreased by 1216 for the period 2011-2031. This is largely due to the number 

of houses being built in the 2011-2015 period was previously forecasted to be much higher than was actually 

built. There have also been large reductions in the number of dwellings located at the main settlements of 

Brandon, Newmarket and Red Lodge, this is in contrast to the increased number of dwellings at the primary 

villages of Beck Row, Exning, Kentford and West Row. 
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Table 3: 2011 WCS v 2015 WCS Figures Comparison 

 

3.3 Employment 

FHDC provided estimates for preferred employment areas in the District. Following consultation with Anglian 

Water the approach has been taken to not include the employment sites within the WCS assessments as an 

assumption has been made that workers will mostly be included within the population estimations from within 

the development trajectory. 

  

Location Preferred Option 1 
Preferred Option 

Difference to 2011 

Brandon  70 -407 

Mildenhall  1350 228 

Newmarket  680 -699 

Lakenheath  800 167 

Red Lodge  950 -591 

Beck Row 372 205 

Exning 140 133 

Kentford 94  48 

West Row 140 115 

Windfall 220 220 

Sub Total (New Housing Allocation: 2015 - 2031) 4,816 -581 

Unimplemented planning permissions as at March 2015  806 N/A 

 Planning permissions since 1st April 2015 99 N/A 

Already Built (2011-2015) 1,121 -1,499 

Total (Existing Commitments and New Allocation: 2011 - 2031)  6,844 -1,173 
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4 Water Resources and Potable Water Supply 

4.1 Anglian Water Strategy 

Since the 2011 Detailed WCS Anglian Water has published its updated Water Resources Management Plan 

(WRMP) for 2015. The Anglian Water WRMP was published in August 2014 which aims to show how AWS 

aims to balance supply and demand of water over the next 25 years (from 2015-2040).The strategy deals 

with issues such as population increase, climate change and changing environmental requirements. Since 

the 2011 Detailed WCS Anglian Water has divided the previous West Suffolk and Cambridge resource zone 

(RZ) into several different sections to provide more effective management and decision making. The 2015 

WRMP now identifies three resources zones (RZs) that fall within the Forest Heath District boundary along 

with their supply sources and forecast water balance as summarised in the table below: 

Table 4: Anglian Water Resource Zone water balance status. 

Resource Zone Supply Source 
Forecast Water 
Balance 

Newmarket Groundwater Surplus 

West Suffolk Groundwater Deficit 

Ely Groundwater Deficit 

 

4.1.1 Newmarket RZ 

The 2015 WRMP confirms that the Newmarket RZ is supplied with groundwater pumped from the chalk 

aquifer. In 2012/13 the estimated household customers served was 19,000 with a further 1,000 equivalent of 

non-household customers, of which 72% are metered. For Newmarket a weighted average of 138 l/p/day 

was observed. Anglian Water is targeting a 15% usage reduction over the next 25 years through optant 

metering, water efficiency measures and leakage reduction. 

The WRMP confirms that Newmarket RZ is in surplus through the forecast period. Despite this surplus, as 

there are surrounding RZs in deficit Anglian water have considered two possible options for supplying 

additional water to Newmarket; however neither of these options have been confirmed as preferred as the 

RZ is in surplus. Long term the WRMP has identified that increased connectivity and resource development 

in East Suffolk and South Essex will benefit this RZ.  

 

4.1.2 West Suffolk RZ 

The 2015 WRMP confirms that the West Suffolk RZ is supplied with groundwater pumped from the chalk 

aquifer. In 2012/13 the estimated household customers server was 71,000 with a further 4,500 equivalent of 

non-household customers, of which 79% are metered. For West Suffolk a weighted average of 138 l/p/d was 

observed. Anglian Water is targeting a 15% usage reduction over the next 25 years through optant metering, 

water efficiency measures and leakage reduction. 

The WRMP identified that West Suffolk RZ enters deficit in 2024/25 and reaches a deficit of 3.15Ml/d by 

2039/40. The preferred schemes include a river restoration and recirculation project and a transfer from East 

Suffolk RZ. Alongside this a trade with Cambridge Water Company for 0.25Ml/d has been included in the 

options from 2015 onwards. 

 

4.1.3 Ely RZ 

The 2015 WRMP confirms that the Ely RZ is supplied with groundwater pumped from the chalk aquifer. In 

2012/13 the estimated household customers server was 35,000 with a further 1,800 equivalent of non-

household customers, of which 74% are metered. For Ely a weighted average of 125 l/p/d was observed. 

Anglian Water is targeting an 11% usage reduction over the next 25 years through optant metering, water 

efficiency measures and leakage reduction. 
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The WRMP identified that Ely RZ enters deficit in 2024/25 and reaches a deficit of 3.9Ml/d by 2039/40. The 

preferred schemes include sustainability reductions at two Water Treatment Works and a transfer from 

Fenland/Newmarket RZ. Long term this preferred scheme will be supported by increased connectivity and 

resource development with adjacent zones and East Suffolk and South Essex RZs. 

 

4.1.4 Conclusion 

Following review of the 2015 WRMP and Consultation with Anglian Water is has been concluded that the 

preferred sites can be supplied with water without increased abstraction and where possible utilising transfer 

from surrounding RZs in water surplus. There is therefore no negative impact from the development plans in 

terms of water supply. 

 

4.2 Catchment Abstraction Licensing Strategy (CAMS) 

Since the 2011 Detailed WCS an updated CAMS Licensing Strategy has been produced in 2013, 

superseding the strategy issued in 2007. The CAMS process aims to aid the meeting of the environment 

objectives under the Water Framework Directive by: 

 providing a water resource assessment of rivers, lakes, reservoirs, estuaries and groundwater referred to 

as water bodies under the Water Framework Directive (WFD); 

 identifying water bodies that fail flow conditions expected to support good ecological status; 

 preventing deterioration of water body status due to new abstractions; 

 providing results which inform River Basin Management Plans (RBMPs). 

 

The entirety of Forest Heath District is located within the Cam and Ely Ouse Abstraction area, this area is 

broken down into five detailed areas which are covered individually within the strategy. Forest Heath District 

is located within four of these areas: 

 Cam, Rhee and Granta;  

 Ely Ouse; 

 Snail, Lark and Kennett; and 

 Wissey. 

 

The CAMS identifies that the main water resources pressures are extensive water supply abstraction along 

with river support schemes and water transfers. 

 

4.2.1 Resource Availability 

The CAMS process has developed a classification system in order to inform the abstraction process, this 

classification provides an indication of: 

 the relative balance between the environmental requirements for water and how much is licensed for 

abstraction; 

 whether water is available for further abstraction; 

 areas where abstraction may need to be reduced. 

 

Resource availability is divided into surface water and groundwater. In terms of surface water across Forest 

Heath District, water is generally available for high flows (Q30) with limited or no water available for low flows 

(Q95/Q70).  
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In terms of groundwater, the entire of Forest Heath which lies upon the chalk aquifer is classified as: 

“Water not available for licensing 

Groundwater unit balance shows more water has been abstracted based on recent amounts than the 

amount available. 

No further consumptive licences will be granted.” 

 

4.2.2 Abstraction Management 

The CAMS process also provides a number of measures for managing water abstractions within the 

catchment, these measures are driven by a number of over-arching principles as defined in ‘Managing water 

abstraction’ (EA, 2013). The surface water measures identified in the CAMS include: 

 Time limited licences 

 Hands off flow conditions 

 

For groundwater abstractions, given the current status of the units the licence strategy is such that no water 

is available for new consumptive licences. 

 

4.2.3 Restoring Sustainable Abstraction (RSA) 

Where water abstractions cause or potentially cause environment damage, existing licences may need to be 

revoked or changed in order to achieve a sustainable outcome. The CAMS identifies a number of designated 

sites (SAC/SPA/SSSI) where flows have fallen below Environmental Flow Indicator (EFI), the relevant 

abstraction licences are therefore being assessed under the RSA programme to assess impact and 

mitigation options. 

The CAMS identifies that all existing and new abstraction licences have been or are currently being 

assessed in order to make sure they are not impacting on internationally important sites. The table below 

shows the sites located within or in proximity to Forest Heath District. 

Table 5: Sites currently under investigation as part of the RSA programme (Adapted from Cam and Ely Ouse CAMS). 

Site No. Site Name CAMS RSA Comments 

8 Cavenham-Icklingham Heaths SSSI 
Component of Fenland SAC, Ramsar site. No 

immediate licence changes proposed. 

11 Chippenham Fen and Snailwell Poors Fen SSSI 
Component of Fenland SAC. ROC implementation 

in progress – no licence changes proposed. 

20 Lakenheath Poors Fen SSSI No immediate licence changes proposed. 

 

The CAMS also states for Breckland SAC “The investigations for these sites are awaiting the implementation 

of changes to the GOGS licences. No further licence changes proposed.” 

 

4.2.4 Conclusion  

The CAMS provides an overview of the abstraction availability and management measures within the 

catchment, surface water abstractions are available under certain condition however no new abstraction are 

available for groundwater. Anglian Water has confirmed that water can be supplied without increases to 

groundwater abstraction licences as discussed in Section 4.1 above. 
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As part of the RSA programme abstraction impacts have also been assessed for a number of designated 

sites including Breckland and Chippenham Fen, this programme has identified that no changes to existing 

licences are currently required. 

 

4.3 Policy Changes 

4.3.1 National 

Since the 2011 Detailed WCS changes have been made to policies at regional and local levels. One of the 

major changes to National policy is that following a review of the technical housing standard the government 

has withdrawn the Code of Sustainable Homes policy. This means that all the previous water usage targets 

are no longer relevant to this WCS. 

4.3.2 Local 

Following correspondence with FHDC it has been confirmed that a water usage target of 110 l/p/d is being 

implemented for new developments through the Local Plan Policy. This target is outlined in FHDC policy 

DM7. 
As discussed in Section 4.1 Anglian Water are proposing to supply Forest Heath District in the future 

primarily through the optimisation of existing local groundwater abstractions whilst supplementing this with 

additional surface water abstractions. There are also plans to transfer water in between resource zones as 

required. 

The distribution of water throughout the District and the impact of the proposed development on the 

distribution network is considered below. 

 

4.4 Existing Infrastructure 

The description of the existing water infrastructure from the 2011 Detailed WCS remains accurate for Forest 

Heath District and is shown in the schematic below. 

 

Figure 2: Potable water infrastructure schematic for Forest Heath District  
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4.5 Development Impact 

Anglian Water have already taken the proposed growth provided in the 2011 Detailed WCS into account in 

their WRMP, the latest growth projections in Forest Heath District are lower than these, meaning there is 

more than sufficient resources to supply water with Anglian Water’s proposed plan. It can therefore be 

concluded that water supply should not be considered a key determining factor for sites within the Forest 

Heath planning process. In support of this the additional review, calculations and consultation undertaken as 

part of this WCS Update has confirmed that water supply should not be considered a constraint. 

 

4.6 Potable Water Demand Projections 

4.6.1 Methodology 

The change in district wide potable water demand (from domestic properties) due to the proposed 

development has been estimated using the following equation: 

𝑇𝑜𝑡𝑎𝑙 𝐷𝑖𝑠𝑡𝑟𝑖𝑐𝑡 𝐷𝑒𝑚𝑎𝑛𝑑 = 𝑐ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑑𝑒𝑚𝑎𝑛𝑑 𝑓𝑟𝑜𝑚 𝑒𝑥𝑖𝑠𝑡𝑖𝑛𝑔 𝑑𝑤𝑒𝑙𝑙𝑖𝑛𝑔𝑠 + 𝑛𝑒𝑤 𝑑𝑤𝑒𝑙𝑙𝑖𝑛𝑔 𝑑𝑒𝑚𝑎𝑛𝑑 

Where demand from new and existing dwellings is calculated from: 

𝐷𝑒𝑚𝑎𝑛𝑑 = 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑤𝑒𝑙𝑙𝑖𝑛𝑔𝑠 ∙ 𝑜𝑐𝑐𝑢𝑝𝑎𝑛𝑐𝑦 𝑅𝑎𝑡𝑒 ∙ 𝑝𝑒𝑟 𝑐𝑎𝑝𝑖𝑡𝑎 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 

Following discussions with AWS, it has been assumed that the demand for potable water from businesses 

remains constant across the District for the foreseeable future. Intensification of existing employment areas 

is unlikely to result in a net increase in industrial demand, as it is predicted that companies with heavy water 

use will be replaced with service-orientated industry over time. 

No major constraints that may restrict the provision of potable water to the proposed sites have been 

identified to date. However, the development of new housing and employment sites will obviously require 

some modification and upgrades to the existing potable supply network, which can be sufficiently dealt with 

as part of the normal developer pre-planning enquiry and requisition process with Anglian Water.  

 

4.6.2 Demand Scenarios 

As part of the 2011 Detailed WCS six demand scenarios were considered which were dependant on FHDC 

policy and AWS Strategy. Due to recent changes in policy the targets for potable water usage set out in 

Code for Sustainable Homes is no longer being implemented, therefore all these scenarios are no longer 

applicable. In addition, it is assumed in this WCS update that existing dwellings will remain at the current 

reduced baseline Per Capita Consumption (PCC) rate estimated by AWS, 131 l/p/d in contrast to the 144 

l/p/d previously assumed in the Stage 2 WCS. 

Following recent consultation with Anglian Water these scenarios assume that the baseline average 

household occupancy rate remains constant at 2.31 until 2031, this is an increase from the 2.27 value used 

in the 2011 Detailed WCS. Therefore, it gives a slightly worst case approach for the WCS assessment. 

Three demand scenarios (detailed in Table 6 below) have been briefly analysed as part of the WCS update 

process.  
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Table 6: Potable demand scenarios for Forest Heath District 

Demand 

Scenario 
Description 

PCC used (l/p/d) 

Existing 

Dwellings 

New 

Dwellings 

D1 
Current PCC remains constant for both existing and new 

dwellings at the current baseline rate as per AWS estimate  
131 131 

D2 
Existing properties remain at current PCC, new properties 

achieve 17K building regulations 
131 125 

D3 
Existing properties remain at current PCC, new properties 

achieve FHDC Policy DM7 
131 110 

 

4.6.3 Potable Water Demand Projection Results 

The projections below show that, if PCC rates remain constant at current baseline rate of 131 l/p/d (for new 

and existing properties – as per Scenario D1) the domestic demand of potable water in the District is set to 

increase by approximately 22% by 2031, including a 30% allowance for the headroom and climate change. 

However if the FHDC Policy DM7 is met for all new dwellings (as per Scenario D3) then this increase is 

limited to 18%. 

 

 

Figure 3: Potable demand projections for Forest Heath District 

As with the Stage 2 Detailed WCS the table overleaf highlights the importance of implementing the water 

usage requirements of Policy DM7, providing a reduction of the new water demand of around 550 m3 per 

day. 
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Table 7: Potable demand results for Forest Heath District 

Scenario 
Change in Demand Including 30% Headroom Allowance 

m3/day % of existing m3/day % of existing 

D1 1386 117% 1802 122% 

D2 1323 116% 1720 121% 

D3 1164 114% 1513 118% 

 

Limiting PCC rates for new developments will have obvious benefits which remain unchanged from the 2011 

Detailed WCS: 

 The reduction in new demand allows AWS to better manage the risks of climate change, as the 
strain on existing resources will be lessened, allowing greater flexibility; 

 The planned strategic water transfers (described in Section 6.2 of Stage 2 WCS) may be able to 
operate less frequently/ at lower flow rates. This reduces the impact of pumping this water in terms 
of energy/ carbon and cost to consumers, and can increase the asset lifespan; and 

 The local distribution network reinforcements which may be required to supply the District in the future, 

such as increases to the capacity of mains and service reservoirs, may be lessened in scale and 

frequency, again allowing for a potential energy and cost saving, and an increase in asset lifespan.  
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5 Wastewater Treatment 

Anglian Water are responsible for the supply and treatment of both potable and wastewater within Forest 

Heath District. 

Since 2011 the preferred development option has been altered by FHDC, this, along with changes made to 

Anglian Water assets and strategy has necessitated the need for a WCS update. In order to confirm that the 

preferred growth distribution options can be accommodated within their existing Water Recycling Centres 

(WRCs), the following issues have been currently considered in this update: 

 The headroom between the existing Dry Weather Flow (DWF) and the volumetric discharge consent 

available to accommodate the additional volumes of wastewater (see Sections 5.2 and 5.3); 

 The available hydraulic and process capacity of the WRC, which may be less than the volumetric 

discharge consent (see Section 5.3); 

 The feasibility of increasing the volumetric discharge consent in the future, following consultation with the 

EA and AWS,  including the feasibility of expanding the WRC to provide the necessary hydraulic and 

process capacity, following consultation with AWS (see Sections 6.3, 6.4, 8.3 and 8.4); 

 The feasibility of achieving stricter flow consents with regards to physio-chemical and biological 

determinants standards that will be required to prevent breaches of environmental legislation (see Section 

6.3); and 

 The potential increase in flood risk to downstream properties due to increased effluent discharges from 

WRCs (see Section 8). 

One key change that has been implemented since the 2011 Detailed WCS is that AWS are no longer 

seeking to meet the 10% buffer previously identified, this approach has come out due to increased accuracy 

of demand projections. 

5.1 Cordon Sanitaire 

Due to odours from WRCs Anglian Water recommended that Local Planning Authorities safeguard a cordon 

sanitaire of 400m from WRCs to ensure dwellings and other developments sensitive to odours are not 

affected. This distance may be reduced following consultation with Anglian Water on a case by case basis. 

The following development sites fall within 400m of existing WRCs: 

 M1(a) – In Mildenhall 

 L2c – In Lakenheath 

 L2d - In Lakenheath 

Further details of these site locations are given in Appendix A and Appendix B.   

The conclusions regarding cordon sanitaire from the 2011 Detailed WCS remain valid, developers should 

contact Anglian Water as soon as practicable and evidence these discussion to allow FHDC to take these 

into account when screening development. 

Anglian Water also recommend that development is restricted from within 15m of sewage pumping station, 

subject to similar conditions above. The following development sites have been identified as falling within 

15m of a sewage pumping station and would require development to avoid this buffer. 

Table 8: Development Sites 

Beck Row Brandon Mildenhall Newmarket Red Lodge West Row 

BR1a B1a M2c N1d RL1a WR1a 

BR1b B1c EM1a  RL2a  

BR1c    EM1c  

BR1f      
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5.2 Wastewater Projections 

The 2011 Detailed WCS assessed the previous FHDC growth options and concluded there were potential 

constraints at the following WRCs: 

 Brandon 

 Lakenheath 

 Tuddenham 

This previous assessment was based on Anglian Water’s June Return 2010 (JR10) which provided the 

existing DWF flows for each of the relevant WRCs. This, in combination with the development trajectories 

was used to assess the impacts of the developments. 

The same methodology is replicated in this assessment and takes into account the latest FHDC 

development locations and trajectories, this is described below. Following recent consultation with Anglian 

Water they have provided updated WRC flows and consent limits. Consultation has followed with FHDC, 

Anglian Water and the EA ensuring the following results are accurate and best represent existing situations. 

 

5.2.1 Methodology 

The methodology outlined in the 2011 Detailed WCS is reapplied with the latest figures, the analysis is 

based on the following equations for each of the WRCs serving the Forest Heath District. 

𝑇𝑜𝑡𝑎𝑙 𝐷𝑊𝐹 = 𝐸𝑥𝑖𝑠𝑡𝑖𝑛𝑔 𝐷𝑊𝐹 + 𝑁𝑒𝑤 𝐷𝑊𝐹 

Where 

𝐷𝑊𝐹 = (𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑑𝑤𝑒𝑙𝑙𝑖𝑛𝑔𝑠 ×𝑜𝑐𝑐𝑝𝑢𝑟𝑎𝑛𝑐𝑦 𝑟𝑎𝑡𝑒 ×𝑃𝐶𝐶) + 𝑖𝑛𝑓𝑖𝑡𝑙𝑟𝑎𝑡𝑖𝑜𝑛 + 𝑡𝑟𝑎𝑑𝑒 𝑓𝑙𝑜𝑤 

 

The PCC rate used is 131 l/p/d, following consultation with Anglian Water, this is lower than the 144 l/p/d 

used in the 2011 Detailed WCS, however is still above both FHDC targets and Building Regulations (105 

l/p/d and 125 l/p/d respectively). 

The allowance for infiltration, which accounts for water entering the sewerage network from incorrect or 

illegal connections, and through defects in the existing assets, is estimated to be an additional 25% of the 

DWF from dwellings, based on guidance from AWS. 

It has been assumed that trade effluent remains constant for the foreseeable future across the District. 

Intensification of existing employment areas is unlikely to result in a net increase in industrial demand, as it is 

predicted that companies with heavy water use will improve efficiency, and be replaced with service-

orientated industry over time. 

High level discussions with Anglian Water engineers and planners, based on their knowledge of current 

capacity and performance at the WRCs, have been undertaken to assess the potential impact from the 

proposed development. Where Anglian Water estimate that upgrades will be required, the feasibility of such 

upgrades, has been briefly discussed in the following sections along with the preliminary ‘Red, Amber, 

Green’ (RAG) index as presented in Appendix C. 

Following consultation with Anglian Water it has been agreed that the calculated baselines previously used 

in the 2011 Detailed WCS are no longer relevant and that analysis should be completed using the measured 

baseline values, this is due to increased accuracy of the measured flows in recent years. 
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5.3 Wastewater Treatment Constraints 

Some of the WRCs serve multiple communities as listed in Table 9 below. 

Table 9: WRCs serving Primary Villages 

WRC Community Served 

Mildenhall 
Beck Row 

West Row 

Newmarket 
Exning 

Kentford 

 

As such calculations to determine the potential constraints on the wastewater treatment works have only 

been completed for the sites listed in the Sections below. 

 

5.3.1 Brandon 

 

Figure 4: Brandon WRC wastewater projection. 

The projections for Brandon WRC show that the preferred development distribution can be accommodated 

within the existing consents. Anglian Water have confirmed that there is suitable treatment and process 

capacity at Brandon WRC to cater for the proposed growth. 

By 2031 there will still be discharge capacity circa 750 m3/day, it can be concluded that there are no 

constraints associated with Brandon WRC either in terms of treatment capacity or discharge 

capacity. 
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5.3.2 Lakenheath 

 

Figure 5: Lakenheath WRC wastewater projection 

The projections for Lakenheath WRC show that the preferred development distribution can be 

accommodated within the existing consents. Anglian Water have confirmed that there is suitable treatment 

and process capacity at Lakenheath WRC to cater for the proposed growth. 

By 2031 there will still be discharge capacity circa 50 m3/day, it can be concluded that there are no 

constraints associated with Lakenheath WRC either in terms of treatment capacity or discharge 

capacity. 

 

5.3.3 Mildenhall 

The Mildenhall developments are served by Mildenhall WRC, also serving the primary villages of Beck Row 

and West Row. 

 

Figure 6: Mildenhall WRC wastewater projection 
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The projections for Mildenhall WRC show that the preferred development distribution can be accommodated 

within the existing consents. Anglian Water have confirmed that there is suitable treatment and process 

capacity at Mildenhall WRC to cater for the proposed growth. 

By 2031 there will still be discharge capacity circa 1000 m3/day, it can be concluded that there are no 

constraints associated with Mildenhall WRC either in terms of treatment capacity or discharge 

capacity. 

5.3.4 Newmarket 

 

Figure 7: Newmarket WRC wastewater projection 

The projections for Newmarket WRC show that the preferred development distribution can be 

accommodated within the existing consents. Anglian Water have confirmed that there is suitable treatment 

and process capacity at Newmarket WRC to cater for the proposed growth. 

By 2031 there will still be discharge capacity circa 500 m3/day, it can be concluded that there are no 

constraints associated with Newmarket WRC either in terms of treatment capacity or discharge 

capacity. 
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5.3.5 Red Lodge 

The Red Lodge developments are served by Tuddenham WRC. 

 

Figure 8: Tuddenham WRC wastewater projection 

The projections for Tuddenham WRC show that the preferred development distribution can be 

accommodated within the existing consents until 2026. After this the projected flows exceed the existing 

consent by approximately 38 m3 in 2031. Anglian Water have confirmed that there is adequate treatment and 

process capacity at Tuddenham WRC to cater for the proposed growth. As the proposed growth exceeds the 

current consents limit the EA has been consulted, the outputs of consultation are that there will be adequate 

capacity in the River Lark and Tuddenham stream to cater for the additional proposed growth. This is 

discussed in detail in Section 6.  

By 2026 the discharge capacity will be exceeded, this increase flow can be accommodated within 

Tuddenham WRC and within the associated rivers discharged to. However the predicted DWF increase by 

2031 is only very marginal and therefore it can be concluded that there are no significant constraints 

associated with Tuddenham WRC either in terms of treatment capacity or discharge capacity – this is 

further discussed in Section 6.3, 8.3 and 8.4. 
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6 Environmental Capacity 

The 2011 Detailed WCS identified that improvements in wastewater treatment process technology would be 

required to protect the receiving watercourses in FHDC. The study previously identified Lakenheath and Red 

Lodge as areas of concern; however, the projected growth figures now indicate that the projected growth can 

be accommodated in these catchments.  

The provision of sufficient wastewater treatment capacity, whilst complying with strict environmental 

standards, can be a constraining factor to growth. The section below discusses environmental capacity in 

related to the updated growth figures in FHDC. The potential impact to Natura 2000 sites has been assessed 

separately in Section 9. 

 

6.1 Water Framework Directive (WFD) 

The WFD sets out a strategy for protecting and enhancing the quality of groundwater, rivers, lakes, estuaries 

and coasts. It introduces the integrated approach to river basin management that the EA is currently applying 

to the 11 River Basin Districts in England and Wales; identifying and characterising the water bodies and 

protected areas in each river basin, and the pressures and risks upon them. 

The main objectives of the WFD are to prevent any deterioration in current water quality, and bring all water 

bodies up to ‘good status’ by 2027. A requirement of the WFD is that a no deterioration policy is adopted for 

the WFD quality parameters, which could have potential implications for future developments. 

Only one watercourse is estimated to receive an increased discharge from a WRC as a result of the 

proposed development. The Tuddenham Stream is predicted to receive an increase in discharge from the 

Tuddenham WRC and the stream is classified as being Heavily Modified under the WFD. This categorisation 

of Heavily Modified Water Body (HMWB) means that the channel has undergone significant morphological 

changes. In the District the majority of these historical changes were for flood protection and navigation. The 

WFD requirement for HMWBs is to reach good ecological potential (GEP), as opposed to ‘good status’, 

however the water quality standards required are consistent, regardless of the designation as HMWB. 

River Basin Management Plans (RBMPs), developed by the various regional offices of the EA, were 

published in December 2009 and Forest Heath is within the Anglian RBMP. In December 2015 the RBMP2 

was published as an update to the first plans published in 2009. The RBMP2 sets out a strategy including a 

Programme of Measures for each catchment to comply with the requirements of the WFD. An assessment of 

the current status of the rivers has been made, showing the rivers and lakes that currently fall below the 

‘good status’ (or GEP) required to meet the WFD. The documents then set out those rivers that should be at 

‘good status’ by 2027. 

Further information regarding the WFD, and the current status and future targets of the watercourses, is 

included in Table 10. Reviewing the RBMP reveals that none of the receiving watercourses in the District are 

currently classed as achieving GEP. The majority of the receiving watercourses are classed as having 

Moderate Ecological Potential at present (Table 10). 

Table 10: WFD Status 

River (WRC) 

Reach (with 

unique reference 

code) (HMWB 

designation) 

Current 

Ecological 

Status (or 

status in the 

case of 

HMWB) 

Current 

Chemical 

Status 

Barriers to Good 

status (or GEP for 

HMWB) 

Predicted 

Outcome (2027) 

Kennet GB105033042990 Bad Good 

Disproportionately 
expensive. 
Technically 
Infeasible 

Ecological- Bad 
Chemical- Good 
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River (WRC) 

Reach (with 

unique reference 

code) (HMWB 

designation) 

Current 

Ecological 

Status (or 

status in the 

case of 

HMWB) 

Current 

Chemical 

Status 

Barriers to Good 

status (or GEP for 

HMWB) 

Predicted 

Outcome (2027) 

Kennet GB105033043020 Poor Good 
Disproportionately 
expensive 

Ecological- Good 
Chemical- Good 

Lark 
(Tuddenham 
via 
Tuddenham 
Stream) GB105033043051 Moderate Good 

Disproportionately 
expensive. 
Technically 
Infeasible 

Ecological- 
Moderate 
Chemical- Good 

Lark 
(Mildenhall) GB105033043052 Moderate Good 

Disproportionately 
expensive. 
Technically 
Infeasible 

Ecological- 
Moderate 
Chemical- Good 

Little Ouse 
River 
(Brandon) GB105033043400 Moderate Good 

Disproportionately 
expensive. 
Technically 
Infeasible 

Ecological- 
Moderate 
Chemical- Good 

Soham Lode 
(Newmarket) GB105033042860 Moderate Good 

Disproportionately 
expensive. 
Technically 
Infeasible 

Ecological- 
Moderate 
Chemical- Good 

Tuddenham 
Stream 
(Tuddenham) GB105033043010 Moderate Good 

Disproportionately 
expensive. 
Technically 
Infeasible 

Ecological- 
Moderate 
Chemical- Good 

 

6.2 Consent Standards 

The results of the wastewater projections (Section 5) provided an estimate of the worst case increases in 

DWF which could be expected at the receiving WRCs, if the growth occurs as proposed by FHDC; hence the 

worst case DWF discharge expected from the WRCs by 2031. 

These estimated discharges were passed to Environmental Planning Officers at the EA for calculation of the 

indicative physio-chemical consent standards which would apply to these increased discharges. The physio-

chemical consent standards of concern are Biochemical Oxygen Demand (BOD), Ammoniacal Nitrogen 

(Amm. N) and Phosphorus (P). The indicative standards were calculated using the EA River Quality Planning 

tool. 

It must be noted that the results of this exercise are indicative only, and that the actual consent standards will 

be determined at the time of consent review. OFWAT have now confirmed funding for Anglian Water to make 

improvements at Tuddenham under AMP6 ‘WFD No Deterioration’ drivers.  New, tighter permit limits of 1 

mg/l for both ammonia and phosphorus will become a formal requirement by 1st April 2018.   

The scope of the WCS update is to demonstrate that the achievement of all relevant WFD requirements is 

not compromised by the proposed growth. Whilst no deterioration is an absolute requirement of the WFD, 

improvements towards Good status (particularly if the growth is not the primary reason for failure) will be 

subject to technical feasibility and disproportionate cost assessments.  
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The EA have provided a set of indicative physio-chemical consent standards, which correspond with the 

projected increases in volumetric discharge consents, shown below. 

 

6.3 New Discharges 

Calculations indicate the permitted DWF will not be exceeded at most of the WRCs and Tuddenham is the 

only WRC where the current permitted DWF is exceed in 2027. Therefore the assessment of new discharges 

has only been undertaken at the Tuddenham WRC. 

The following sections illustrate the current physio-chemical consent standards for Tuddenham WRC, the 

results from the EA indicative consent modelling, and discussion as to whether these standards are 

considered to be economically achievable using conventional methods.  

The EA undertook a number of calculations to assess the WFD implications of following DWF figures:   

 Current permitted (1100 m3/day); 

 Option 1 (1132 m3/day); and  

 

Tuddenham WRC discharges to the Tuddenham Stream and the results of the assessment for the ‘No 

Deterioration’ and ‘Improve to Good’ assessments are discussed in the Sections below. 

 

6.3.1 WFD No Deterioration Assessment 

The results of the assessment for the ‘No Deterioration’ are below. 

 

Phosphate: The AMP6 permit limits will be sufficient to ensure No Deterioration from the current Poor status 

in the Tuddenham Stream for both development options.  

 

Ammonia:  The ammonia limit needs to be tightened to 0.6 mg/l in order to ensure WFD High status is 

maintained in the Tuddenham Stream.   However, given Anglian Water’s continued over-performance 

against all of their permit limits, it is considered that actual measured effluent quality resulting from the AMP6 

1 mg/l limit will actually be around the 0.6 mg/l value.   Therefore it is considered that the AMP6 permit limit 

should be sufficient to ensure No Deterioration of ammonia in the Tuddenham Stream for both development 

options. 

 

BOD:  Calculations show that a limit of 8 mg/l is required to ensure that Good BOD status is maintained in 

the Tuddenham Stream and results indicate that a permit change will not be required as a result of the 

proposed Local Plan growth options (given Anglian Water’s continued over-performance against all of their 

permit limits).  

 

6.3.2 WFD ‘Improve to Good Status’ Assessment 

The results of the assessment for the ‘‘Improve to Good’ are discussed below. The assessment applies to 

phosphate element only, as BOD and ammonia in the Tuddenham Stream are already at Good status or 

better and the conclusions cover all development options. 

 

The assessment indicates that permit limits of 0.30 and 0.12 mg/l are required to improve the Tuddenham 

Stream to Moderate and Good status respectively.   Both of these limits are currently considered to be 

‘technically infeasible’.    
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6.3.3 Conclusion 

The results show that there is a negligible difference between the calculated permit limits under the two DWF 

scenarios and this is due to the following reasons: 

 There is not a large difference between the two DWF figures (~10% across all three DWF option 

scenarios); 

 The Tuddenham Stream is a small watercourse and most of the flow is likely to be comprised of effluent 

from the WRC.  As such, dilution afforded by ‘clean’ river water is considered to be negligible. 

 

The 2011 Detailed WCS explored options to discharge the treated effluent from Tuddenham WRC to the 

River Lark instead of the Tuddenham Stream. The EA have confirmed that due to the dilution afforded by the 

River Lark the permit limits would be more relaxed than those needed to protect the Tuddenham Stream if 

the discharge point were to be changed to the River Lark. However, given the conclusions that growth can 

be accommodated within the catchment of the Tuddenham Stream without deterioration in water quality it is 

recommended that the discharge point from the WRC remains as existing.  

 

The assessment has concluded that neither of the Local Plan Options will lead to a Deterioration of WFD 

status or will compromise the achievement of WFD Good status in the Tuddenham Stream.   
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7 Sewerage Network 

Since the 2011 Detailed WCS Anglian Water sewer records have been updated, these updated records have 

been requested from Anglian Water. It is important that developers contact Anglian Water directly at the first 

possible instance in order to ensure suitable infrastructure is in place for development.  

 

7.1 Foul Sewer Capacity 

As per the 2011 Detailed WCS detailed sewerage network models are still not available for the majority of 

Forest Heath District. During the consultation with Anglian Water brief comments were provided for each 

preferred, these have been compiled along with their previous SHLAA site comments to inform a RAG index 

as provided in Appendix C. 

In general there are no significant sewerage capacity issues with any of the sites to warrant as potential 

“show stoppers”, however many of the sites would likely require some upgrades where necessary in order to 

accommodate the increased flow. Developers should contact Anglian Water in order to assess what 

upgrades are required following the Site Allocation process as part of pre-development enquiries as the 

individual sites enter the normal planning application process. 

Further comment on development implications in Red Lodge is given below. 

 

7.1.1 Red Lodge 

Since the 2011 Detailed WCS an independent study into Red Lodge’s wastewater capacity has been 

undertaken (Hyder Consulting, 2014). The study offered the following conclusions in relation to Red Lodge’s 

sewerage network: 

“AWS have undertaken a programme of improvement works and network connectivity changes in AMP5 

which alleviate these capacity concerns. This study has observed that AWS are continuing with a strategy of 

connecting new development to the King’s Warren SPS, avoiding the historic capacity constraint which 

would have otherwise emerged had they connected in to the older Warren Road SPS network. Additionally, 

from the data that AWS have provided, this study has concluded that, given the scale of the proposed 

growth, there are no immediate capacity concerns at either King’s Warren SPS or Herringswell TPS. The 

increased future flows should reduce the risk of odour at the latter. Therefore, the sewerage network 

capacity is not considered to present a constraint to the proposed development, and does not warrant a 

2021 embargo.” 

Again, potential developers should contact Anglian Water in order to assess what upgrades are required 

following the Site Allocation process as part of pre-development enquiries process for the additional sites 

included in the Preferred Option as they enter the normal planning application process. 

 

7.2 Conclusion 

Following review of Anglian asset datasets and consultation with Anglian Water this WCS can conclude that 

the sewerage network holds no constraint to the development sites identified. It is required that developers 

seek consultation with Anglian Water as early as possible during the planning process in order to identify any 

site specific sewage capacity constraints which may need to be alleviated. 
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8 Flood Risk 

8.1 Flood Risk from WRC Discharges 

Increased discharge volumes from WRCs to watercourses have the potential to increase fluvial flood risk. At 

the request of Forest Heath District Council, the Environment Agency and Anglian Water a multi-criteria 

scoring system has been applied. The assessment uses a multi-criteria approach to assess the increase in 

peak flow, the sensitivity of the watercourse to changes in flood levels, and the potential impact of flooding in 

order to determine a combined flood risk index. The following three elements of the system are principal: 

 Quantification of the increase in peak river flows, resulting from the predicted increase in treated 

effluent discharges; 

 Evaluation of the likely sensitivity of flood levels to increases in flood flows; and 

 Evaluation of the impact of increases in flood levels. 

For each principal element listed above, the impact at each discharge site has been classified as high, 

medium or low; and the multi-criteria analysis applied to combine these elements. 

 

8.2 Methodology 

The analysis has been conducted using the 1 in 2 year flood, also known as the 50% AEP (Annual 

Exceedance Probability) event. This has a probability of occurrence in any one year of 50%. It is also 

referred to as QMED. According to the AWS methodology, this flood severity was selected because: 

 Increases in WRC discharge would contribute a relatively greater proportion of flood flows than if a 

more extreme flood event had been used, and hence results are likely to be conservative; 

 The 1 in 2 year event is, very crudely, considered to approximate bankfull conditions. Any increase in 

the 1 in 2 year event would therefore be expected to result in out of bank flooding; 

 The 1 in 2 year event is the smallest event which can practically be estimated using standard 

techniques; and 

 It aligns with the 2011 Detailed WCS enabling direct comparison. 

The increase in the 1 in 2 year peak flow in the receiving watercourse has been calculated using the same 

methodology descried in the 2011 Detailed WCS and is in line with best practise techniques as stated in the 

Flood Estimation Handbook (FEH). The increase in discharge from the WRC used in these calculations are 

to be found in Section 5. 

DWF received at the WRCs will increase following the connection of new dwellings to the sewerage network. 

Whilst some of this increase may be stored on the WRC sites during peak flows, an increase to the 

volumetric flow rate of the discharge is likely. This may be within the existing volumetric discharge consent 

(as stipulated by the EA, refer to 2011 Detailed WCS Section 8.3). However, WRCs typically discharge up to 

three times their DWF (referred to as flow to full treatment – FTFT) at peak. An increase in FTFT, due to 

growth in the catchment, may increase the flood risk to properties and environmental sites on the 

watercourse downstream of the discharge point. 

Multi-criteria analysis (as described above) has been utilised to provide a risk score for each of the six 

impacted discharge points. Flood Risk scores were assigned to each discharge by determining the 

contribution that the increased FTFT (due to the proposed growth to 2031) makes to the flow levels in the 

watercourse during a 1 in 2 year flood. This was then weighted to account for the sensitivity of the 

watercourse to flow increases, and the potential local impacts of any flooding (this aligns directly with the 

2011 Detailed WCS methodology).  

Detailed technical information regarding the methodology applied, and the results of the multi-criteria 

analysis, are presented in Appendix E. 
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8.3 Results 

It must be highlighted that the above methodology compares the total 2031 FTFT from the WRCs (flows from 

both existing and proposed dwellings) against the 1 in 2 year flood events for the watercourses, hence 

providing a risk score for the total predicted flows by 2031. 

As acknowledged in the 2011 Detailed WCS, if FTFT from the existing properties is considered to be an 

integral part of the current river flows, it can be shown that the actual increase in peak flows by rivers by 

2031, which is solely attributable to proposed growth, makes up a considerably smaller proportion. 

In accordance with NPPF Technical Guidance, an additional 20% was added to the 1 in 2 year flood flows. 

The new FTFT values have been projected to 2031 at each site; therefore considering river flow values, 

including an +20% allowance for climate change, would make the impact of the future FTFT flows seem 

more significant than they could possibly be by 2031. 

Table 11 overleaf provides a summary of flood risk multi-criteria analysis results. 



 

Forest Heath Water Cycle Strategy Update 

27 

 

Table 11: Summary of flood risk multi-criteria analysis results. 

 

Impact of existing WRC FTFT  on baseline river 

flows (i.e. without extra flows from new 

development under preferred option)  

Increase in river flows by 2031 based on 

entire WRC FTFT (including existing WRC 

DWF) 

Increase in river flows by 2031 based on 

entire WRC FTFT (excluding existing WRC 

DWF) 

WRC Discharge 
Increase in 1 in 2 

year river flow 
Flood Flow 
Risk Value 

Risk 
Assessment 

Increase in 1 in 
2 year river 

flow 

Flood 
Flow Risk 

Value 

Risk 
Assessment 

Increase in 1 in 
2 year river 

flow 

Flood 
Flow Risk 

Value 

Risk 
Assessment 

Brandon 0.23% 1 Low 0.23% 1 Low 0.00% 1 Low 

Lakenheath 2.90% 2 Low 4.16% 3 Medium 1.26% 2 Low 

Mildenhall 1.24% 2 Low 1.61% 2 Low 0.37% 1 Low 

Newmarket 4.63% 3 Medium 5.15% 3 Medium 0.51% 1 Low 

Tuddenham 

(Tuddenham 

Stream) 

38.72% 5 High 55.76% 5 High 
17.04% 

4 Medium 

Tuddenham + 

Fornham All Saints 

(River Lark) 

0.41% 1 Low 2.06% 2 Low 
1.65% 

2 Low 

 

Flood Flow Risk Value: 

 

 Flow increase between 0 and 1%:  1 (Low) 

 Flow increase between 1 and 3%:  2 (Low) 

 Flow increase between 3 and 10%:  3 (Medium) 

 Flow increase between 10 and 20%:  4 (Medium) 

 Flow increase greater than 20%:  5 (High)
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As identified in the above results table for the Preferred Option 1, none of the proposed increases in WRC 

discharges appreciably change the flow risk score when compared against the current baseline situation. As 

with the baseline situation, the increased DWF discharges to the Tuddenham Stream attributable to growth 

would be classed as ‘high risk’ (i.e. when combined impact with existing DWF at Tuddenham WRC).  

However, when existing DWF is excluded to assess flood risk impact solely attributable to growth, 

Tuddenham Stream ranks as ‘medium risk’. This is illustrated in the table above. 

Therefore at Tuddenham WRC, the results suggest that the increase in peak river flows due to the FTFT 

(under all two growth options) should be considered as ‘high’ when including existing DWF but only ‘medium’ 

when excluding existing DWF. The increase in the 1 in 2 year flood reduces by over 40% when existing DWF 

are excluded. 

Table 11 also highlights the  reduced impacts on the River Lark flood risk from the increased combined flows 

from the Tuddenham WRC and Fornham All Saints WRC (treats flows from Burry St Edmunds) when 

compared to Tuddenham Stream flood risk from just Tudenham WRC alone. This is mainly due to increased 

capacity available in River Lark and this was also noted in the 2011 Detailed WCS however it has now been 

quantified as part of this WCS update. 

At Brandon, the combined risk score is ‘low’, before and after proposed growth. In fact when existing DWF 

are excluded there is 0% change in peak river flows. This indicates no increase in peak river flows due to 

growth at this discharge point. 

Lakenheath discharge is ranked as a ‘medium’ whilst including existing flows. Peak river flow increase is 

over three times less when existing flows are excluded in order to show only increase in peak river flows due 

to growth. This is rated as ‘low’ risk. 

At Mildenhall, the combined risk score is ‘low’, before and after proposed growth. However, the increase in 

peak river flow solely due to growth is over 4 times less than when existing flows are included. 

Newmarket discharge is ranked as a ‘medium’ risk. Total 2031 FTFT from Newmarket WRC would contribute 

to over a 5% increase in peak river flows. The exact figure (5.15%) is lower but not appreciably different to 

estimates made in the 2011 Detailed WSC, which also ranked the risk as ‘medium’. It was noted in the 2011 

Detailed WSC that most of this is attributable to existing properties. When considering the increase in peak 

river flows solely attributable to growth Newmarket WDC is ‘low’ risk. 

It has for some time been acknowledged that climate change will impact flood risk in the future. This is a risk 

defined in the 2011 Detailed WSC as “the frequency and intensity of future rainfall events may increase due 

to climate change, leading to higher run-off rates into surrounding rivers, altering the hydraulic response of 

the river to the rainfall event”. It is now academically accepted that climate change has had such an effect on 

UK flooding. 

It follows therefore that the flow rates associated with 1 in 2 year events (as described in the analysis above) 

have been predicted to occur more frequently in the future. Whilst the significance of the WRC discharges, 

and downstream impacts and sensitivity are likely to remain the same for any given river flow; the frequency 

of flooding is likely therefore to increase. FHDC should therefore continue to ensure that flood resilience and 

mitigation remain key in the decision-making process of their Planning and Development Control Functions. 

 

8.4 Additional Tuddenham Stream Analysis 

Tuddenham Stream is a low capacity short reach tributary of the River Lark. As such increase in peak river 

flows in the Tuddenham Stream can have a significantly higher local impact compared to what it can cause 

on the downstream River Lark reach.  

Consultation with the Environment Agency, Anglian Water, Natural England and Forest Heath DC to date 

has not highlighted any significant downstream flood risk concerns due to the increased DWF discharges 

from the Tuddenham WRC. This is because: 

 No properties have been located closer to the effected Tuddenham Stream reach, which can be 

adversely impacted by the increased flows 
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 Tuddenham Stream reach has limited flood risk areas and there are no reported previous flood risk 

issues 

 It then discharges to the River Lark, which has a much larger hydraulic capacity and the increased 

DWF from both Tuddenham WRC and Fornham All Saints WRC will have very limited local impact of 

the overall flood peak flows on the River Lark, as demonstrated in Section 8.3 above. 
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9 Natura 2000 Sites 

An initial screening process along with public consultation identified the relevant Natura 2000 sites that could 

possibly be affected by development in Forest Heath. Each of the ten sites was assessed in terms of 

location, proximity to water / wastewater assets and water catchment.  

This initial screening has been undertaken in consultation with Natural England and the Environment Agency 

and is summarised in Appendix D. The initial screening concludes that for eight of the ten Natura 2000 sites 

the preferred development option has No Impact with the following summary comments for each of the sites 

listed in the table below. 

Table 12: Summary Table for 'No Impact' Natura 2000 sites. 

Natura 2000 Site Summary 

Devil's Dyke 
The WCS has established that the proposed development options will not have a negative 
impact in terms of flood risk, water quality or water supply. No impact identified. 

Fenland 
The WCS has established that the proposed development options will not have a negative 
impact in terms of flood risk, water quality or water supply. No impact identified. 

Norfolk Valley Fens 
The WCS has established that the proposed development options will not have a negative 
impact in terms of flood risk, water quality or water supply. No impact identified. 

Ouse Washes 
The WCS has established that the proposed development options will not have a negative 
impact in terms of flood risk, water quality or water supply. No impact identified. 

Redgrave and South 
Lopham Fens 

The WCS has established that the proposed development options will not have a negative 
impact in terms of flood risk, water quality or water supply. No impact identified. 

Rex Graham Reserve 
The Rex Graham Reserve is located within the Breckland and will be considered as part of 
the Breckland assessment. 

The Wash & Norfolk 
Coast 

The WCS has established that the proposed development options will not have a negative 
impact in terms of flood risk, water quality or water supply. No impact identified. 

Wicken Fen 
The WCS has established that the proposed development options will not have a negative 
impact in terms of flood risk, water quality or water supply. No impact identified. 

 

The remaining two Natura 2000 sites – Breckland and Chippenham Fen are considered in further detail 

below. 

 

9.1.1 Breckland (SPA/SAC) 

Breckland SPA/SAC is a 7,544 hectare area of gorse-covered sandy heath which is noted for its flora and 

fauna, located across Norfolk and Suffolk. Breckland is of international importance for its inland dunes, 

natural eutrophic lakes, European dry heaths, semi-natural dry grasslands and alluvial forests. 

  

9.1.1.1 Water Supply 

Given Breckland’s large size, it is understood to be fed from number of sources – fluvial, surface and 

groundwater. Review of the CAMS in Section 4 has identified that no changes have been proposed to 

abstractions relating to Breckland as part of the RSA programme. In addition to this, during consultation with 

the EA and Natural England no water supply issues were highlighted which could lead to detrimental impact. 
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9.1.1.2 Flood Risk 

The flood risk analysis undertaken in Section 8 concludes that there is no impact from the proposed 

development in terms of flood risk on Breckland. 

 

9.1.1.3 Water Quality 

As stated in Section 5 all relevant WRCs have adequate capacity for the proposed development and will not 

have any impact on water quality. 

 

9.1.2 Chippenham Fen (Ramsar/SAC) 

Chippenham Fen is a 112 hectare area of wild fen meadows located in east Cambridgeshire, 6km north of 

Newmarket. The site is of international importance for its wide range of wetland habitats and associated 

flora, birds and insects. Areas of tall and often rich fen, fen grassland and basic flush have developed over 

shallow peat soils. The site also contains calcareous grassland, neutral grassland, woodland, mixed scrub 

and open water. 

 

9.1.2.1 Water Supply 

The water balance of Chippenham has been the subject of much research and discussion in recent years 

but in general, it is supported by: rainfall, flows from Soham Lode/River Chippenham and springs from chalk 

aquifers below. Water is additionally supplemented through the Lodes Granta Groundwater Support 

Scheme.  

The report ‘A Wetland Framework for Impact Assessment of Statutory Sites in Eastern England’ (EA, 2000) 

was published with the aim of summarising some of the key features salient to understanding possible water 

supply mechanisms. In regard to Chippenham Fen the following is provided in terms of water supply: 

“The fen surface is fed primarily by rainfall (at least in summer) with some localised seepage of chalk water 

inwards from dykes and, in places, periodic summer flooding. The possibility of direct chalk water inputs is 

uncertain – even if these occur, the water table is (on average) well subsurface during the growing period. 

Rain fed surfaces probably remain base-rich on account of a highly calcareous peat and underlying clays 

(and perhaps because of episodic flooding).” 

Following review of the CAMS and WRMP, it has been identified that as part of the 2013 Restoring 

Sustainable Abstraction (RSA) programme that as the latest Chippenham Fen Review of Consents proposes 

no changes to the existing abstraction licence. It can therefore be concluded that current abstractions 

licences are not causing negative environmental effects. 

As part of this study Natural England and the EA have been consulted, both parties confirmed that the 

current mitigation schemes and licences were adequate for Chippenham Fen. 

Given the above information it can be concluded that as the development trajectory can be supplied by 

Anglian Water within existing abstraction licences there is no impact identified for Chippenham Fen. 

 

9.1.2.2 Flood Risk 

The flood risk analysis undertaken in Section 8 concludes that there is no significant impact from the 

proposed development in terms of flood risk on Chippenham Fen. 

 

9.1.2.3 Water Quality 

As stated in Section 5 Newmarket WRC has adequate capacity for the proposed development and will not 

have any impact on water quality. 



 

Forest Heath Water Cycle Strategy Update 

32 

10 Conclusions 

 Forest Heath District Council has updated its preferred development options in line with the SHLAA 

published in 2015 which identified the housing requirements for the district for the period 2015-2031. The 

new adopted development options are some 15% lower than the totals analysed in the 2011 Detailed 

WCS, however there have been increased allocations in some areas, mainly the primary villages. A 

single development distribution option has been analysed as part of this Stage 3 Final WCS Update 

Report: 

– Preferred Option Draft – Focussing new development at Mildenhall, Red Lodge and the primary 

villages of Beck Row, Exning, Kentford and West Row, with lower growth at Newmarket. 

 It has been concluded following consultation with Anglian Water and reviewing of the 2015 WRMP that 

there are adequate resources to supply Forest Heath DC’s preferred development option. Water demand 

has been calculated for three scenarios, with Anglian Water confirming that demand can be met. 

Following consultation with the EA, Anglian Water and Natural England, it has been concluded that there 

is no significant impact on ecologically designated sites due to the increased water demand. 

 Calculations have been undertaken to assess the impacts of the preferred development option of the 

discharge rates from the WRCs within Forest Heath District. This analysis has concluded that all of the 

WRCs total dry weather flows by 2031 will remain below the current EA discharge consent limit except for 

Tuddenham WRC which is marginally above the consented flow. Further detailed water quality analysis 

has been undertaken to assess the impact of exceeding this consent has been undertaken by the 

Environment Agency, as below. 

 The results of the detailed water quality analysis showed show that neither of the Local Plan Options will 

lead to a Deterioration of WFD status or will compromise the achievement of WFD Good status in the 

Tuddenham Stream.   

 Of the ten Natura 2000 sites identified as being related to Forest Heath District during public consultation, 

eight have been established as having no connection to WRC discharges within Forest Heath District. For 

the remaining two, Breckland and Chippenham Fen no potential impact has been identified as part of the 

water supply, flood risk or water quality analyses. 

 Following consultation with Anglian Water no significant sewerage capacity issues with any of the sites to 

warrant as potential “show stoppers”, however many of the sites would likely require some upgrades 

where necessary in order to accommodate the increased flow. Developers should contact Anglian Water 

in order to assess what upgrades are required following the Site Allocation process as part of pre-

development enquiries as the individual sites enter the normal planning application process. 

 Flood Risk analyses were undertaken, these concluded that none of the proposed development increases 

in WRC discharges significantly increase flood risk in the identified watercourses. 
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10.1 RAG Tables 

Settlement 

Water 

Supply 

(Section 4) 

Wastewater Treatment (Section 

5) 
Sewerage Network (Section 7) Water Quality (Section 6) 

Flood Risk 

(Section 8) 

Beck Row 

Has 

sufficient 

resources 

No new consents required. Adequate 

capacity at Mildenhall WRC to cope 

with proposed growth. Developments 

BR1a, BR1b, BR1c, BR1f are within 

15m of sewerage pumping station 

No significant sewerage capacity 

issues however upgrades may be 

necessary to accommodate 

increased flow. Developers should 

contact Anglian Water in order to 

assess what upgrades are required 

As current WRC consents will not 

be exceeded, no significant 

constraints in terms of water quality 

have been identified as part of the 

WCS. 

Low 

Brandon 

Has 

sufficient 

resources 

No new consents required. Adequate 

capacity at Brandon WRC to cope with 

proposed growth. Developments B1a, 

B1c are within 15m of sewerage 

pumping station 

No significant sewerage capacity 

issues however upgrades may be 

necessary to accommodate 

increased flow. Developers should 

contact Anglian Water in order to 

assess what upgrades are required 

As current WRC consents will not 

be exceeded, no significant 

constraints in terms of water quality 

have been identified as part of the 

WCS. 

Low 

Exning 

Has 

sufficient 

resources 

No new consents required. Adequate 

capacity at Newmarket WRC to cope 

with proposed growth. 

No significant sewerage capacity 

issues however upgrades may be 

necessary to accommodate 

increased flow. Developers should 

contact Anglian Water in order to 

assess what upgrades are required 

As current WRC consents will not 

be exceeded, no significant 

constraints in terms of water quality 

have been identified as part of the 

WCS. 

Low 

Kentford 

Has 

sufficient 

resources 

No new consents required. Adequate 

capacity at Newmarket WRC to cope 

with proposed growth. 

No significant sewerage capacity 

issues however upgrades may be 

necessary to accommodate 

increased flow. Developers should 

contact Anglian Water in order to 

assess what upgrades are required 

As current WRC consents will not 

be exceeded, no significant 

constraints in terms of water quality 

have been identified as part of the 

WCS. 

Low 

Lakenheath 

Has 

sufficient 

resources 

No new consents required. Adequate 

capacity at Lakenheath WRC to cope 

with proposed growth. Developments 

L2c, L2d are inside the 400m cordon 

sanitaire of existing WRCs 

No significant sewerage capacity 

issues however upgrades may be 

necessary to accommodate 

increased flow. Developers should 

contact Anglian Water in order to 

assess what upgrades are required 

As current WRC consents will not 

be exceeded, no significant 

constraints in terms of water quality 

have been identified as part of the 

WCS. 

Low 
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Mildenhall 

Has 

sufficient 

resources 

No new consents required. Adequate 

capacity at WRC to cope with proposed 

growth. Development M1a is inside the 

400m cordon sanitaire of existing 

WRCs. Developments M2c, EM1a are 

within 15m of sewerage pumping 

station 

No significant sewerage capacity 

issues however upgrades may be 

necessary to accommodate 

increased flow. Developers should 

contact Anglian Water in order to 

assess what upgrades are required 

As current WRC consents will not 

be exceeded, no significant 

constraints in terms of water quality 

have been identified as part of the 

WCS. 

Low 

Newmarket 

Has 

sufficient 

resources 

No new consents required. Adequate 

capacity at Newmarket WRC to cope 

with proposed growth. Developments 

N1d are within 15m of sewerage 

pumping station 

No significant sewerage capacity 

issues however upgrades may be 

necessary to accommodate 

increased flow. Developers should 

contact Anglian Water in order to 

assess what upgrades are required 

As current WRC consents will not 

be exceeded, no significant 

constraints in terms of water quality 

have been identified as part of the 

WCS. 

Low 

Red Lodge 

Has 

sufficient 

resources 

No new consents required until 2026. 

Adequate capacity at Tuddenham WRC 

to cope with proposed growth as AWS 

have already increased treatment 

capacity although further minor 

upgrades will be required post 2021 

period. AWS have already started 

planning investigations to determine the 

required treatment upgrades. EA says 

there will be adequate capacity in River 

Lark and Tuddenham stream for an 

increased consent. Developments 

RL1a, RL2a, EM1c are within 15m of 

sewerage pumping station 

AWS have carried out notable 

improvements. The sewerage 

network capacity is not considered a 

significant constraint to proposed 

development, and does not warrant 

a 2021 embargo. Limited upgrades 

may be necessary to accommodate 

increased flow and developers 

should contact Anglian Water in 

order to assess what upgrades are 

required.   

Although current WRC consents will 

be slightly exceeded, no significant 

constraints in terms of water quality 

have been identified as part of the 

WCS. 

Medium 

West Row 

Has 

sufficient 

resources 

No new consents required. Adequate 

capacity at Mildenhall WRC to cope 

with proposed growth. Developments 

WR1a are within 15m of sewerage 

pumping station 

No significant sewerage capacity 

issues however upgrades may be 

necessary to accommodate 

increased flow. Developers should 

contact Anglian Water in order to 

assess what upgrades are required 

As current WRC consents will not 

be exceeded, no significant 

constraints in terms of water quality 

have been identified as part of the 

WCS. 

Low 
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WRC Information Surfacewater Constraints

Site Ref Site Location

Site Area 

(m2)

Potential Dwellings 

(Nos)

Proposed 

Land Use

Development 

Timescale *NOTE Name Resource

Supply Networks 

Capacity WRC Capacity

Foul Sewer Network 

Capacity

Storm Sewer Network 

Capacity

B1a Brandon 15169 43 Employment 2016-2018 Brandon Green Amber Green Amber Red

B1b Brandon 6582 20 Residential 2020-2021 Brandon Green Amber Green Amber Red

B1c Brandon 3106 10 Residential 2018-2019 Brandon Green Amber Green Amber Red

BR1a Beck Row 23108 60 Mixed Use 2016-2018 Mildenhall Amber Amber Green Amber Red

BR1b Beck Row 58391 166 Residential 2019-2024 Mildenhall Amber Amber Green Amber Red

BR1c Beck Row 41547 117 Residential 2019-2023 Mildenhall Amber Amber Green Amber Red

BR1d Beck Row 5522 5 Residential 2018-2019 Mildenhall Amber Amber Green Amber Red

BR1e Beck Row 5969 24 Residential 2018-2019 Mildenhall Amber Amber Green Amber Red

BR1f Beck Row 13138 32 Residential 2018-2020 Mildenhall Amber Amber Green Amber Red

E1a Exning 60831 120 Residential 2016-2020 Newmarket Amber Amber Green Amber Red

E1b Exning 44595 81 Residential 2016-2019 Newmarket Amber Amber Green Amber Red

E1c Exning 100000 179 Residential 2021-2026 Newmarket Amber Amber Green Amber Red

EM1a Mildenhall 40475 0 Employment N/A Mildenhall Amber Amber Green Amber Red

EM1c Red Lodge 41253 0 Employment N/A Tuddenham Amber Amber Green Amber Red

K1a Kentford 36731 60 Residential 2019-2022 Newmarket Amber Amber Green Amber Red

K1b Kentford 20466 34 Residential 2017-2019 Newmarket Amber Amber Green Amber Red

L1a Lakenheath 6321 12 Residential 2016-2018 Lakenheath Amber Amber Green Amber Red

L1b Lakenheath 52462 140 Residential 2018-2023 Lakenheath Amber Amber Green Amber Red

L2a Lakenheath 34668 81 Residential 2018-2021 Lakenheath Amber Amber Green Amber Red

L2b Lakenheath 200000 375 Residential 2018-2024 Lakenheath Amber Amber Amber Amber Red

L2c Lakenheath 27786 67 Residential 2018-2020 Lakenheath Amber Amber Green Amber Red

L2d Lakenheath 92243 165 Residential 2018-2024 Lakenheath Amber Amber Green Amber Red

M1(a) Mildenhall 900000 1241 Mixed Use 2024-2031 Mildenhall Amber Amber Amber Amber Red

M2(a) Mildenhall 5475 9 Residential 2016-2018 Mildenhall Amber Amber Green Amber Red

M2(b) Mildenhall 6508 20 Residential 2017-2019 Mildenhall Amber Amber Green Amber Red

M2(c) Mildenhall 30629 78 Residential 2016-2020 Mildenhall Amber Amber Green Amber Red

M2(d) Mildenhall 20083 89 Residential 2020-2023 Mildenhall Amber Amber Green Amber Red

N1a Newmarket 29081 87 Residential 2026-2030 Newmarket Amber Amber Green Amber Red

N1b Newmarket 33108 0 Mixed Use N/A Newmarket Amber Amber Green Amber Red

N1c Newmarket 700000 400 Mixed Use 2017-2022 Newmarket Amber Amber Green Amber Red

N1d Newmarket 22386 44 Residential 2018-2020 Newmarket Amber Amber Green Amber Red

N1e Newmarket 49537 50 Mixed Use 2018-2020 Newmarket Amber Amber Green Amber Red

N1f Newmarket 20867 73 Residential 2022-2025 Newmarket Amber Amber Green Green Red

RE1a Newmarket 15914 0 Retail N/A Newmarket Amber Amber Green Amber Red

RL1a Red Lodge 96053 125 Residential 2025-2029 Tuddenham Amber Amber Green Amber Red

RL1b Red Lodge 41451 97 Residential 2025-2029 Tuddenham Amber Amber Green Amber Red

RL1c Red Lodge 200000 374 Residential 2018-2025 Tuddenham Amber Amber Green Amber Red

RL2a Red Lodge 300000 302 Residential 2022-2026 Tuddenham Amber Amber Green Amber Red

WR1a West Row 73475 138 Residential 2020-2025 Mildenhall Amber Amber Green Amber Red

WR1b West Row 7172 26 Residential 2016-2019 Mildenhall Amber Amber Green Amber Red

WR1c West Row 5591 11 Residential 2020-2021 Mildenhall Amber Amber Green Amber Red

* As per Forest Heath District Council development trajectory.

Potable Water Constraints Wastewater ConstraintsSite Information



Natura 

2000 Site Designations

Proximity to 

Development Sites

Proximity to WRCs 

and Sewers Flood Risk Water Quality Water Supply

WCS Impact 

Assessment

Breckland SAC, SPA
Mildenhall located within 500m. 

Brandon is located within 1km.

Brandon WRC, Mildenhall WRC 

and Tuddenham WRC are all 

within 1km. The sewers 

associated with Brandon, 

Mildenhall and Tuddenham are 

all in close proximity.

The WCS has evidenced that impact on 

river flows from Brandon WRC, 

Mildenhall WRC and Tuddenham WRC 

are low. Assuming required upgrades 

are implemented as part of development 

proposals, sewers will have sufficient 

capacity.

The WCS has evidenced that discharge 

consents will not be exceeded at 

Brandon WRC and Mildenhall WRC. 

Additional analysis for Tuddenham 

WRC has determined that the proposed 

development scenarios will have no 

impact on water quality.

WCS has evidenced that the 

development options can be supplied 

without increasing existing abstraction 

licences.

The WCS has established that the 

proposed development options will 

not have a negative impact in 

terms of flood risk, water quality or 

water supply. No impact identfied.

Chippenham 

Fen
Ramsar

Newmarket located within 3km. 

Exning located within 3km. Red 

Lodge located within 5km.

Newmarket WRC is located 

within 2km. Newmarket sewers 

located within 2km.

The WCS has evidenced that impact on 

river flows from Newmarket WRC are 

low. Assuming required upgrades are 

implemented as part of development 

proposals, sewers will have sufficient 

capacity.

The WCS has evidenced that discharge 

consents will not be exceeded at 

Newmarket WRC.

WCS has evidenced that the water 

supply of Chippenham Fen will not be 

impacted due to existing mitigation 

measures and no required increase to 

abstraction licences.

The WCS has established that the 

proposed development options will 

not have a negative impact in 

terms of flood risk, water quality or 

water supply. No impact identfied.

Devil's Dyke SAC
Newmarket located within 3km. 

Exning located within 3km.

Newmarket WRC is located 

within 3km. Newmarket sewers 

located within 3km.

The WCS has evidenced that impact on 

river flows from Newmarket WRC are 

low. Assuming required upgrades are 

implemented as part of development 

proposals, sewers will have sufficient 

capacity.

The WCS has evidenced that discharge 

consents will not be exceeded at 

Newmarket WRC.

WCS has evidenced that the 

development options can be supplied 

without increasing existing abstraction 

licences.

The WCS has established that the 

proposed development options will 

not have a negative impact in 

terms of flood risk, water quality or 

water supply. No impact 

identified.

Fenland SAC Newmarket located within 50km.

Newmarket WRC is located 

within 44km. No sewers within 

5km.

The WCS has evidenced that impact on 

river flows from Newmarket WRC are 

low. Assuming required upgrades are 

implemented as part of development 

proposals, sewers will have sufficient 

capacity.

The WCS has evidenced that discharge 

consents will not be exceeded at 

Newmarket WRC.

WCS has evidenced that the 

development options can be supplied 

without increasing existing abstraction 

licences.

The WCS has established that the 

proposed development options will 

not have a negative impact in 

terms of flood risk, water quality or 

water supply. No impact 

identified.

Norfolk Valley 

Fens
SAC Brandon  located within 12km.

Brandon WRC is located within 

12km. No sewers within 5km.

The WCS has evidenced that impact on 

river flows from Brandon WRC are low. 

Assuming required upgrades are 

implemented as part of development 

proposals, sewers will have sufficient 

capacity.

The WCS has evidenced that discharge 

consents will not be exceeded at 

Brandon WRC.

WCS has evidenced that the 

development options can be supplied 

without increasing existing abstraction 

licences.

The WCS has established that the 

proposed development options will 

not have a negative impact in 

terms of flood risk, water quality or 

water supply. No impact 

identified.

Ouse Washes SAC, SPA, Ramsar Lakenheath located within 20km.

Lakenheath WRC ic located 

within 20km. No sewers within 

5km.

The WCS has evidenced that impact on 

river flows from Lakenheath WRC are 

low. Assuming required upgrades are 

implemented as part of development 

proposals, sewers will have sufficient 

capacity.

The WCS has evidenced that discharge 

consents will not be exceeded at 

Lakenheath WRC.

WCS has evidenced that the 

development options can be supplied 

without increasing existing abstraction 

licences.

The WCS has established that the 

proposed development options will 

not have a negative impact in 

terms of flood risk, water quality or 

water supply. No impact 

identified.

Redgrave and 

South Lopham 

Fens

Ramsar Mildenhall located within 33km.
Mildenhall WRC is located within 

33km. No sewers within 5km.

The WCS has evidenced that impact on 

river flows from Mildenhall WRC are 

low. Assuming required upgrades are 

implemented as part of development 

proposals, sewers will have sufficient 

capacity.

The WCS has evidenced that discharge 

consents will not be exceeded at 

Mildenhall WRC.

WCS has evidenced that the 

development options can be supplied 

without increasing existing abstraction 

licences.

The WCS has established that the 

proposed development options will 

not have a negative impact in 

terms of flood risk, water quality or 

water supply. No impact 

identified.

Rex Graham 

Reserve
SAC

The Wash & 

Norfolk Coast
SAC, SPA, Ramsar Lakenheath located within 40km.

Lakenheath WRC is located 

within 40km. No sewers within 

5km.

The WCS has evidenced that impact on 

river flows from Lakenheath WRC are 

low. Assuming required upgrades are 

implemented as part of development 

proposals, sewers will have sufficient 

capacity.

The WCS has evidenced that discharge 

consents will not be exceeded at 

Lakenheath WRC.

WCS has evidenced that the 

development options can be supplied 

without increasing existing abstraction 

licences.

The WCS has established that the 

proposed development options will 

not have a negative impact in 

terms of flood risk, water quality or 

water supply. No impact 

identified.

Wicken Fen Ramsar Exning located within 6km.

Newmarket WRC is located 

within 8km. No sewers within 

5km.

The WCS has evidenced that impact on 

river flows from Newmarket WRC are 

low. Assuming required upgrades are 

implemented as part of development 

proposals, sewers will have sufficient 

capacity.

The WCS has evidenced that discharge 

consents will not be exceeded at 

Newmarket WRC, therefore there will be 

no impact on water quality.

WCS has evidenced that the 

development options can be supplied 

without increasing existing abstraction 

licences.

The WCS has established that the 

proposed development options will 

not have a negative impact in 

terms of flood risk, water quality or 

water supply. No impact 

identified.

The Rex Graham Reserve is located within the Brecklands and will be considered as part of the Brecklands assessment.
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Flood Risk from WRC Discharges 

Detailed Methodology 

In order to calculate the potential increase in flood risk due to the increases in effluent discharges, as 
per the methodology described in the AWS Waste Water Environmental Capacity Assessment, it was 
necessary to estimate the 1 in 2 year (or QMED) flows for the receiving watercourses. 
 
The FEH revised statistical method was used to generate estimates of QMED at the five WRC 
discharge locations, including a new assumed location for the River Lark. In particular, QMED (or 
median annual flood) was calculated at the location of each WRC discharge point using the new 
QMED equation. As there are no flood peak data for the WRC sites, FEH guidance recommends 
calculating QMED from catchment descriptors and adjusting by data transfer where possible.  
 
Potential donor stations were analysed within WINFAP-FEH 3, in particular the distance between 
catchment centroids and similarity of catchment descriptors were investigated. It is recommended that 
identification of donor catchments should be based on geographical closeness rather than on 
hydrological similarity as defined by catchment descriptors. Therefore, donor sites on the same 
watercourse as the subject site have been favoured. 
 

The adopted values of QMED are detailed in Table 1 below: 

 
Table 1: Adopted QMED Values. 

WRC Site 
Receiving 

Watercourse 
QMED (m3/s) 

QMED + 20% Climate 

Change (m3/s) 

Brandon Little Ouse 18.53 22.24 

Lakenheath Brain 0.68 0.82 

Mildenhall River Lark 5.51 6.61 

Newmarket Newmarket Public Drain 2.39 2.87 

Tuddenham Tuddenham Mill Stream 0.06 0.07 

Tuddenham (Lark) River Lark 5.46 6.55 

 
Following estimation of the 1 in 2 year flows, it is necessary to compare the peak effluent discharge 
i.e. Flow to Full Treatment (FTFT) from the WRC against the river flows, to provide a risk rating. 
 
The Table 2 below shows the percentage difference between the baseline value of QMED and 
QMED with the increased WRC FTFT discharge at each site. The percentage increase has been 
assessed both with and without an allowance for climate change in the baseline QMED value. 
 
Note that the following table includes the existing measured WRC discharges in addition to the initial 
QMED estimation, as this best represents the existing situation. The percentage increase therefore 
corresponds to the new discharge attributable to the growth, versus the calculated QMED flows and 
existing discharge. 
 
Table 2: Percentage increase from flow from the WRC sites. 

WRC Site 
New FTFT 
(m3/s) 

% Increase from 
QMED 

% Increase from QMED + 
20% CC 

Brandon 0.001 0.00% 0.00% 

http://www.arcadis.com/


Lakenheath 0.011 1.55% 1.30% 

Mildenhall 0.025 0.45% 0.38% 

Newmarket 0.015 0.59% 0.49% 

Tuddenham  0.013 14.75% 13.23% 

Tuddenham + St. Edmundsbury 
Lark 

0.108 1.97% 1.64% 

 
It can be seen that the percentage increase in flow from the WRC decreases with the allowance for 
climate change added to QMED. The decrease ranges from 0% to 0.98%. This is due to the WRC 
flow making up a smaller proportion of the climate change river flow. 
 
It is considered appropriate to use the QMED with an allowance for climate change values, as the 
new FTFT values have been projected to 2031 at each site, to account for the planned growth. 
Therefore, using QMED values without an allowance for climate change would make the impact of the 
future FTFT flows seem more significant than they could possibly be in 2031. 
 

Assumptions and Limitations 

The following assumptions and limitations are associated with the applied methodology: 

 The reach length decision tree recommends calculating the backwater effect (upstream reach 

length) using steady state hydraulic modelling software. Hydraulic modelling is outside the scope 

of this study, but is not considered crucial anyway, given the small predicted increases in flows. 

Due to the low calculated increase in flows from the WRC it is assumed that the increase in flow 

does not impact more than 1 km downstream of each subject site; 

 Due to the differing channel dimensions and slopes at each site, in reality the backwater reach will 

vary between watercourses. However, due to the relatively small flow increases the impacts are 

likely to be negligible; 

 Site visits were not undertaken as part of this study. Information regarding downstream structures 

has been taken from OS mapping and readily available web based information. There is a 

possibility that there are un-mapped structures which exist that have not been taken into account 

in this study; and 

 It has been assumed that large road bridges are clear span and will not cause significant 

restrictions to flow under normal flow conditions. It has also been assumed that smaller bridge 

structures and foot bridges have piers which could cause flow restrictions under low flow 

conditions. It has not been possible to identify culverts from OS mapping or other readily available 

information. 

 

Results 

Following calculation of the increased flows a risk rating was assigned to the increase in flows 

depending on the percentage increase as follows: 

 

Increase in flood flow due to growth: 

 Flow increase between 0 and 1%:  1 (Low) 

 Flow increase between 1 and 3%:  2 (Low) 

 Flow increase between 3 and 10%:  3 (Medium) 

 Flow increase between 10 and 20%:  4 (Medium) 

 Flow increase greater than 20%:  5 (High) 
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