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Executive summary 

Purpose of this report 

This Water Quality Assessment (WQA) was prepared for South Bucks and Chiltern District Councils in order 
to assess whether housing and employment growth anticipated as part of the new Local Plan would have 
significant impacts on the water environment and specifically to produce a defendable, clear and concise 
evidence base that will help with the production of the Local Plans which will comply with the National 
Planning Policy Framework and also the Water Framework Directive (2000/60/EC).  The purpose of this 
WQA was to understand the environmental impact of proposed future housing and employment growth on 
the water bodies which receive discharges of treated sewage effluent from Wastewater Treatment Works 
(WwTWs) associated with the growth areas.  Any impacts were to be investigated in line with the Water 
Framework Directive objectives (WFD).  The work related to the area of South Bucks and part of Chiltern 
Districts outside the Maple Lodge or Chesham WwTW catchments which are covered by the Hertfordshire 
Water Study Project which will also support the Local Plan.  A map of the study area, covered by this report, 
can be found in Figure 1.1 and hereafter the Study is referred to as the South Bucks WQA as the area 
included within Chiltern District is relatively small. 

A number of objectives were set for the WQA, which are: 

 To identify the impacts on water quality in receiving water bodies from future housing and 
employment growth downstream of the WwTWs related to the growth areas (i.e. from increases 
in discharges of treated sewage effluent from 2016 onwards);  

 Clarify if future housing and employment growth will impact on the WFD objectives to: 

 Ensure no deterioration in WFD class of any element; 

 Ensure the WFD water bodies can achieve the 2027 objectives as set out in the 2015 River 
Basin Management Plan1 (RBMP); 

 Limit in class deterioration to less than 10% (an aspirational objective set by the Environment 
Agency); 

 If applicable, model the future discharge permit standards from the WwTWs to prevent potential 
WFD class deterioration in downstream river quality; and 

 Identify if there are any cumulative impacts from increases in discharges from WwTWs within 
the same catchment that could impact on the WFD objectives noted above.  Where applicable, 
and data are available this is to include WwTWs outside the South Bucks area as well that 
could affect the same catchments. 

Results 

The WQA has indicated that there should be no significant deterioration in water quality in discharge waters 
due to housing and employment growth.  The main issue identified is operational capacity of the WwTW and 
ability to receive sewage flows.  

It has been recommended that the volumetric capacity of Slough WwTW is reviewed in order to manage 
future Dry Weather Flow (DWF) as a result of housing and employment growth within its catchment area.  
This could include an upgrade to the works itself, diversion of flows to nearby WwTW or a combination of 
review of consent limits and water reduction measures.  

                                                            
1 Available at https://www.gov.uk/government/collections/river‐basin‐management‐plans‐2015#thames‐river‐basin‐
district‐rbmp:‐2015 
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Early consultation, by developers, with Thames Water concerning drainage strategies for new developments 
is recommended, particularly in the areas identified by Thames Water for WwTW catchments where the 
sewerage network is already approaching capacity.  This includes2: 

 Little Marlow WwTW – The sewerage network serving Beaconsfield;  

 Slough WwTW - The sewerage network serving Farnham Common, Burnham and Stoke 
Poges; and 

 Gerrards Cross WwTW - Denham Green, east part of Higher Denham, Woodhill Avenue area, 
Winsor Road, Main Drive area and Howards Wood Drive area. 

 

 

 

 

  

                                                            
2 It should be noted that site specific assessments might be required for all developments depending upon local circumstances. 



 5 © Amec Foster Wheeler Environment & Infrastructure UK Limited 

 
                      

March 2018 
Doc Ref. 39678rr019i4  

Glossary 
   

Acronym Meaning

BOD Biochemical Oxygen Demand (also known as Biological Oxygen Demand)

Data Description and purpose 

DEFRA Department for Environment, Food and Rural Affairs

DWF Dry Weather Flow 

HELAA Housing and Economic Land Availability Assessment

Mg\l Milligrams per litre 

MOD Ministry of Defence 

NPPF National Planning Policy Framework

RBMP River Basin Management Plan

RQP River Quality Planning 

SuDS Sustainable Drainage System

WFD Water Framework Directive 

WQA Water Quality Assessment 

WwTW Wastewater Treatment Works
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1. Introduction 

This section provides and overview of the drivers for carrying out the South Bucks and 
Chiltern District Water Quality Assessment. 

1.1 Purpose of the Water Quality Assessment 

1.1.1 The South Bucks and Chiltern District Council areas are located in Buckinghamshire, South East 
England, and lie within the River Thames catchment. 

1.1.2 Increasing populations, requirements for sustainable food and water supply, improved transport 
and power infrastructure, climate change and the need for more sustainable urban populations are 
increasing pressure on all aspects of the water environment.  Local Planning Authorities need to 
prepare and maintain Local Plans which are consistent with the principles and policies set out in 
the National Planning Policy Framework (NPPF)3 including the presumption in favour of 
sustainable development.  It is critical for any Council to have an evidence base that is sufficiently 
robust to withstand challenge throughout the plan period and at any Public Examination.  This will 
enable a successful review and update of a Local Plan. 

1.1.3 The South Bucks and Chiltern Councils are currently producing a new joint Local Plan to replace 
their previous separate plans.  This Water Quality Assessment (WQA) will contribute towards the 
evidence base to support the Local Plan, by showing how water quality could be impacted by and, 
also protected, during housing growth over the lifespan of the plan up to 2036, and the 
environmental implications of housing growth and planning for the future in the context of the 
Natural Environment White Paper4 (2011) and Defra’s proposed 25 year plan5. 

1.1.4 The WQA has been undertaken in line with guidance received from the Environment Agency on 
Water Cycle Studies6 and Water Quality Assessments, the Water Framework Directive (WFD) and 
the requirements of the NPPF. 

1.1.5 The WFD is a key directive that seeks to protect and improve the water environment and its 
ecology.  Its overarching aim is to prevent deterioration in the status of water bodies and to achieve 
‘Good Status’ for rivers, lakes and groundwater by no later than 2027.  This includes: 

 Protecting all forms of water (inland, surface, transitional, coastal and ground);  

 Restoring the ecosystems in and around these bodies of water; and 

 Reducing pollution in water bodies.  

1.1.6 As part of this, the WQA identifies constraints and opportunities to strategic delivery of growth, 
taking into account impacts, in the context of: 

 Waste water treatment and associated infrastructure; and 

 Water quality. 

1.2 Aims and Objectives 

1.2.1 The overall purpose of this WQA is to understand the environmental impact of proposed future 
housing growth within the South Bucks and Chiltern District Councils study area (Figure 1.1) on 

                                                            
3 Department for Communities and Local Government, 2012, National Planning Policy Framework. 
4 Department for Environment, Food & Rural Affairs, 2011, The Natural Choice: securing the value of nature. 
5 Available at https://www.gov.uk/government/publications/25‐year‐environment‐plan  
6 Available at http://webarchive.nationalarchives.gov.uk/20140328144444/http://cdn.environment‐
agency.gov.uk/geho0109bpff‐e‐e.pdf 
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watercourses which receive discharges of treated sewage effluent from Wastewater Treatment 
Works (WwTWs). 

1.2.2 The main objectives of the WQA are:  

 Prove that future development will not cause deterioration in WFD class of any element either 
within the lifetime of the local plan or beyond downstream of the target WwTWs; 

 Show that there will be sufficient environmental capacity for future growth downstream of the 
target WwTWs (e.g. there will be less than 10% deterioration in water quality within WFD class 
from the 2016 baseline);  

 Show that the future development alone will not prevent receiving waters from reaching Good 
Ecological Status or Potential;  

 Identify if improvements to infrastructure referred to in the WQA need to be delivered within the 
Local Plan period up to 2036; and 

 Identify that technically feasible upgrades are possible at WwTWs or their associated sewer 
networks for delivery before 2036. 

1.3 Local Plan and the Growth Areas 

1.3.1 The new Local Plan for Chiltern and South Bucks is testing sites and options for housing and 
employment growth across the study area.  The data provided by the Councils for this study was 
the latest available information when the study was commenced in May 2017, although housing 
numbers and employment growth were reviewed again in January 2018.  Within the Study area 
development is being considered for 7,178 new homes and 64,951 square metres (m2) of new 
office floorspace up to the year 2036. 

1.3.2 Based on the locations of the proposed housing sites, it is expected that the growth will impact on 
the following WwTWs: 

 Little Marlow WwTW - discharges into the River Thames; 

 Iver (North) WwTW – discharges into Colne Brook; 

 Slough WwTW – discharges into Roundmoor Ditch; 

 Gerrards Cross WwTW – discharges into the River Misbourne; and 

 Mogden WwTW – discharges into the River Thames. 

1.3.3 Although it is in the Wycombe District Council area, and associated Local Plan, Little Marlow 
WwTW will receive wastewater from some of the proposed development sites in the South Bucks 
and Chiltern District Council area.  As such this study integrated the planned growth in the 
Wycombe Local Plan as well as housing and employment growth in South Bucks and Chiltern 
District Council area for the assessment of Little Marlow. 

1.3.4 It is understood that one of the Green Belt options has an existing waste water treatment works 
which serves existing buildings.  This is at the site east of Beaconsfield where the works were 
installed by the former owners, the MOD.  The South Bucks WQA has tested this option in terms of 
discharging to the Little Marlow WwTW rather than utilising the existing works.  This gives a 
comprehensive assessment for the Little Marlow WwTW as an upgrade to a smaller WwTW would 
need to be approved by the Environment Agency and at this stage the position on this is not 
known. 

1.3.5 Mogden WwTW would receive wastewater from some of the proposed development sites but has 
not been included in the WQA because the scale of change to the flow is not deemed significant 
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and Thames Water have no capacity concerns within this area (August, 20177).  As such, Modgen 
WwTW was not considered further in this assessment. 

1.3.6 Table 1.1 and Appendix A show the housing growth planned for each WwTW, with the phasing 
based on the five year phasing estimates in the Housing and Economic Land Availability 
Assessment (HELAA) and the latest information on the Green Belt options sites at the time of the 
study.  The location of the WwTWs is shown on Figure 1.1.  In total, 7,178 new dwellings are 
proposed in the period 2016-2036.  Any growth beyond 7,178 dwellings would need to be included 
in further studies and falls outside the scope of this WQA. 

1.3.7 Table 1.2 and Appendix A show the phased employment growth planned for each WwTWs.  The 
phasing was based on the same five year cycles used for the housing growth.  In total, 
64,951 square metres (m2) of new office floorspace are proposed in the period 2016-2036.  Any 
growth beyond this would need to be included in further studies and falls outside the scope of this 
WQA. 

Table 1.1 Wastewater Treatment Works and Planned Housing Growth* 

WwTW Housing 
growth option 

2016-2020 2021-2025 2026-2030 2031-2036 Totals 

Little Marlow HELAA sites 121 304 79 104  

 Green belt 
preferred 
options 

0 592 590 520  

 Wycombe Local 
Plan 

447 1550 1236 0  

 Total 568 2,446 1,905 624 5,543

Iver (North) HELAA sites 121 26 0 0  

 Green belt 
preferred 
options  

0 0 388 72  

 Green belt 
preferred 
options 
(January 2018) 

0 0 466 84  

 Total (May 
2017) 

121 26 388 72 607 

 Total (January 
2018) 

121 26 466 84 697 

Slough HELAA sites 389 103 2 10  

 Green belt 
preferred 
options  

0 0 0 0  

 Total 389 103 2 10 504 

Gerrards 
Cross 

HELAA sites 309 99 15 11  

 Green belt 
preferred 
options 

0 0 0 0  

 Total 309 99 15 11 434 

                                                            
7 Information provided to South Bucks District Council by Thames Water on 2nd August 2017 
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WwTW Housing 
growth option 

2016-2020 2021-2025 2026-2030 2031-2036 Totals 

     Grand total May 
2017 

7,088 

     Grand total 
January 2018 

7,178 

 
* May 2017 unless stated otherwise  

Table 1.2 Wastewater Treatment Works and Planned Employment Growth* 

WwTW Employment 
growth option 

2016-2020 (m2) 2021-2025 (m2) 2026-2030 (m2) 2031-2036 (m2) Totals (m2) 

Little Marlow HELAA sites 4,404 1,100 0 0  

 Green belt 
preferred 
options  

0 20,000 0 0  

 Total 4,404 21,100 0 0 25,504

Iver (North) HELAA sites 3,914 978 0 0  

 Green belt 
preferred 
options  

0 0 2,400 0  

 Total 3,914 978 2,400 0 7,292

Slough HELAA sites 4,069 1,350 83 0  

 Green belt 
preferred 
options  

0 0 0 0  

 Total 4,069 1,350 83 0 7,292

Gerrards 
Cross 

HELAA sites 1,036 20,546 5,071 0  

 Green belt 
preferred 
options  

0 0 0 0  

 Total 1,036 20,546 5,071 0 26,653

   Grand total 64,951

 
* Likely floorspace January 2018 - gross m2 
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2. Water Quality Assessments 

This section of the report provides a summary of the assessment methods and baseline 
data used for the WQA. 

2.1 Overview 

2.1.1 In order to complete the WQA and assess whether future housing growth would impact on water 
quality and WFD compliance a series of steps were taken, including: 

1. Data collation; 

2. Setting the baseline; 

3. Clarifying the growth scenarios; 

4. Modelling the water quality impact of future housing and employment growth on the receiving 
watercourses; and 

5. Modelling any new environmental permit standards that might be required to support growth8. 

2.1.2 Following the data collation step, a review of the information was undertaken, in order to ascertain 
the current ‘baseline’ receiving water conditions.  This step also included a calibration check of the 
river catchment water quality model (SIMCAT), to ensure that it was representing the quality of the 
water environment accurately.  Housing and employment growth numbers (HELAA sites and green 
belt preferred options) provided by the South Bucks and Chiltern District Councils were allocated to 
appropriate WwTWs, and used to calculate the increase in the volume of treated effluent 
discharged from the WwTWs.  SIMCAT was used to model the impacts of the discharge increases, 
and the results were plotted graphically to aid in interpretation and reporting.   

2.1.3 If a deterioration in WFD class for ammonia, phosphate or Biochemical Oxygen Demand (BOD, a 
proxy for Dissolved Oxygen in rivers) was predicted or a decrease in water quality exceeded the 
10% threshold set by the Environment Agency, the River Quality Planning tool (RQP) was used to 
enable understanding of future permit requirements at the individual WwTWs.  For this study, use 
of the RQP tool was not required as the 10% deterioration threshold was not exceeded (refer to 
Section 3).   

2.1.4 Further detail on these steps is described in Section 2.2 below, and assumptions and caveats used 
in the modelling are summarised. 

2.2 Assessment Methodology 

Data Collation 

2.2.1 For the WQA, a number of data sets were required from the Environment Agency and the South 
Bucks and Chiltern District Councils (Table 2.1).  This included information on the growth being 
considered, estimates of river flow, river quality and also data on effluent flow and quality.  For the 
river and effluent quality, the main focus was on phosphates, ammonia and BOD. 

2.2.2 All data sets were reviewed to ensure that information was complete and suitable, before being 
converted to a format for use within the Environment Agency’s water quality SIMCAT model.  
Where recent sample data were not available existing model data from the SIMCAT tool were used 
instead. 

                                                            
8 This step was dependent upon the outcomes from Step 4. 
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Table 2.1 Data Collated and its Purpose for the Water Quality Assessments 

Data Description and purpose Source 

WwTW effluent quality data (2014-
2016) 

Current WwTW effluent quality (BOD, Ammonia 
and Phosphate) discharged to receiving waters.  
For input to the SIMCAT modelling tool.

Environment Agency 

WwTW flow data (2014-2016) Current WwTW flows discharged to receiving 
waters.  For input to the SIMCAT modelling tool.

Environment Agency 

River quality data (2014-2016) Current river quality (BOD, Ammonia and 
Phosphate) in receiving waters upstream and 
downstream of WwTWs (where available).  For 
input to the SIMCAT modelling tool.

Environment Agency 

SIMCAT model (Thames catchment) Water quality model for the Thames Catchment, 
used to undertake the WQA.

Environment Agency 

Growth areas and annual housing and 
employment numbers 

Proposed future dwelling numbers and employment 
areas in each growth area.  For input to the 
SIMCAT modelling tool to understand potential 
discharge increase at WwTWs. 

South Bucks and Chiltern 
District Councils 
 
Wycombe District Council Local 
Plan (Little Marlow WwTW)

 

Use of SIMCAT and River Quality Planning (RQP) Tool 

2.2.3 For the WwTW assessments, SIMCAT and RQP models were identified to be the most appropriate 
tools to undertake the modelling as they use monte carlo calculations9.  This allows probable 
scenarios to be modelled when assessing future impacts.  The SIMCAT model allows for more 
complex scenarios to be modelled (e.g. catchments), where either multiple WwTWs might interact 
or other sources or pollutants might need to be accounted for.  The RQP tool is more simplistic and 
can be used for modelling point source impacts of single discharges i.e. discharges from a single, 
identifiable source such as a pipe or drain.  

2.2.4 SIMCAT was used to model the potential water quality impacts (phosphate, ammonia and BOD 
concentrations) of increased discharges of treated sewage effluent on rivers.  This was done in 
order to account for upstream impacts from growth areas as well as impacts from individual 
WwTWs and also to take in other pressures on water quality (referred to as diffuse sources in this 
report which denotes sources of pollution that occur from a range of dispersed land use activities 
such as farming). 

2.2.5 It is expected that any upgrades to the WwTWs (Little Marlow, Iver (North), Slough and Gerrards 
Cross) would include increasing the capacity to mitigate any emergency discharges such as storm 
events.  However, these have not been modelled in this WQA as they are intermittent events and 
are unlikely to impact on long term water quality compliance. 

2.2.6 The Slough WwTW discharges into Roundmoor Ditch which flows into the Jubilee River.  The 
Jubilee River is a flood alleviation channel which takes water from the River Thames near 
Maidenhead and returns it into the Thames downstream of Eton, although there is also an overflow 
into Boveney Ditch near the Roundmoor Ditch.  The Jubilee River and Roundmoor Ditch are not 
represented in the SIMCAT model.  Instead, the Environment Agency have configured the model 
so that Slough WwTW discharges into Boveney Ditch which flows directly into the River Thames 
(upstream of the Jubilee River return point).  As the model does not accurately represent 
watercourses in this area the impacts of future discharge from the Slough WwTW were assessed 
at both Boveney Ditch and further downstream on the River Thames.  This was done to ensure that 
any impacts on small receiving watercourses or the River Thames could be identified and therefore 
these watercourses would be protected.  The downstream river water quality point used for the 
assessment on the River Thames was downstream of the Jubilee River return point.  

                                                            
9 A standard mathematical method used for probabilistic modelling. 
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Calibration of the SIMCAT Model 

2.2.7 Before the modelling for the WQA was undertaken, it was necessary to review the calibration of the 
SIMCAT model at locations upstream and downstream of the WwTWs being assessed to 
determine how accurately water quality was being represented. 

2.2.8 Where observed data were available, quality data (phosphate, BOD and ammonia) for river sample 
points were updated in the model based on data from 2014-2016 (average and standard deviation).  
The model was then run on a basic setting.  Following completion of the baseline run, the modelled 
and observed concentrations were compared.  Where a difference greater than 10% between 
modelled and observed was identified, an expert view was taken as to whether a change to the 
model was required.  If the difference between the values was significant then the values in the 
model for river flows, discharge volumes, and diffuse concentrations and flows were all checked 
and changes made where appropriate.  Due to uncertainties in their sources the main focus was on 
changes to diffuse inputs. 

2.2.9 A summary of differences between modelled and observed values at key locations following the 
calibration step is provided in Table 2.2.  These differences have been considered when analysing 
the results from the modelling.  It should be noted that in interpreting the model results, 
consideration is given to the difference between baseline and scenario model output rather than 
absolute values.  Thus, over, or under, prediction of water quality by the model is allowed for when 
assessing potential WFD class deterioration.  

Table 2.2 Initial SIMCAT Calibration Results after Adjustments were Made 

Reach River Sample Point Phosphate 
Concentration  
(mean) 
 
Percentage Difference 
(Model / Observed) 
 
[Model and Observed 
values (mg/l*)]

BOD  
Concentration  
(90%-ile) 
 
Percentage Difference 
(Model / Observed) 
 
[Model and Observed 
values (mg/l*)]

Ammonia 
Concentration  
(90%-ile) 
 
Percentage Difference 
(Model / Observed) 
 
[Model and Observed 
values (mg/l*)]

River Thames 
(upstream of Little 
Marlow WwTW) 

PTHR0088 140 
 
[Model 0.21 
Observed 0.15]

67 
 
[Model 1.42 
Observed 2.12]

78 
 
[Model 0.07  
Observed 0.09]

River Thames 
(downstream of Little 
Marlow WwTW) 

PTHR0104 140 
 
[Model 0.21 
Observed 0.15]

123 
 
[Model 1.54  
Observed 1.25]

78 
 
[Model 0.07  
Observed 0.09]

Colne Brook 
(downstream of Iver 
(North) WwTW) 

PCNR0039 223 
 
[Model 0.67  
Observed 0.30]

57 
 
[Model 1.42  
Observed 2.47]

180 
 
[Model 0.09 
Observed 0.05]

Boveney Ditch 
(downstream of Slough 
WwTW in model) 

PTHR0008 613 
 
[Model 0.49  
Observed 0.08]

168 
 
[Model 5.03   
Observed 3.00]

333 
 
[Model 0.5 
Observed 0.15]

River Thames 
(downstream of Boveney 
Ditch) 

PTHR0065 110 
 
[Model 0.22 
Observed 0.20]

65 
 
[Model 1.51   
Observed 2.34]

75 
 
[Model 0.06 
Observed 0.08]

River Misbourne 
(upstream of Gerrards 
Cross WwTW) 

PCNR0070 100 
 
[Model 0.03 
Observed 0.03]

112 
 
[Model 1.72   
Observed 1.53]

27 
 
[Model 0.03  
Observed 0.11]
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Reach River Sample Point Phosphate 
Concentration  
(mean) 
 
Percentage Difference 
(Model / Observed) 
 
[Model and Observed 
values (mg/l*)]

BOD  
Concentration  
(90%-ile) 
 
Percentage Difference 
(Model / Observed) 
 
[Model and Observed 
values (mg/l*)]

Ammonia 
Concentration  
(90%-ile) 
 
Percentage Difference 
(Model / Observed) 
 
[Model and Observed 
values (mg/l*)]

River Misbourne 
(downstream of 
Gerrards Cross WwTW) 

PCNR0072 132 
 
[Model 0.50  
Observed 0.38]

90 
 
[Model 2.61  
Observed 2.89]

179 
 
[Model 0.25   
Observed 0.14]

 
* mg/l = milligrams per litre 

Graphical Representation of Model Results 

2.2.10 To assess more easily the extent of water quality impacts due to increased discharges of treated 
sewage effluent caused by future housing growth, the outputs from the SIMCAT model are 
presented graphically.  The graphs were set out to show the potential impacts at the end of each 
period of housing growth, estimates of the length of river reach impacted as well as showing 
whether the impacts would cause significant deterioration.  Figure 2.1 is an example graph (taken 
from this study) which specifically shows: 

 WFD class boundaries specific to the determinand and watercourse (marked as A); 

 The upstream actual or estimated river quality (marked as B); 

 The point and immediate impact of the WwTW discharge (marked as C); 

 The downstream point used for the deterioration assessments (marked as D); 

 The baseline set using current data from which the impact of increase in volume of treated 
effluent was modelled (marked as E); 

 The results showing the level of impact of the increases in the treated effluent at the end of 
each growth period (marked as F); and 

 The 10% deterioration threshold, set based on the baseline and used as an aspirational target 
by the Environment Agency (marked as G). 

2.2.11 If the future predictions of water quality (i.e. 2020, 2025 and 2030 and 2036 predictions in 
Figure 2.1) were above the baseline, then a deterioration was identified.  However, it was only 
deemed to be significant if the results showed that at the downstream sample point, the 
concentrations were either in a different WFD class or were greater than the 10% threshold.  In the 
example below, Figure 2.1 shows that although all future predictions show a deterioration from the 
baseline by PCNR0072 they are still consistent with Poor Status.  Therefore, there is no class 
deterioration.  In this example, the deterioration predicted by 2036 does not exceed the 10% 
threshold but, if the deterioration did exceed the threshold then an indicative permit would need to 
be calculated in order to show the level of improvement in effluent quality that would be required to 
prevent this deterioration. 

2.2.12 Section 3 contains the results for the four WwTWs and the River Thames.  The graphs, 
background data and all results can be found in Appendix A.  Note, if there are no differences 
between future predictions of water quality then the lines on the graphs overlap.  In addition, the 
assessment for the River Thames has only been undertaken for Scenarios 1 and 3 as these 
scenarios incorporate all the proposed housing growth, and in the case of Scenario 3, the 
employment growth as well.  The set-up of the scenarios is described in more detail in Section 2.3 
(Growth Scenarios). 
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Figure 2.1 Example graph showing the SIMCAT model results for the water quality impacts of future 
housing and employment growth due to one wastewater treatment works 

 

Overall Assumptions and Caveats for all Water Quality Assessments 

2.2.13 A number of assumptions and caveats have been identified and used when undertaking the water 
quality modelling work.  These were taken from standard approaches in the UK and were used in 
order to improve the certainty behind the findings and to take a precautionary approach due to 
some uncertainties (e.g. number of people who will eventually live in the dwellings).  The 
assumptions and caveats are: 

 A single dwelling has an occupancy of 5 people (this follows national guidance but presents a 
worst-case scenario compared with the national average of 2.4); 

 150 l/per person/per day residential waste water flow loading to a WwTW10 (e.g. based on 5 
people this would mean 750 l per house per day); 

 It was assumed that the WwTW could produce the same quality effluent post growth as they do 
now; 

 There has been no consideration of future climate change within the modelling itself, however 
consideration is made when discussing the results (Section 3);  

 The water quality modelling was based on predicted flow estimates for growth on top of current 
mean discharge volume irrespective of the WwTW Dry Weather Flow (DWF) permit (i.e. the 
volume of effluent going to the works during dry conditions).  It is assumed that the permitted 
DWF will be increased in line with growth predictions and other required permit changes based 
on the model results; and 

 Future impacts were assessed based on the current quality of effluent the WwTWs produce 
(e.g. a baseline set using 2014-2016 data) as set out in Appendix A. 

2.2.14 It is important to note that the household occupancy value used is based on an assumption that an 
average house comprises 3 bedrooms, a size which is ‘designed for a minimum population of 5 

                                                            
10 British Water, 2015. Code of Practice, Flows and Loads – 4    Sizing Criteria, Treatment Capacity for Sewage 
Treatment Systems, British Water (http://www.britishwater.co.uk/code‐of‐practise‐flows‐and‐loads‐4‐on‐sizing‐
criteria‐treatm.aspx). 
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people11.  This is an overestimate based on an average household size of 2.4 persons in 201112.  
For the purposes of modelling the use of 5 persons per dwelling provides a ‘worst case’ scenario 
for consideration. 

2.3 Baseline Data 

2.3.1 This section provides a high-level summary of the current conditions of the watercourses receiving 
effluent discharge from the WwTWs associated with the growth areas. 

Water Framework Directive 

2.3.2 The WFD water bodies into which the WwTWs discharge are identified in Table 2.3.  As reported in 
the 2016 Cycle 2 RBMPs, all of the water bodies are at less than Good Ecological Status.  With the 
exception of waterbody GB106039029830 (Misbourne), phosphate is at Moderate or Poor status in 
all water bodies. 

2.3.3 Table 2.4 shows the WFD Standards that were used for all downstream sample points in the 
WwTW assessments.  Ammonia and BOD standards were the same for all sample points, 
however, the phosphate standards varied between the rivers. 

Water Quality Data 

2.3.4 The complete baseline water quality data can be found in Appendix A.  As noted previously all 
growth areas were assigned to a WwTW for the WQA.  River and discharge data were then 
collated for these sites including: 

 WwTW effluent quality and volume; 

 River quality data from upstream and downstream of the WwTWs; 

 SIMCAT estimates of river flow and quality where no other data were available; and 

 Estimates of the increase in effluent volume due to proposed housing growth. 

2.3.5 A 10% deterioration in water quality was defined as a 10% increase in pollutant concentrations 
relative to 2014-2016 baseline monitoring data. 

                                                            
11 As noted in the British Water, 2015. Code of Practice, Flows and Loads – 4    . 
12 http://www.ons.gov.uk/ons/rel/census/2011‐census/population‐estimates‐by‐five‐year‐age‐bands‐‐and‐household‐
estimates‐‐for‐local‐authorities‐in‐the‐united‐kingdom/stb‐population‐and‐household‐estimates‐for‐the‐united‐
kingdom‐march‐2011.html  
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Table 2.3 Water Framework Directive Classifications for Surface Water Bodies (2016 Cycle 213) 

WwTW Receiving 
watercourse

WFD waterbody Overall waterbody 
status

Element(s) not achieving 
Good status 

Little Marlow River Thames GB106039023233 
Thames (Reading to Cookham) 

Moderate Biochemical Oxygen 
Demand (BOD) 
Phosphate 
Mitigation Measures 
Assessment 

Iver (North) Colne Brook GB106039023010 
Colne Brook 

Moderate Fish 
Phosphate 
Mitigation Measures 
Assessment 

Slough Roundmoor 
Ditch (tributary 
of River 
Thames) 

GB106039023540 
Roundmoor Ditch and Boveney Ditch 

Moderate Invertebrates 
Macrophytes and 
Phytobenthos Combined 
Ammonia (Phys-Chem) 
Dissolved Oxygen 
Phosphate 

 River Thames GB106039023231  
Thames (Cookham to Egham) 

Moderate Phosphate 
Mitigation Measures 
Assessment 

Gerrards Cross River Misbourne GB106039029830 
Misbourne 

Moderate Fish 
Macrophytes and 
Phytobenthos Combined

 

Table 2.4 Water Framework Directive Standards for Water Quality (in mg/l) at River Sample Points 

Determinand WwTW Downstream 
River 
Sample 
Point 

High Good Moderate Poor Bad 

Phosphate Little Marlow PTHR0104 0.05 0.09 0.21 1.09 

Values above 
‘Poor’ 
indicate Bad 
status 

 Iver (North) PCNR0039 0.04 0.07 0.17 0.86 

 Slough n/a*  0.04 0.07 0.17 0.87 

 Gerrards 
Cross 

PCNR0072 0.05 0.09 0.21 1.08 

 Slough 
(Boveney 
Ditch) 

PTHR0108 0.04 0.08 0.18 0.88 

BOD All WwTWs As above 4 5 6.5 9 Values above 
‘Poor’ 
indicate Bad 
status

Ammonia All WwTWs As above  0.3 0.6 1.1 2.5 Values above 
‘Poor’ 
indicate Bad 
status

 

* GB106039023540 waterbody boundary used instead of downstream river sample point. Refer to paragraph 2.2.6. 

                                                            
13 More information available on the Environment Agency’s Catchment Data Explorer website ‐ 
http://environment.data.gov.uk/catchment‐planning/ 



 20 © Amec Foster Wheeler Environment & Infrastructure UK Limited 

 
                      

March 2018 
Doc Ref. 39678rr019i4  

Growth Scenarios 

2.3.6 The South Bucks and Chiltern District Councils provided Amec Foster Wheeler with details of the 
proposed housing growth within the Local Plan (refer to Section 1.3).  Economic development 
growth proposals were also considered. No data was provided for Maple Lodge or Chesham 
WwTW catchments which are covered by the Hertfordshire Water Study Project. However, data 
form Wycombe council was provide for Little Marlow WwTW. 

2.3.7 The assessment has been undertaken for two housing number scenarios (Scenarios 1 and 2) and 
a third scenario where housing and employment growth were also considered (Scenario 3): 

 Scenario 1 – housing growth based on HELAA sites (HELAA) and Green Belt Preferred Option 
sites in the study area (also includes Wycombe District Council housing numbers for Little 
Marlow WwTW); 

 Scenario 2 – housing growth based only on HELAA sites in the study area (also includes 
Wycombe District Council housing numbers for Little Marlow WwTW); and 

 Scenario 3 – housing and employment growth based on HELAA sites (HELAA) and Green Belt 
Preferred Option sites in the study area as revised in January 2018 (also includes Wycombe 
District Council housing numbers for Little Marlow WwTW); 

2.3.8 Housing numbers were calculated for three five-year periods (2016-2020, 2021-2025 and 2026-
2030) and one six-year period (2031-2036).  These periods were chosen primarily to align with 
water company business plan cycles, but considering the WFD cycles.  Although the WFD 
objectives currently only state objectives for getting to Good Status by 2027, the WFD planning 
cycle continues beyond that in order to ensure no deterioration.   

2.3.9 The SIMCAT model was run for each period showing what the potential water quality impacts could 
be on the receiving watercourses by 2020, 2025, 2026 and 2036.  The model results were 
assessed against the WFD objectives and the WQA objectives as set out in Section 1.2. 
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3. Results 

This section of the report provides the results of the WQA undertaken for the proposed 
housing and employment numbers for the growth areas in the South Bucks and Chiltern 
District Councils study area. 

3.1 Overview 

3.1.1 The impacts of proposed growth were based on the baseline assessment and assumptions 
detailed in Section 2.  Modelling of the water quality impacts of housing and employment growth 
has been summarised in the following section, along with a cumulative assessment for all growth 
areas (see Section 3.2).  This takes account of the impact of growth plans to 2036 to allow 
understanding of the timescales of the impacts.  For each growth area consideration is made of the 
baseline receiving water classification followed by any potential for changes in WFD class or 
deterioration in exceedance of the 10% threshold due to growth.  The potential to reach the WFD 
objective of Good Status is considered where this is not currently the case.  Any possible impacts 
beyond the main waterbody are also considered. 

3.1.2 This study looked at impacts of growth within South Bucks and Chiltern.  However, the council will 
need to be aware of growth in neighbouring council areas which share river catchments (e.g. 
Slough with Slough WwTW). However, it should be noted that data were available from Wycombe 
council for housing growth impacting on Little Marlow WwTW. As such this was built into this study 
to provide an overall cumulative impact for the two Councils housing growth. Additionally results for 
Maple Lodge and Chesham WwTW will be included in the Hertfordshire Water Study. 

3.2 Water Quality assessments 

3.2.1 The results of the WQA for each WwTW are summarised in Table 3.1 and the detailed results and 
graphs are included in Appendix A. 

Water Quality 

3.2.2 No deterioration of WFD class has been identified downstream of the WwTWs by 2036, and all 
increases in concentrations were predicted to be less than the 10% deterioration threshold set by 
the Environment Agency.  The figures are included in Appendix A.  This indicates that water quality 
should not be a constraint to future housing and employment growth. 

3.2.3 As all growth scenarios indicated that any deterioration would be within class boundaries and also 
less than 10%, future predicted changes were deemed to be insignificant and not sufficiently 
different from the baseline conditions to affect the water bodies’ ability to reach Good Status.  As 
such no further modelling was undertaken and no mitigation was identified as being required to 
support future housing growth in relation to the WFD. However, it should be noted that Gerrard’s 
Cross WwTW is causing the current WFD failure in the water body14.  As such further discussion 
will be required between the Environment Agency and Thames Water on getting measures into the 
next RBMP in order to address the reason for not achieving good status.  As this is noted impacted 
by housing growth it is outside the scope of this study and not considered further.  

3.2.4 Use of the RQP tool was not required as the model did not predict any deterioration greater than 
10% from the baseline and no deterioration in WFD class was predicted. 

3.2.5 No assessment of future climate change scenarios has been undertaken as part of this WQA.  
However, climate change could have an impact on WwTW with borderline results in terms of either 

                                                            
14 Based on Environment Agency investigations. 
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10% deterioration or class boundaries.  Based on this, Gerrard’s Cross and Little Marlow WwTWs 
were identified as being at the greatest risk of greater than 10% deterioration if future climate 
change leads to lower river levels.  However, there was no indication that deterioration in WFD 
class would occur.  As no significant deterioration was noted in this study, no action is required.  
However, this may need to be reviewed in the future. 

Sewer Network Assessment 

3.2.6 The South Bucks and Chiltern District Councils Draft Level 1 Strategic Flood Risk Assessment 
(October, 2016) identifies areas where incidents of sewer flooding (internal and external) have 
been predicted.   

3.2.7 The exact locations of these flooding incidents, and the locations of the proposed housing sites 
relative to the existing sewerage system, are not known.  The period over which the incidents were 
recorded is also not known but the highest number of incidents appear to have been recorded in 
the central and eastern parts of the study area. 

3.2.8 Information provided by Thames Water in relation to the sewerage system (August, 201715) is 
summarised below: 

 The sewerage network serving Iver (North) WwTW may be approaching capacity based on a 
high-level analysis of the headroom across the catchment.  Thames Water does not have any 
specific areas of concern but medium to large areas of growth should be carefully considered; 

 The Beaconsfield area within South Buckinghamshire is within the Little Marlow WwTW 
catchment.  The sewerage system in Beaconsfield is at or above capacity in some areas 
particularly during wet weather; 

 The South Buckinghamshire area includes some of the rural/semi-rural areas of the Slough 
WwTW catchment including; Farnham Common, Burnham and Stoke Poges.  The sewerage 
network serving Burnham and Stoke Poges may be approaching capacity based on a high-level 
analysis of the headroom across the catchment.  The sewerage network serving Farnham 
Common, particularly the trunk sewer that drains south along the Beaconsfield road, is at 
capacity and can suffer from hydraulic incapacity during wet weather, including high 
groundwater and rainfall events; and 

 Headroom assessment indicates limited or very limited sewer capacity for the Gerrards Cross 
WwTW catchment.  Some areas experience lack of or very limited capacity during storm events.  
Thames Water have identified the following areas of concern: Denham Green, east part of 
Higher Denham, Woodhill Avenue area, Winsor Road, Main Drive area and Howards Wood 
Drive area.  Some smaller areas which experience a lack of local sewer capacity have also 
been identified across catchment.  A capital maintenance study for Gerrards Cross WwTW is 
underway (August, 2017) to determine a solution for proposed delivery in AMP6. 

3.2.9 Early consultation with Thames Water concerning drainage strategies for development is 
recommended, particularly in areas where the ground conditions create a complex local drainage 
structure.  It is highly likely that storm capacity at Mogden, Iver (North) and Gerrards Cross 
WwTWs would need to be increased so consultation with Thames Water is required to ensure 
there is capacity at these sites for taking any potential extra storm water.  There are only public foul 
sewers in these areas so the surface water drainage is either going to soakaway or has been 
plumbed in to the foul sewer.  The lack of surface water sewers and potential groundwater 
infiltration problems with the foul sewers needs to be considered. 

3.2.10 The specific details of surface water drainage strategies are not known at this stage but 
Sustainable Drainage Systems (SuDS) should be considered to reduce pressure on drainage 
networks. 

                                                            
15 Information provided to South Bucks District Council by Thames Water on 2nd August 2017. 
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WwTW Capacity Assessment 

3.2.11 A high-level assessment has been undertaken to determine the increase in Dry Weather Flows 
required at each WwTW to accommodate the proposed housing and employment growth (results 
presented in Table 3.1). 

3.2.12 It is predicted that the capacity of Slough WwTW will be exceeded by 2020 for all housing number 
scenarios.  Thames Water are currently assessing growth for AMP7 to determine if upgrades are 
required but no upgrades are planned for AMP6.  Thames Water’s assessment will account for 
housing numbers from South Bucks and Chiltern and the Slough areas and as such will support 
growth from all three areas.  As such no immediate action is required until Thames Water’s 
assessment is complete. 

3.2.13 The DWF assessments for all the other works indicated no problems and no potential exceedances 
of permitted volumes due to future housing growth. As such no actions are required.  

3.2.14 Additional evidence provided by the Environment Agency and Thames Water indicates that the 
storm capacity of Mogden, Iver (North) and Gerrard’s Cross WwTWs will need to be reviewed to 
ensure sufficient capacity is still available once housing growth is accounted for. 

Cumulative Assessment 

3.2.15 Based on the scope of the assessment and the model results, no cumulative impacts on water 
quality in the receiving watercourses, either at the site or catchment level, were noted.



 24 © Amec Foster Wheeler Environment & Infrastructure UK Limited 

 
                      

March 2018 
Doc Ref. 39678rr019i4  

Table 3.1 Results Summary for the Water Quality Modelling Results 

WwTW Little Marlow Iver (North) Slough Slough Gerrards Cross 

Water Body (WB ID) Thames (Reading to 
Cookham)

Colne Brook Roundmoor Ditch and 
Boveney Ditch

Thames (Cookham to 
Egham)

Misbourne 
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Model calibration results (value to add to 
model results) 

-0.026 -0.29 +0.02 -0.37 +1.05 -0.04 -0.41 -2 -0.35 -0.02 +0.8 +0.02 -0.12 +0.28 -0.11 

Scenario
1 

Are there any upstream Impacts 
by 2036? 

No No No No No No No No No No No No No No No 

 Is there a risk of Class 
Deterioration downstream of the 
WwTW by 2036? 

No No No No No No No No No No No No No No No 

 Will there be >10% Deterioration 
in water quality downstream of 
the WwTW by 2036? 

No No No No No No No No No No No No No No No 

Scenario 
2 

Are there any upstream Impacts 
by 2036? 

No No No No No No No No No No No No No No No 

 Is there a risk of Class 
Deterioration downstream of the 
WwTW by 2036? 

No No No No No No No No No No No No No No No 

 Will there be >10% Deterioration 
in water quality downstream of 
the WwTW by 2036? 

No No No No No No No No No No No No No No No 

Scenario 
3 

Are there any upstream Impacts 
by 2036? 

No No No No No No No No No No No No No No No 

 Is there a risk of Class 
Deterioration downstream of the 
WwTW by 2036? 

No No No No No No No No No No No No No No No 

 Will there be >10% Deterioration 
in water quality downstream of 
the WwTW by 2036? 

No No No No No No No No No No No No No No No 

Summary of issues highlighted by 
modelling 

No 
issues

No 
issues

No 
issues

No 
issues

No 
issues

No 
issues

No 
issues 

No 
issues

No 
issues

No 
issues

No 
issues

No 
issues

No 
issues

No 
issues 

No 
issues 

Significant downstream impacts  No No No No No No No No No No No No No No No 

Permit revision required? N\A N\A N\A N\A N\A N\A N\A N\A N\A N\A N\A N\A N\A N\A N\A 

Does DWF growth exceed existing WwTW 
consent? 

No No No Yes - by 2020 in all 
scenarios

No 
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4. Conclusions 

This section of the report provides the conclusions of the WQA along with 
recommendations for future actions. 

4.1.1 The modelling in this WQA was undertaken to understand the potential future environmental impact 
on the receiving watercourses downstream of the growth areas and the four WwTWs which serve 
them.  Water quality modelling was undertaken to clarify potential changes to the existing WFD 
status of the watercourses from the current baseline due to an increased discharge of treated 
sewage effluent.  Future changes in water quality were also assessed against a 10% deterioration 
threshold, an aspirational objective set by the Environment Agency in order to limit in class 
deterioration. 

4.1.2 Housing numbers for the local growth plan to 2036 were considered in this WQA, which also 
accounted for economic development growth proposals (Section 2).  The phasing of the housing 
growth was modelled in six year periods to bring it in line with the Environment Agency’s RBMPs. 

4.1.3 The assessments for all the growth areas and their relevant WwTWs indicated that although there 
would be some deterioration in water quality for all determinands there would be no deterioration in 
WFD class by 2036.  This indicates that there is environmental capacity within the receiving 
watercourses to accommodate the proposed housing numbers.  Additionally, the modelling 
indicated that the deterioration would be less than 10%.  Therefore the assessments for all of the 
WwTWs indicated that deterioration in water quality would not be significant (i.e. no WFD class 
deteriorations and below the 10% threshold). 

4.1.4 The assessment of the increases in DWF against the WwTWs permits indicated that most WwTWs 
should have capacity to deal with the increase in flows.  This is with the exception of Slough which 
is already potentially discharging more effluent than noted in its environmental permit.  As such the 
WwTW requires a physical upgrade to cope with future increases from housing growth.  However, 
Thames Water are currently investigating capacity at Slough for future housing growth, including 
cross boundary considerations, which is expected to lead a solution for the works.  As such no 
immediate actions are required and no mitigation is identified to support growth part of this report.  
This will need to be reviewed on completion of the Thames Water assessment. 

4.1.5 This report has tested the impacts of the Chiltern and South Bucks Local Plan growth within the 
study area in terms of the potential impact on the Slough WwTW and its receiving waters (The 
River Thames).  The assessment found that there would be no breach of the WFD objectives in 
relation to the Chiltern and South Bucks Local Plan growth, but that the capacity of the Slough 
WwTW will need to be reviewed for post 2020 conditions.  This is because Slough WwTW is 
already potentially discharging more effluent than allowed through its environmental permit.  

4.1.6 A review of Slough WwTW will need to look at the DWF and be carried out by Thames Water in 
consultation with the Environment Agency.  Options for increased capacity could be an upgrade to 
the works itself, diversion of flows to a nearby WwTW or a combination of a review of consent 
limits, water reduction measures or reducing the volume of groundwater infiltration or surface water 
entering the sewer network.  It is understood that Thames Water are currently assessing growth for 
AMP7 to determine if upgrades are required, however no upgrades are planned for AMP6.  It is 
recommended that Chiltern and South Bucks District Councils work closely with Thames Water, the 
Environment Agency, Slough Borough Council, the Royal Borough of Windsor and Maidenhead 
and other relevant partners in relation to these infrastructure requirements, as there are significant 
potential cross boundary issues.  It is understood that the authorities are due to commence a sub-
regional growth study and this should include an analysis of potential WFD impacts and waste 
water infrastructure capacity beyond what has been raised in this study. 

4.1.7 The assessment for the South Bucks WQA has included the latest available data on the growth of 
Slough which has fed into the current Thames Water Asset Management Planning Process.  The 
potential growth of Slough which is referred to in the Issues and Options consultation for Slough 
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(Jan- Feb 2017) and in the Emerging Spatial Strategy for Slough (November 2017) are not part of 
the South Bucks Water Quality Assessment.   

4.1.8 Early consultation with Thames Water concerning drainage strategies for development is 
recommended as Thames Water have identified areas within the WwTW catchments where the 
sewerage network is already approaching capacity.  The lack of surface water sewers in the 
catchments to Mogden, Iver (North) and Gerrards Cross WwTWs and potential groundwater 
infiltration problems with the foul sewers need to be considered.  SuDS should also be considered 
to help reduce pressure on the local drainage network and flows into the WwTWs.  

4.1.9 A summary Action Plan resulting from the South Bucks WQA is provided in Table 4.1.   

4.1.10 Major infrastructure projects such as Heathrow Runway 3 and High Speed 2 could have a 
significant water quality impacts but the options for drainage are unknown and could not be 
accounted for appropriately in this assessment.  It will therefore be the responsibility of these major 
projects to account for the South Bucks housing and employment growth in future water quality 
modelling.   

4.1.11 Climate change also needs to be considered as part of future drainage strategies.  In line with the 
NPPF, new development should be planned to avoid increased vulnerability to the range of impacts 
arising from climate change.  For instance, the quality and capacity of infrastructure for water 
supply, wastewater and its treatment should be assessed. 

4.1.12 No assessment of future climate change scenarios has been undertaken as part of this WQA.  
However, climate change could have an impact on WwTW with borderline results in terms of either 
10% deterioration or class boundaries.  Gerrards Cross and Little Marlow WwTWs are at the 
greatest risk of 10% deterioration if future climate change leads to lower river levels.  This is not 
confirmed so no action is required from this WQA but may need to be considered in the future.   

Table 4.1 Summary Action Plan 

WwTW Improvements 
required from 
Water Quality 
Assessment 
 
Responsibility: n/a 

Improvements required from 
Sewer Network Assessment 
 
Responsibility:  Developer and 
Thames Water* 

Improvements 
required from WwTW 
Capacity Assessment 
 
Responsibility: 
Thames Water

Storm capacity review 
of WwTW1 

 
 
Responsibility: Thames 
Water 

Little Marlow n/a The sewerage network serving 
Beaconsfield

n/a  

Iver (North) n/a No specific areas of concern but 
medium to large areas of growth 
need to be carefully considered 

n/a Yes 

Slough n/a The sewerage network serving 
Farnham Common, Burnham and 
Stoke Poges

Greater capacity 
needed by 2020 

 

Gerrards 
Cross 

n/a Very limited sewer capacity, 
particularly in Denham Green, east 
part of Higher Denham, Woodhill 
Avenue area, Winsor Road, Main 
Drive area and Howards Wood 
Drive area.  Some smaller areas 
which experience a lack of local 
sewer capacity have also been 
identified. 

n/a Yes 

Mogden    n\a Yes 

 
1 based on Thames Water and Environment Agency feedback on these works 
NOTE - It is the responsibility of the developer to investigate specific sites with Thames Water when putting forward planning 
applications.  SuDS should be considered to help reduce pressure on the local drainage network. 
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Appendix A  
Input Data and Modelling Outputs (Excel Workbook) 
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