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Freshwater eutrophication   

A nationally significant water management issue 
Briefing note for 
10.12.2012 workshop 

 
This document is a briefing note for the 10 December 2012 national stakeholder workshop on 
freshwater eutrophication.  It has the following sections: Preface, 1) Current and potential future 
problems with phosphorus in freshwaters, 2) Current Solutions, 3) Potential future solutions and 
possible approaches, 4) References, Appendices 1-5. 

Preface 
What is eutrophication? 

This is when there is too much nutrient in rivers and lakes, causing excessive growth of algae and 
plants. This affects the quality of the water and how we use it, as well as damaging the local ecology.  

Which nutrients are involved? 

Phosphorus and nitrogen are the main nutrients involved in eutrophication, with phosphorus the main 
cause of eutrophication in freshwaters. Standards for phosphorus in UK rivers and lakes were set 
under the Water Framework Directive in 2009.  

Nitrogen can contribute to the problem in some situations, particularly in lakes. Under the Nitrates 
Directive, some affected lakes in England and Wales already have control measures to reduce 
nitrogen pollution caused by agriculture.  

Under the Water Framework Directive (WFD), there are currently no freshwater nitrogen standards to 
prevent eutrophication in the UKi, therefore, our main focus under WFD and is this paper is on 
phosphorus. However, in considering ways of controlling phosphorus pollution, particularly for 
agriculture, we should also consider current and future measures of tackling nitrogen pollution (which 
are often driven by drinking water resource protection rather than eutrophication).     

What are the problems? 

For more than a decade, the Environment Agency and other interested groups have identified the 
risks and impacts of freshwater eutrophication as a significant concern. Eutrophication increases the 
cost of drinking water abstraction and treatment, adversely affects angling, water sports and other 
recreational activities, and causes the loss of sensitive plants and animals in rivers and lakes.  

Despite making good progress in tackling phosphorus pollution since 1990, 45% of rivers in England 
and 7% in Walesii, fail the WFD phosphorus standards. 76% of monitored lake water bodies in 
England and 36% in Wales also exceed their P standard. In fact, phosphorus is the most common 
cause of water quality failures under the Directive.  There is a large programme of investigations 
currently underway to discover more about the problems and their causes. We know some waters are 
affected by eutrophicationiii (8-10% river length, 43 lakes and reservoirs), but we don't yet know the 
full extent of the problem.  

                                            
i The UK Technical Advisory Group for the Water Framework Directive is to assess the potential to develop freshwater nitrogen standards alongside those for phosphorus, 

for some water types, particularly lakes, as part of its next work programme.  

ii Using indicative figures from 2012 Water Framework Directive classifications. 

iii These are waters formally identified by Defra/Welsh Government as Sensitive Areas or Polluted Waters affected by eutrophication under the Urban Waste Water 

Treatment or Nitrates Directives. 



UNCLASSIFIED 
  

 2 

The ecological risks from phosphorus in rivers and lakes that have been designated for their 
conservation interest are also a concern, with many sites considered to be in less than favourable 
condition due in part to nutrients. 

The main sources of phosphorus in rivers and lakes are sewage effluent and agricultural drainage. 
Detergents, food and drink additives, and phosphorus dosing of drinking waters all contribute to 
sewage phosphorus loadings. Septic tanks and package sewage treatment plants can also be 
important sources locally, particularly in headwaters of catchments. 

The heavy reliance on phosphorus rock - a non-renewable resource - for supplies of phosphorus, with 
little attention given to recovering and recycling phosphorus, is a further problem. We need to 
consider this when assessing ways of controlling phosphorus pollution in the future. 

Why is this a nationally significant water management issue? 

Analysis we carried out before and since the first river basin management plans were produced 
indicates that the country's waters face major challenges in achieving objectives for phosphorus under 
the Water Framework Directive. Currently half of the rivers failing are two and half times over their 
phosphorus standard, while a quarter of such rivers are five times over. 

Current and planned measures to control eutrophication will not achieve good ecological status in 
densely populated areas. Given what we know about the scale and location of population growth, 
these measures may also be insufficient to prevent deterioration of waters in some areas.  

We, therefore, need to consider further national and catchment-level measures to control phosphorus 
levels. The costs and benefits of these extra measures will need to be considered when agreeing 
priority actions in the second cycle of river basin management plans.  

Why do we want to talk to you about this? 

We'd like to get ideas, reactions and thoughts from other interested groups to help us develop a better 
approach to tackling phosphorus pollution. We'd like to: 

• Raise awareness and understanding about the science relating to eutrophication, including 
how to manage uncertainties around nutrient standards and any proposed revisions.  

• Promote awareness and understanding of the relative importance of different sources of 
phosphorus and how effective different control options are likely to be. 

• Explore with key groups how to maintain and improve phosphorus compliance, looking at the 
costs of potential control options.  

• Consider the possibility of further reducing phosphorus pollution through source control. For 
example, examine the potential to reduce the use of phosphorus in controlling lead levels in 
drinking water supplies, and to reduce contributions from food and drink additives.  

• Look at the options for managing the effects of population growth on phosphorus in sewage, 
and for improving the removal of phosphorus from sewage discharges, what this will cost and 
how effective it is likely to be, as well as the potential to recover or recycle more phosphorus at 
treatment works. 

• Better understand how effective measures to tackle phosphorus pollution from agriculture are, 
what they cost and how effectively these measures are being implemented, as well as 
continuing to explore better mechanisms for controlling the range of agricultural pollutants. 

• Agree what the risks of pollution from small rural sewage sources (septic tanks and package 
treatment plants) are, and explore potentially better control options. 

• Further consider the influence of future risks such as climate change and population growth.  
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1. Current and potential future problems with phosphorus in freshwaters 

1.1 Phosphorus and eutrophication  
 
Phosphorus (P) is an essential element for life on earth; a nutrient required for growth by plants and 
animals. Modern society has radically altered the natural cycling and supply of P in the environment, 
through mining P-rich rock and processing it for use in the production of fertilisers, animal feed, our food 
and drink, detergents and other industrial applications (see Figure 1). Readily recoverable supplies of P rich 
rock are found only in a few countries.  Those resources are being depleted with implications for global food 
security.  Reliance on mined P rock can be reduced by recovery and re-cycling 1 2.  (The European 
Commission intends to publish a green paper on this issue in autumn 2012).   Some of this P, as soluble 
phosphates or bound to particulate matter, is discharged, or lost to the water environment mainly in sewage 
effluents or drainage from agricultural land. 

The main issue of concern with phosphorus in the water environment is freshwater eutrophication.iv This is 
the adverse effects on water uses and ecology of excess algal/plant growth caused by excessive nutrient 
enrichment. Eutrophication is an international concern and has been recognised as an issue in England and 
Wales since the 1990s.3 4  

Eutrophication can adversely impact on a range of water uses and societal benefits. These include drinking 
water abstraction and treatment, water contact sports, angling, wildlife and conservation interest, livestock 
watering, navigation, general amenity, tourism and waterside property values5. Eutrophication can also 
exacerbate the risks of flooding. We have a preliminary conservative estimate of the damage costs of 
freshwater eutrophication of £54-96m/pa6(this needs to be updated). 

The adverse ecological effects include excessive growth of algae/plants, increased prevalence of toxic algal 
blooms, loss of sensitive plants which are replaced by nutrient tolerant species, a shift from plant to algal 
dominated lakes, reduced oxygen levels and associated impacts on invertebrates and fish. The effects in 
lakes and rivers are more fully characterised in the scientific literature. 7 8 9 10 

An absence of eutrophication problems is part of achieving Good Ecological Status under the Water 
Framework Directive (WFD)11. 

Figure 1: Modern society’s P through-put system 

 

Source: CEEP with addition 

 

 

                                            
iv
 Phosphorus can also play a supporting role alongside nitrogen in eutrophication in estuaries and marine waters. 



UNCLASSIFIED 
 

 4 

1.2  The current situation 

P concentrations in our rivers increased significantly between 1950 and the 1980s 12, 13.  Sewage treatment 
and other measures have reduced P significantly since 1990. The P loadings to rivers in England and 
Wales from water company sewage treatment works have reduced by more than half between 1995 and 
201014.  In addition, the contribution of detergents to sewage P loadings has fallen from around 50% in the 
1970s to around 16% now15,16.  

Figure 2 is a good illustration of the rise of river P concentrations after World War II and their decline in 
recent decades, using the River Thames and the River Lee, a tributary of the River Thames, as examples. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Environment Agency 

 

This decline in the Thames is reflected in other rivers throughout England and Wales (see Figure 3).  

 1990, 69% river length (England), 26% (Wales) average >0.1 mgP/l 

 2009, these figures had fallen to 50% (England) and about 6% (Wales) 
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Figure 3: Percentage of river length with average P concentration >0.1 mg P/litre, 1990 - 2010 

Based on the General Quality Assessment (GQA)
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In England there has also been a significant fall since 1990 in the river length with excessive P 
concentrations and a rise in the length with low P concentrations (see Figure 4). 

 

Figure 4  Percentage of classified rivers (England) with (i) very low average P (<0.06mg/l) and (ii) excessively 
high average P (>1mg/l)  from 1990 to 2009 

 

 

Source: Environment Agency 

Despite this progress, much of our river length is still high in P17.There is widespread failure of WFD P 
standards for good ecological status in rivers and lakes in England.  In Wales the issue is more with lakes. 
24 groundwater bodies also fail because of their influence on eutrophication impacts in surface waters. 
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 45% of river water bodies assessed for P in England fail their P standard, compared to 6.9% in 
Wales18. 

 76% of lake water bodies monitored for P in England and 36% in Wales fail their P standard19. 

 Half the failing river points exceed the P standard by 2.5 times and one quarter exceed it by 5 times 
or more.20 

Compliance is worst in lowland high alkalinity rivers - the dominant river type in England.  Anglian, Midlands 
and South East (Thames) Regions have the highest proportions (50-60%) of water bodies failing on P21. 

More water bodies fail due to phosphorus than any other WFD water quality pressure22. We know many 
water bodies are eutrophicv but the full extent of eutrophication is not yet clear; as a large  number of water 
bodies  (1500+) are still being investigated to confirm the  reasons for failure. 

The risks and eutrophication impacts of P in designated Natura/SSSI rivers and lakes also remain a 
concern, with many sites considered to be in less than favourable condition due in part to nutrients.23  

1.3  Sources of phosphorus   

The largest source of P to rivers is sewage effluent (ca. 60-80% of the total for England, 48% Wales), 
whereas for lakes it is often agriculture. Agriculture contributes around 25% of the total P load to waters in 
England and around 45% in Wales. The proportions from different sources vary between and within river 
basins/ catchments 24 25 26(see Figure 5). 

Sewage effluent and agriculture (losses from fertilisers and feed/ manures) are the largest P sources 27 28 29 
30 31 and most common reasons for failure of P standards. The water industry is currently considered a 
cause of failure to reach good status for P in 1404 water bodies, with agriculture and land management a 
cause of failure in 1437 water bodiesvi.32 

Figure 5: Total TP loads from agricultural, household, industrial and background sources to the River Basin 
Districts of England and Wales 

 
Source: Hammond & White - The Sources of Phosphorus in the Waters of Great Britain  

                                            
v
 These are waters formally identified by Defra/WG as Sensitive Areas or Polluted Waters affected by eutrophication 

under UWWTD or Nitrates Directives. 
vi
 The basis for this is data on reasons for water bodies predicted to be failing WFD status objectives in England and 

Wales in 2015. Individual water bodies can have more than one reason for failure. 
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Within sewage, dishwasher detergents (9% of P in sewage), laundry detergents (7%), food and drink 
additives (around 25% within faeces and urinevii), and P dosing of drinking water supplies (6%) are 
significant sources of P 33 34 (see Figure 6). 

 

Figure 6: Summary of sources of phosphorus to sewer from domestic sources 

 
Source: WFD UK TAG 

Other contributions: industry, misconnections, urban drainage, leaking sewers. combined sewer overflows, 
septic tanks and small package plants are minor in terms of national sources 35 36 and catchment level 37 38 
but can be locally significant (e.g. in the headwaters of catchments) 39 40. 

The input of P from sewage treatment works to rivers and lakes is generally relatively constant through the 
year and, except where chemical P reduction treatment is in place, the forms of P discharged are mostly 
easily used by algae and plants.   

Agricultural inputs are much more closely linked to rainfall events and more seasonal, with greater inputs to 
water in the autumn and winter when algae and plant growth is limited. They are more variable in terms of 
their forms and immediate bioavailability.  However, ―unavailable‖ forms of P can become bioavailable to 
algae and plants over time, contributing to eutrophication risks. 41,42,43,44 

 

1.4   Failure of phosphorus standards in combination with other pressures 
 
P standard failures in rivers commonly occur alongside sediment (and morphology) failures, particularly in 
relation to the losses from land45. They also often coincide with high nitrates (e.g. in Nitrate Vulnerable 
Zones). It is difficult to distinguish between the enrichment effects of elevated P and nitrogen, but in 
freshwaters it is generally assumed that P is the main limiting nutrient 46 and the prime target for control.  
Nitrogen can contribute to freshwater eutrophication in some situations, particularly in lakes. Under the 
WFD there are currently no freshwater nitrogen standards to prevent eutrophication in the UK.  However 
the UK Technical Advisory Group (UKTAG) for the WFD is to assess the potential to develop freshwater 
nitrogen standards alongside those for P, for some water types, as part of its next work programme.  

                                            
vii

 The Environment Agency has let a small contract for a literature review to assess further the contribution of P in food 
additives and results will be available early in 2013. 
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1.5  Future risks of eutrophication and P failure 
 
Updated results from a national risk assessment for P are not currently available; however there are a 
number of issues that could pose a risk of future deterioration and additional eutrophication problems, or in 
some cases reduce P pressures on water and hence eutrophication risks: 
 

 Climate change is likely to exacerbate eutrophication impacts, through warmer summers, changes 
in precipitation and reduced river flows.47 48 

 Increased population pressure, leading to new housing and sewage treatment infrastructure 
(particularly in Southern, South East, Wessex, Anglian), will increase P loadings. Many of the 
locations desirable for new housing are areas where P already exceeds WFD standards.  

 Increases in P dosing of water supplies, to meet tighter Drinking Water Directive Lead standards, 
would increase P loadings to water where the receiving sewage works have no P reduction 
treatment and P loadings to STWs generally. 

 Common Agricultural Policy changes and economic pressures – commodity prices are likely to 
remain highly variable and crop production trends will continue to influence P fertiliser applications.49 

 Land use is not projected to change dramatically by 2015; there is a continued trend of land moving 
out of agriculture or into less intensive uses and ongoing decline in livestock herds, reducing P 
losses to water from fertiliser or manure applications in grassland areas. 50 

  

1.6   Evidence gaps and uncertainties around the problem 
 
There are significant uncertainties in assessing and managing the risks associated with P and 
eutrophication 51 52 53 54 55. Key areas of uncertainty are as follows. 

 Links between P (in its different forms) and ecological responses, which are complex and influenced 
by a range of factors.  This leads to uncertainty in deriving standards, and the need for a weight of 
evidence approach to confirming eutrophication  

 Ecological recovery times are long and can vary considerably between catchments. 

 The role of nitrogen, alongside P, in freshwater eutrophication, particularly in lakes. Recent science 
suggests a greater role than was previously thought to be the case. 

 The importance of in-stream cycling of P in rivers including timing, forms and the relative importance 
of P inputs from different sources56 57. This is complex and not easily accounted for in models, 
leading to uncertainty in assessing options to meet standards and in recovery times. 

 Groundwater contributions are not well understood but may be important in some situations/ 
periods. 

 Local importance of contributions from septic tanks and small package plants. Assessing the risks 
relies on good information on locations, construction, maintenance etc. There is a lack of 
quantitative studies. 

 The importance of P alongside N in estuarine and coastal eutrophication. 

 

The standards for P to support good ecological status and associated biological element status for rivers 
are currently under review by the WFD UKTAG58. Those for lakes are to be reviewed as part of the next 
UKTAG work programme (see http://www.wfduk.org/stakeholders/uktag-work-area). 
 

Some additional evidence gaps or issues, over and above those flagged above, are as follows. 

In order to confirm whether targeted regulatory measures may be needed at water body level we require 
evidence of ecological impacts.  We must also understand causes of failure. We lack this information for 

http://www.wfduk.org/stakeholders/uktag-work-area
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many river and lake water bodies failing on P; a large programme of investigations is ongoing. We lack 
basic data for many of the small lake water bodies. 
 
Appendices 4 and 5 show the range of Joint Water Evidence Group (JWEG) projects aimed at resolving 
some of the above identified gaps. 

 
1.7 Stakeholders involved in P and eutrophication 
 
The main stakeholders contributing to and/or affected by or interested in P and eutrophication nationally are 
listed in Appendix 1. 
 

2. Current solutions  

2.1 Evidence for improvements resulting from control measures 
 
Ecological recovery (from eutrophication) can be lengthy and uncertain 59 60 61. Despite reducing P 
concentrations in rivers, the control measures to date have produced minimal ecological benefit.  This is 
considered to be mainly because the actions have not reduced P enough to change the biology.  It will in 
part be due to legacy issues such as P release from river bed sediments – the ghost of P past. 62 63 64 65.  
However, there are examples of long term success, e.g. some of the Norfolk Broads have improved 
markedly following from measures to control and limit P, but it has taken 30 years 66.   

 

2.2  Solutions for Point Source P inputs 
 
The regulatory mechanisms to control P at STWs are tried and tested. There are two main technical control 
options - chemical dosing or biological nutrient removal (BNR). Effectiveness of chemical dosing is high, 
with costs dependent on the size of the STW.67  BNR has not been widely used in the UK and appears 
expensive in terms of cost, energy and carbon but is becoming more common.  
 
Planned measures for P reduction at STWs by the water industry are predicted to reduce river reach length 
failure for P to about 36% by 2015. Analysis for the first round of River Basin Plans and subsequent studies 
suggest that we face major challenges in achieving P standards, particularly in populous areas. 

 By 2015, 650 sewage treatment works (STWs) serving 24 million people (60% of those served by 
STWs discharging to freshwaters) will have P removal in place, for the Urban Waste Water 
Treatment Directive (UWWTD) and conservation policies.  Despite this action to reduce the largest 
P source, we predict from modelling that around 36% river water body reach length will still fail on P 
despite £1.3bn capital (£3.5bn Net Present Value (NPV)) spent. Our work also suggests that even 
stringent further controls (1 mgP/l) for all STWs to failing rivers would only reduce P failure to 30% 
for another £3.5bn NPV.68 

 Modelling of specific catchments illustrates the extent of the challenge. For example, the Bristol 
Avon - even if many STWs were limited to <0.5 mgP/l, agricultural reductions of 50 -70% P load will 
also be needed to meet WFD river standards.69 

 Approximately 70% of sewage sludge produced nationally is currently recycled to land as biosolids, which 
means that around 43% of the P load entering waste water treatment works is recycled to land70. 
 

2.3  Solutions for Diffuse Pollution 

There are limited controls currently over the use of agricultural land e.g. the types of farming practised. In 
addition there are, at present, no direct regulatory controls on agricultural P inputs (to limit the accumulation 
of surplus P in soils) or the prevention of P losses to water from agricultural activities71. Cross compliance 
contains some measures e.g. on soil protection which will indirectly control P losses. The Nitrate Vulnerable 
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Zone (NVZ) measures, which currently apply across 62% of England and 3% of Walesviii, whilst aimed at 
nitrogen, also indirectly reduce P losses a little in these areas.   

However, P fertiliser use, livestock numbers and manure P inputs to land have all been reducing nationally 
in recent years mainly due to economic factors.72 Agricultural ―business as usual‖ predictions suggest P 
load reductions of 24% by 2015, mainly due to reducing livestock numbers caused by economic drivers 73. 

Catchment Sensitive Farming (CSF), which started in 2006, is an important voluntary initiative. It now 
covers around 60 priority catchments and some 40% of the agricultural land area in England.  The scheme 
is currently extended to 2013. Defra‘s CSF policy work examined economic, supportive/voluntary and 
regulatory mechanisms for controlling diffuse pollution. The Defra analysis indicated that agriculture, on 
average, needs to reduce P loss by 48% to achieve the WFD standards for its share of the load. 74 Recent 
analysis of existing Catchment Sensitive Farming measures suggests reductions of 5-20% in P load at a 
catchment level are achievable 75.  ADAS modelling suggests 20-40% P load reduction from a package of 
the best 10 measures at farm level76.  

 

2.4  Combined Solutions 

Cost effectiveness of measures to tackle diffuse P pollution, e.g. for agriculture, is better when parallel 
reductions in other pressures (sediment, nitrate, Faecal Indicator Organisms) are considered. 77  The 
benefits, in terms of P and N loss reduction, of nutrient management planning (including avoidance of 
incidental losses from poor timing and placement of applications), manure storage and separation of clean 
and dirty water in farmyards, are recognised.  

 

2.5  Other Solutions  

The Non-Agricultural Diffuse Pollution (NADP) pCEAix Group considered national measures for P in 
detergents. Defra has since (March 2010) announced restrictions on P in domestic laundry detergent from 
2015. EU measures for both domestic laundry (from June 2013) and dishwasher detergents (from 2017) 
have just been agreed (March 2012)78.  Whilst reductions in P loadings will be quite small, these national 
source controls will complement targeted measures for STWs and agriculture, reducing P inputs from 
combined sewer overflows, septic tanks and small treatment plants and reducing P removal costs and 
chemical usage at STWs 79 80 81. 

Other mechanisms for NADP may also reduce P losses, for example general binding rules for site 
management, washing activities and misuse of drainage systems, and the use of SUDS. However, data on 
costs and effectiveness are currently limited. 82  

 
2.6.  Evidence gaps and uncertainties around the solutions 
 
Our main evidence gaps regarding current control measures are: 

 Recycling of P in rivers is complex and not easily accounted for in models, leading to uncertainty in 
assessing options of measures to meet standards and predict recovery times83. (See also 1.6 bullet 
4) 

 There is uncertainty over timescales and effectiveness of measures to tackle diffuse agricultural P 
pollution. Much of this uncertainty stems from the challenges of scaling up from small (e.g. field) 
scale studies to larger (e.g. catchment) scale84.  

                                            
viii

 Current NVZs are mostly designated where nitrates in rivers and ground waters approach or exceed the drinking 
water standard for nitrate, with a much smaller area designated for reasons of eutrophication. 
ix
 The Preliminary Cost Effectiveness Analysis undertaken by Defra (with the Environment Agency and sector groups) 

to inform the 1
st
 round of WFD River Basin Plans. 
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 Limited information on costs and effectiveness of control measures for non-agricultural diffuse 
pollution in terms of P reduction (other than for controls on detergents).85  

 We lack contemporary information on damage costs of eutrophication and a recent assessment of 
costs versus benefits of control options.  The latter in particular are needed, along with further 
refinements to apportionment and options appraisal tools, to inform national deliberations about 
measures and alternative objectives.  (Collaborative work of this nature with UKWIR is ongoing, to 
develop this evidence particularly in relation to water industry measures). 

 As part of this, further analysis of ―distance to target‖ (the gap between current P levels and the 
WFD standard) for P across the country would be useful, as would assessment of the potential 
costs (£ and carbon) and benefits of very low effluent P limits targeted within river basins and 
catchments. (Work is ongoing with Environment Agency regions). 

 It would also be useful to know, in considering the benefits of future measures, whether or not 
benefits are likely in response to action which reduces P to levels more relaxed than the P 
standards. It would inform objective setting and efficient targeting of measures. 

 In order to review the potential for more sustainable practices in relation to P use, treatment, 
recovery, recycling and impacts, further `life cycle analysis/assessment of the options could usefully 
be undertaken.86 

 Potential future effects of influences such population growth, climate change; land use change, food 
security and nutrient supply need to be better quantified and agreed. 

 
Appendices 4 and 5 show the current Joint Water Evidence Group (JWEG) projects aimed at resolving 
some of the above identified gaps. 

 

3. Potential future solutions and possible approaches  
 
3.1  Overview 

As noted in 2.2 above, predictive analysis in the first round of WFD River Basin Management Plans 
suggests that we face major challenges in achieving P standards nationally.  Preliminary results from river 
P modelling now being undertaken in preparation for the second cycle of River Basin Management Plans 
suggests that, even with an extremely stringent package of control measures for sewage treatment works 
and agricultural sources,  some 15-20% of national river length may still exceed P standardsx. Further 
contemporary analysis of this nature will firm up the extent of the challenge with phosphorus and 
eutrophication and how it varies across England and Wales. 

Taking into account the extent of challenges and uncertainties, the original pCEA work suggested that the 
way forward would require a mix of national measures, catchment-based planning to target water industry 
and agricultural measures in the most effective way, and a likely need for alternative objectives (both 
extended deadlines and less stringent objectives) in some areas.87 

Ecological recovery (from eutrophication) can be lengthy and uncertain 88 89 90 91. This suggests a need to 
prevent deterioration of our best rivers and lakes, alongside restoration measures. Further, the potential to 
rationalise P standards and targets across WFD and Natura/SSSI policies needs additional consideration92. 

The WFD provides a good framework for managing eutrophication. In line with EU guidance we advocate a 
harmonised approach, across the key directives, to assessing eutrophication problems93. We also suggest 
that multi-sectoral and partnership approaches are needed in considering measures94. 

For now we assume retention of the current approach whereby expensive targeted regulatory measures 
require evidence of a local eutrophication problem (due to the uncertainty in nutrient standards); this does 
not preclude ―no regrets‖ measures based on P failure without biological corroboration.95 96  Our current 
planning assumptions with respect to dealing with phosphorus and the problems of eutrophication are 
shown in Appendix 2. A consolidated list of possible control measures is shown in Appendix 3. 

                                            
x
 This is based on early indications from the ongoing RG08 WFD Disproportionate Costs project funded by UKWIR 

and the Environment Agency. 
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3.2  Scenarios 

In considering potential strategies for managing P at river catchment level it may be useful to distinguish 
between and consider the relative priority for action of the following two scenarios (and points in between): 

 High P concentrations, often in high alkalinity lowland rivers, due to sewage and agricultural 
sources, with good local evidence of ecological harm (eutrophication), high confidence that some 
reduction in concentration/load will be achieved but low likelihood it will be sufficient to achieve P 
standards and thus uncertainty over ecological improvement.  Tackling P from sewage treatment 
works is an essential starting point in these situations. 

 Low P concentrations, often in sensitive low alkalinity or headwater river reaches, where local 
evidence of eutrophication is likely to be weaker, but deterioration needs to be prevented and 
measures for agriculture, small STWs and rural sewage sources might reduce P concentrations 
from just failing to levels that will deliver ecological improvement. 
   

3.3  Point Sources – Innovation 

We suggest further exploration of the potential for more innovative and ambitious methods of sewage 
treatment to reduce P; for instance, in the USA they use additional methods and achieve much more 
stringent effluent P levels than in the UK97 98,99. A recent report, commissioned through joint working 
between the Environment Agency and the water industry, suggests that it is possible to reduce P at UK 
sewage treatment works to levels considerably (10-20 times) lower than the current typically applied 
effluent P limits of 1-2 mgP/l. However, this would be at a cost in terms of significant plant investment and 
additional energy use (with commensurate carbon dioxide emissions).100 

One example of an innovative approach is the Blue PRO® treatment process for P reduction at sewage 
treatment works.  This involves chemical dosing, but with reactive filtration to enhance adsorption of P. 
United Utilities is trialling this technology at two sites in our NW Region and results to date are promising, 
often achieving effluent P concentrations of around 0.1 mg/l.  It appears best suited to use at small and 
medium sized treatment works. 

In considering potential improvements from possible future measures we suggest modelling the costs (£ 
and carbon) and benefits of very low effluent P limits, targeted within catchments. 

P recovery at sewage treatment works is not widely practised in the UK, but trials have taken place at 
Slough and Derby and a full scale biological nutrient removal plant with P recovery (producing high grade 
fertiliser pellets) is under construction in Nottingham. We suggest further consideration is given to the 
potential wider adoption of P recovery practices in the UK. 

 

3.4  Point Sources - Designations 

Sensitive Areas under the UWWTD are a category of Protected Area where P is important.  New 
designations will be needed when waters are found to be eutrophic and large STWs are involved. Thus 
some potential costs of the WFD will be UWWTD costs, with no scope for alternative objectives. 

As noted earlier the risks and eutrophication impacts of P (from point and diffuse sources) in designated 
Natura/SSSI rivers and lakes also remain a concern.101  

 

3.5  Diffuse Pollution approaches 

Further consideration might usefully be given to the pros and cons of measures and mechanisms to jointly 
tackle related diffuse agricultural pressures - P, nitrates, sediment and Faecal Indicator Organisms. The 
issue is determining the best mix of mechanisms to encourage adoption of good practice. 

For diffuse nutrient pollution, learning from ongoing pilot and research studies should influence our future 
approach, for example: 
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 Anglian Region and NFU project on P, to review national and local evidence of agricultural P 
contributions and promote measures in selected pilot sub-catchments102; 

 Demonstration Test Catchments103; 

 WFD pilot catchments programme104; 

 Ongoing review of Catchment Sensitive Farming; 

 NERC macronutrients £9.5m research programme105. 

 Environment Agency/NE/CEH project on lake restoration using P capping. 

For lakes where external nutrient inputs have been controlled, in-lake measures, e.g. sediment capping or 
biomanipulation, continue to warrant consideration106.  

Further attention should be given to tackling small rural sewage sources, particularly in the headwaters of 
catchments.107 108 109 (These can be either ―diffuse‖ or ―point‖ sources.) 

 

3.6  Sustainability 

Sustainability aspects of P supply, use and disposal appear to deserve more attention.110 111  112 113 

 Consideration should be given to the potential for further national P source control measures - food 
& drink additives, P dosing of water supplies (e.g. potential use of lining technology as an 
alternative), fertiliser & animal feed appear potential candidates; 

 Options for sewage treatment including carbon and energy costs could usefully be reviewed; the 
main UK method, chemical dosing, precludes subsequent P recovery.  (Follow progress of full scale 
biological P removal with P recovery treatment plant at Nottingham.)  

 A review of options for P recycling, recovery and disposal/use would also appear warranted, building 
on the 2009 report by the Advisory Committee on Hazardous Substances on the feasibility of 
recycling P at UK STWs.  

 The potential scope to increase land recycling of sewage biosolids in the UK could be explored, 
aimed at reducing reliance on inorganic fertiliser. The P in the stabilized biosolids that are now more 
widely applied in the UK is only slowly water-soluble. Biosolids act as a slow-release source of P 
that can be more efficiently utilized by crops on certain soil types, and release less P to runoff than 
fertilisers and manures.114 

 

3.7  Novel approaches to controlling nutrient loads at a catchment level 

The concepts of ―nutrient neutrality‖ and ―payments for ecosystem services‖ (PES) deserve consideration 
as approaches to controlling nutrient loads, particularly for new development, at a catchment level.  

 The Loch Leven example in relation to small rural P sources (replacing septic tanks with package 
plants) is of interest115. 

 The RSPB has proposed a PES approach in relation to nutrients in the Frome, Piddle and Poole 
Harbour catchment116. 

 There are examples of this style of approaches in the USA e.g. Chesapeake Bay where schemes 
involving compensatory measures (e.g. funding diffuse nutrient pollution control measures) in order 
to allow to new housing development, and also ―nutrient offsets‖ by citizens (along the lines of 
carbon offsets but to fund on-the-ground nutrient reduction measures) are being promoted 117. 
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Appendix 1 - Main national stakeholders for phosphorus 

i. Those contributing to phosphorus pressure and eutrophication 
These stem from the main uses of P in society – in agriculture, food/drink and animal feed supplements, 
detergents and other industrial applications – and the routes by which P enters the water environment 
(sewerage, sewage treatment, land runoff).  The list may not be exhaustive. 
 
Phosphorus industry (e.g. Rhodia/Solvay) 
Water industry – sewage treatment and sewerage – includes companies and Water UK 
Water industry – water treatment (P dosing of drinking waters) 
Agriculture fertiliser manufacturers and retailers e.g. Agricultural Industries Confederation, International 

Fertiliser Society 
  Animal feed manufacturers and retailers 
  Agrochemicals 
  Horticulture e.g. Agriculture and Horticulture Development Board 
National Farmers Union for England and Wales + Farmers‘ Union for Wales 
Farmers – livestock (dairy, beef, sheep, pigs & poultry), arable 
Forestry sector e.g. Forestry Commission 
Country Land & Business Association & large land owners e.g. National Trust, Crown Estate 
Food and drink sector e.g. Food & Drink Federation 
Retail (supermarket) sector 
Paper and pulp industry 
Detergents industry – laundry and dishwasher – e.g. UK Cleaning Products Industry Association 
SMEs 
Waste management sector 
Other industry e.g. toothpaste, lighting, flame retardants, metal finishing 
Developers, local authorities and home owners  
Manufacturers, suppliers and owners of package plants and septic tanks  
 
ii. Those affected by P or interested in P & eutrophication in our rivers/lakes 
European Commission 
Defra, Welsh Government, other UK Administrations 
Environment Agency and EA Wales including Regions/Areas and Liaison Panels 
WFD UK Technical Advisory Group  
Ofwat 
Natural England and the Countryside Council for Wales 
Catchment groups 
NGOs - Rivers Trusts, Angling Trust, RSPB, WWF, Pond Conservation, Plantlife, Wildlife Trusts, Salmon & 
Trout Association, Wildlife & Countryside Link 
Water sports and outdoor amenity groups 
National Trust, CL&BA and other land owners 
National park authorities 
Local authorities  
Tourism interests 
CC Water 
Abstractors – water companies, farmers, industry 
Internal Drainage Boards 
Angling groups 
Canal & River Trust 
Water body owners including water companies 
General public 
Academic and research organisations and consultancies providing services in this area. 
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Appendix 2 

Consolidated list of current planning assumptions for phosphorus (draft) 

This is a draft list of the technical and policy assumptions which have underpinned action to tackle the risks 
and impacts from phosphorus in rivers and lakes in England and Wales to date.  These assumptions could 
usefully be reviewed with stakeholders in deciding the approach to tackling phosphorus in the 2nd cycle of 
WFD River Basin Management Plans. Some of the assumptions may warrant amendment in the light of 
changes in policy and advances in technology and understanding.   
 
P standards/targets and their application 

a) We are aiming to achieve the WFD Good Ecological Status standards for P in rivers and lakes by 
2015 except where alternative objectives apply.   

b) We must prevent deterioration of status under WFD and our "no deterioration" approach applies to 
P standards under the WFD, at least in the context of Water Industry sewage treatment works 
measures (to control growth).     

c) The current WFD P standards may change through the ongoing UKTAG/Admins review but we 
cannot prejudge the outcome. 

d) The NE/CCW targets for P in SAC and SSSI rivers and lakes are currently, in planning terms, 
considered to be long term management objectives which we will endeavour to work towards, rather 
than regulatory standards.  Management plans to facilitate achievement of conservation objectives 
are being developed, where appropriate, to address the risks from development pressures.  

e) For expensive targeted regulatory measures for P to be in considered under WFD and UWWTD we 
require evidence of a local eutrophication problem to solve (in addition to P failure).  This is in line 
with Defra/WG River Basin Planning guidance and UKTAG standards reports, reflecting the 
uncertainty in nutrient standards. 

f) Softer targeted "no regrets" measures or national measures (eg source control) under the WFD may 
be progressed based on extent of P failure (sometimes in combination with other agricultural 
pressure failures) without confirming eutrophication at a local level. 

g) Ecological recovery when P measures are put in place can take many years eg typically 10-15 yrs 
for shallow lakes. 

 
Water Industry measures 

h) Urban Waste Water Treatment Directive Sensitive Areas are required where water bodies are found 
to be affected by eutrophication and there are qualifying discharges (STWs >10,000pe) involved.  
There is no assessment of disproportionate costs in these cases, although there is some flexibility 
as to which indirect qualifying discharges (in the upstream catchment) require treatment. 

i) Defra/WG are currently applying a targeted approach rather than a "whole territory" approach in 
relation to Sensitive Areas under the UWWTD. 

j) The water industry has assumed that chemical dosing to UWWTD emission limit values for P (1-2 
mg/l) is the norm, with biological nutrient removal, other methods (eg membrane technologies) or 
more stringent treatment being exceptions to that norm due to perceptions about cost, reliability and 
lack of UK experience.  

k) Planned measures for P reduction at STWs by the water industry are predicted to reduce river reach 
length failure for P to about 36% by 2015. 

l) P recovery at STWs has been considered, in the main, uneconomic in the UK.  
m) Sewage sludge recycling to land remains a viable option in the majority of cases. 
n) Replacing lead pipes as an alternative to P dosing of drinking waters is assumed to be prohibitively 

expensive in general.  Pipe lining technology may have some promise as an alternative to P dosing. 
 
Detergents 

o) P in domestic laundry detergents in the EU will be restricted from 1.6.2013 and also control 
dishwasher detergent P from 2017. (New EU measures published in March 2012 brought forward 
UK laundry detergent ban which had been intended to come into effect from 2015.) 

Agriculture 
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p) There are currently limited controls over the use of agricultural land eg the types of farming 
practised. 

q) Water Protection Zones WPZs are currently considered a measure for consideration if the evidence 
shows that voluntary and supportive measures are proving unsuccessful 

r) Economic instruments (including tradable permits and a fertiliser tax) for the control of nutrients from 
agriculture are not currently favoured by government (included in ―measures ruled out‖ in the Defra 
WFD Preliminary Cost Effectiveness report in relation to nutrients). 

s) Catchment Sensitive Farming (CSF) in England will continue until March 2014. Discussions are 
underway about continuation of the work beyond this.  The control measures are likely to achieve 5-
20% reductions in P losses in the targeted catchments.  

t) It is assumed that decisions on affordability of existing advisory schemes (e.g. CSF) and incentives 
(e.g. agri-environment) have been made by Ministers as part of the Impact Assessment for the 
relevant mechanism (e.g. Rural Development Programme for England).   

u) At a farm level a package of the best available measures might reduce P losses by 20-40%. This 
assumes similar levels of effort and efficiency in relation to current measures and mechanisms (e.g. 
existing advisory schemes, incentives and regulation). 

v) Defra and WG are currently applying a targeted approach rather than a ―whole territory‖ approach to 
Nitrate Vulnerable Zones (which indirectly reduce agricultural P losses a little) in England and 
Wales. 

w) Business As Usual predictions for agriculture suggest P loss reductions of about 25% by 2015, 
mainly due to reducing livestock numbers caused by economic factors. 

x) Agriculture needs, on average, to reduce P loss by 48% to achieve the WFD standards for its share 
of the load in England (statement in the Defra WFD Preliminary Cost Effectiveness Analysis, from 
Defra CSF policy work). Not accepted by the NFU. 
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Appendix 3 
Possible control measures for the main sources of phosphorus in water 
 
This is a list of some the main control measures available for reducing P losses to water.  It is not an 
exhaustive list and does not attempt to set out all the detailed options.  It focuses mainly on control 
measures rather than mechanisms (policies/approaches) for their uptake.  The headings relate to the 
sources of phosphorus for potential control. 
 
Key [C] denotes a current measure in the UK 

[F] denotes a possible future measure, little or not yet used in the UK 
 
Water company sewage treatment works 

 Chemical (iron or alumimium) dosing – the current UK norm (using iron) [C] 

 Biological phosphorus removal – not much used in UK [C/F] 

 As 1st two bullets with effluent polishing to achieve very low P (eg 0.1 mg/l) [F] 

 Sweating the assets – getting the best we can from current treatment plants [F] 

 Membrane filtration, reverse osmosis and other novel technologies [F] 

 Reed beds with adsorption media for tertiary P polishing at rural STWs [F] 

 Sludge recycling to agricultural land, or sludge to landfill, or to incineration [C] 

 Phosphorus recovery from sludge or effluent eg to produce fertiliser pellets [F] 

 Trade effluent control [C] 

Agriculture 
Source control and P mobilisation measures 
 

 Nutrient management planning – matching inputs from manure and fertiliser to crop needs, and 

including routine testing of soils and equipment [C] 

 Avoiding incidental losses (due to poor placement or timing of manure/fertiliser applications) 

particularly in high risk areas [C] 

 Provision of adequate and appropriate manure and fertiliser storage [C] 

 Clean and dirty water separation in farm yards [C] 

 Reduction/control of stocking rates on livestock farms [C/F] 

 Cover crops and incorporation of crop residues into the soil [C] 

 Conversion to grass [C] 

 Tillage practices to reduce erosion and alleviate compaction [C] 

 Restricting stock access to watercourses and livestock feeding station locations [C] 
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 Reduction of dietary P intake by livestock [F] 

 Land use change in high risk areas [F] 

Pathway control measures 

 Buffer strips, wetlands, field drain management, track/gateway management, rural Sustainable 

Urban Drainage systems (SuDs) [C/F] 

Dosing of drinking water supplies with phosphorus (to meet lead standards) 

 Removal of lead pipes as an alternative to P dosing [C/F] 

 Use of pipe lining technology as an alternative to P dosing [F] 

 Optimisation of dosing to minimise residual P [C/F] 

Food and drink additives 

 Restrictions or voluntary reductions on P content of additives leading to less P in food and drink. [F] 

Septic tanks & package plants (nationally small but can be locally important) 

 Environment Agency campaigns in high risk areas [C] 

 Planning controls eg general binding rules on siting and operation/maintenance [C/F] 

 Planning measures in high risk areas eg require mitigation (Loch Leven example) [F] 

Detergents (measures coming in) 

 Restrictions on P content of domestic laundry detergent (coming in 1.1.2015 in the UK, with an EU 

Regulation now adopted which will bring this forward to 1.6.2013). [C/F] 

 Restrictions on P content of domestic dishwasher detergents (proposed for control from 2017 via the 

EU Regulation subject to EU impact assessment). [C/F] 

 Local initiatives targeted at householders (and retailers?) in high risk areas. [F] 

Misconnections (a small source nationally) 

 Range of control measures/mechanisms – eg awareness raising, plumbing control measures, 

transfer of powers between authorities, incentives, general binding rules [C/F] 

 

Urban drainage (a small source nationally) 

 Sustainable urban drainage systems (SuDs) in high risk areas [C] 

 General binding rules to require good practice [F] 

 Local action to tackle unsatisfactory combined sewer overflows [C] 

Industrial discharges to water (a small source nationally) 

 Local solutions involving treatment plants to meet the requirements of UK and EU legislation. [C] 

In-lake/river control measures for P and eutrophication 

 Sediment capping or sediment removal [F] 

 Biomanipulation [C/F] 

 Mixing/de-stratification [C] 

 Barley straw [C] 
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Appendix 4 

Joint Water Evidence Group (JWEG) projects that are ongoing to address the 
evidence gaps in relation to management of nutrients/ eutrophication  

 
The table below summarises Defra family projects that are ongoing to address the evidence gaps.  
 
Organ-
isation 

Ref. Summary 

EA 32 Characterisation and risk assessment for WFD groundwater bodies for nutrients pressures, 
including trends. 

EA 33 Freshwater & Protected Area Review of Nutrient Standards:  Review the basis of standards 
set in 11 EU Member States including: review of JNCC proposed conservation objectives; 
statistical analysis, literature review; developing new approach to standards setting. 

EA 33.1 Review of Transitional and Coastal Waterbody Nutrient Standards:  Includes reference to 
the Marine Strategy Framework Directive (MSFD) and consideration of use of N:P ratio as 
part of the standard. 

EA 36 Develop diffuse pollution monitoring strategy to quantify diffuse agricultural pollution load, 
identify sources and demonstrate improvements. 

EA 37 Eutrophication Monitoring Strategy: Revise approach on eutrophication to harmonise 
between WFD, UWWTD, Nitrates directives for freshwater and marine. 

EA 38 Eutrophication impacts: Review evidence of eutrophication impacts, as part of a Weight of 
Evidence approach – how to use biology and nutrient data to assess eutrophication. Define 
the elements to monitor in which water categories/types and how to judge level of certainty 
of eutrophication. 

EA 39 Source Apportionment and Options Appraisal:  Develop source apportionment tools for 
nutrients at a range of spatial scales for transitional and coastal waters and freshwaters.  In 
collaboration with UKWIR. 

EA 40 Phosphorus Cycling and In-Stream Processes: Improve understanding of link between 
sediment and nutrients from land activities and develop rules for release of P from 
sediments for different river types.  

EA 41 Measures for point source eutrophication, including: discussions with water companies on 
seasonal consenting, best and enhanced treatment practices; discussions with industry on 
potential to reduce phosphorus as a food additive; support to Defra on possible limitation of 
phosphates in dishwasher detergents. 

EA 42 Measures for agricultural diffuse pressures: Ground-truth FARMSCOPER tool using 
operational agriculture teams, regional agricultural contacts and third parties working on 
diffuse pollution e.g. River Ray, Petteril. 

EA 43 Mechanisms for addressing diffuse nutrients: Advice to Defra on policy mechanisms are 
available for implementing agricultural & non-agricultural diffuse nutrient pollution reduction 
measures. 

EA 44 Measures for phosphorus in lakes: Support Phoslock project (Defra funded) - engage in 
trials of innovative approach to tackle phosphorus in lakes.  

EA 45 Cost & Effectiveness of diffuse pressure measures: Evaluate ecological benefits of reducing 
P pollution to WFD standards in river water bodies where this has been achieved; develop 
tools and techniques for predicting the cost-effectiveness and benefits of measures to 
inform options appraisal.   
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Organ-
isation 

Ref. Summary 

EA 46 Predict catchment outcomes from pilots:  Develop the evidence and ability to scale-up 
understanding from small-scale studies of agricultural P losses to inform catchment-scale 
assessments. 

EA 47 Ecological diagnostic tools for diffuse nutrient pollution: Develop understanding of where 
agricultural diffuse pollution has most impact to target mitigation and reduce burden on farm 
businesses. 

EA 99 Options Identification for Catchment Sensitive Farming: Understand the outcomes / best 
practice from previous catchment initiatives eg SCAMP, RELU, DTC to provide evidence 
base to target intervention; deliver catchment models. 

EA 101 Safeguard Zones / Drinking Water Protected Areas: Develop methodo for action plans in all 
safeguard zones; roll out safeguard zone approach to deliver action plans required in 
RBMPs. 

EA 113 Land-based outcomes: Calculation of high level indicators of agricultural nutrient budgets. 

EA 114 Land-based ecosystem services: Advice on the next CAP including values for ecosystem 
services; delivery of guidance and training. 

EA SC090033 Source Apportionment of Nutrients: Reviewing methods and available data to provide 
evidence-based analysis of the effectiveness of mitigation policies.  

EA SC110013 Molecular Profiling of Diatom Diversity: develop the fundamental components of a DNA 
reference database for diatoms. 

EA SC110018 UKTAG Nutrients Review.   

EA SC110020 Hydrogeology - 3D Assessment of Aquifers: Display groundwater body geological 
information and knowledge in cross section for England and Wales to provide acessible 
evidence of the nature of risks for experts and non-experts. 

EA SC110021 NFU-EA Partnership to Tackle Diffuse Phosphorus Pollution: Locally-focussed catchment 
management to forging a new consensus on agriculture's role in pollution and optimum 
mitigation options. 

EA SC110029 Investigation of Dispersed Networks of Low-cost Monitors to Reduce Air Pollution 
Monitoring Uncertainty and Cost 

  SC110030 Development of a Molecular-based Diatom Tool to Determine Water Quality 

EA SC120025 Nutrients Standards and Weight of Evidence for Eutrophication 

EA SC120033 Assessing Invertebrate Status in Lakes: Run a small sampling study on oligotrophic upland 
lakes to evaluate and improve the standard technique; provide analysis, guidance and 
training to embed any improvements identified. 

EA SC120037 The Role of Contaminated Sediment in Compromising Water Body Recovery: Understand 
the release of nutrients and hazardous substances from sediment; develop  tools to identify 
high risk sediments and prioritise management options. 

EA SC120042 The Effectiveness of Catchment-scale Ecosystem Management in Delivering Water Quality 
Improvements: Monitoring of P, N, suspended sediment and ecology  in the R Aller, 
Exmoor. Part of a Defra-funded multi-objective flood management demonstration project. 

EA SC120043 FARMSCOPER Trial and Farmer Self-monitoring Kits: Evaluate different water quality 
testing kits to identify the most accurate, practical and cost-effective for farmers/external 
partners to use. With Cranfield University. 

EA SC120044 Cost-effective Measures for Nutrients in Drinking Water Protected Areas (DrWPAs): Desk-
based study on the cost-effectiveness of options to tackle diffuse inputs of nitrate to drinking 
water protected areas. 

EA SC120045 E-tool of Local Land Quality Data: Develop e-tool to access consistent environmental 
information at the field scale; proof of concept of the tool in supporting Source Protection 
Zone negotations in Poole harbour. 
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Organ-
isation 

Ref. Summary 

Defra 
WAAQ 

  Implications of Climate Change for Water Availability and Water Quality metrics –Phase 1 
Scoping study. 

Defra 
WAAQ 

  Pollutant Losses Following Organic Manure Applications to the Month Following the End of 
the Closed Period (WT0932) 

Defra 
WAAQ 

  Multiple nutrient management; to conduct a holistic approach for Farming practices so as to 
consider messures which will deliver multiple benefits. 

Defra 
WAAQ 

  Developing a field tool kit to assist farmers and land managers at the field and farm scale in 
ecological targeting of agricultural diffuse pollution mitigation measures. 

Defra 
WAAQ 

  Testing the effectiveness of novel diffuse pollution mitigation measures in the demonstration 
test catchments: use of reactive materials in subsurface permeable reactive barriers in 
wetlands and ditches.  

Defra 
WAAQ 

  Evaluation of soil amendments to mitigate diffuse pollution in the Wensum and Eden 
demonstration test catchments.  

Defra 
WAAQ 

  Impact of improving Water Quality Standards on greenhouse gas emissions:Enhance 
understanding on the impact of the increasing water quality standards on emission of GHGs 
and potential technology options to help the water industry  to achieve emission targets. 

FC   Impact of native woodland expansion: Assess water benefits and risks from native 
woodland creation to provide evidence base for woodland water services and case for 
greater financial support for planting.   

FC   Long-term impact of upland afforestation: To improve understanding of the contrasting 
effects of different phases of the forest cycle on water quantity and quality, to underpin 
Forests & Water Guidelines.  

FC   Climate change and pollution impacts: Data input for soil and forest model development and 
testing. Scientific underpinning of sustainable forest management and pollution mitigation 
policies. 

 
 
Other projects are in also place that provide cross pressure benefits, these are summarised in Appendix 5  
 

Appendix 5: Joint Water Evidence Group (JWEG) projects that are ongoing to 
address the evidence gaps – cross pressure projects  

Organ-
isation 

Ref. Summary 

EA 22 Better Water Quality Regulation: Develop a unified approach to setting numeric limits in 
permits and compliance assessment; review of permitting approaches in other countries. 

EA 91 Characterisation and Risk Assessment Updates: Develop process for prioritising and 
reviewing risk assessments; link and align transitional and coastal water outputs with 
MSFD. 

EA 92 Pressure Trends and Projections: Analyse key sectors and pressures; assess trends;  
develop predictive methods to estimate the ecological response to climate change driven 
pressures. 

EA 94 Groundwater Risk Assessments - Impacts of Temperature Change: Assess the impacts 
from ground source heating and cooling installations expected over the next decade.   
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Organ-
isation 

Ref. Summary 

EA 97 Options Identification Process for Measures Appraisal: Develop evidence of technically 
feasible measures;  (include catchment approaches; multi-pressure solutions); 
understanding the consequences of decisions (wide scale, upstream/downstream, winners 
and losers, other policy areas, etc); incorporate payment for ecosystem services; benefits, 
disbenefits & opportunities for community led planning and management. 

EA 102 Cost Effectiveness Assessment:  Develop weight of evidence framework for assessing cost 
& effectiveness of measures; Assess how to integrate public service value/ecosystem 
services into assessment of measures; collate info/data on effectiveness and costs; develop 
cost effectiveness toolkit process for different scales; improve evidence base for 
groundwater costs & benefits.  

EA 111 Land-based outcomes: Contribute to Defra's Soil Research and Development Forum 
including evidence briefings on key subjects eg. brownfield, contaminated land. 

EA 112 Soil and waste contaminant standards and risk assessment: Determine options for a risk 
assessment framework and standards for soil contaminants, focusing on wastes to land; 
provide intelligence on new wastes to be spread on land. 

EA SC080004 Translating UKCIP08 Climate Change Projections into Policy and Practice: Developing 
guidance on how EA staff should use the probabilistic information for decision making on 
policy and investment; undertaking three case studies for key functions to demonstrate the 
use of the data in real situations.  

EA SC120049 Adapting Water Resources Management to Climate Change 

EA SC120050 Understanding Catchment Change and the Measures That Can Improve the Water 
Environment 

EA SC120055 LWEC Climate Change Report Card 

Defra 
WAAQ 

  Delivery mechanism for Ecosystem Services  

Defra 
WAAQ 

  Applying the concept of Ecosystem Services to the WAAQ Programme - scoping report. 

Defra 
WAAQ 

  Evidence and measures project - Phase 1 (WT0946) 

Defra 
WAAQ 

  Evidence and measures project - Phase 2 (WT0946 II) 

Defra 
WAAQ 

  WRc - Quantifying the benefits of catchment management initiatives (WT0948) 

Defra 
WAAQ 

  Applying Evidence and Measures Outcomes to Other Catchments: to explore work what 
can be done at the local (Area) level with a range of partners to better identify reasons for 
failure of WFD objectives at the water-body scale and to identify which local ‗measures‘ are 
worth pursuing. 

Defra 
WAAQ 

  Evaluation of the catchment-based approach – pilot stage: to evaluate the pilot stage of the 
new catchment-based approach for delivering WFD. Up to 25 catchment partnerships will 
be involved. 

Defra 
WAAQ 

  Systematic review: Effectiveness of Agricultural Diffuse Pollution Measures: To analyse 
existing evidence and robutness regarding the effeciveness of selected measures to tackle 
agricultural diffusse pollution. 
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