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ABSTRACT
As part of REFRESH efforts to 'ground-truth' its economic analysis a stakeholder workshop
was held in Whitchurch, Oxfordshire, in September 2012, to gather local stakeholder views
on how (dis)proportional and (un)evenly distributed the costs of measures to improve water
quality are in relation to the benefits they provide in the Thame sub-catchment of the River
Thames. Wider benefits of these measures beyond the water environment were also
identified, through a participatory approach implemented via break-out groups and plenary
discussions. This workshop builds up on the previous stakeholder engagement process
undertaken in this area as part of REFRESH on the collaborative scoping of solutions for
water quality.
This deliverable comprises a leaflet summarising the consultation

Courtesy of Vera Roberts

IMPROVING WATER QUALITY
IN THE RIVER THAME
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sharing scientific and local knowledge

www.refresh.ucl.ac.uk
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Early morning view of the River Thame at Cuddington, Buckinghamshire

The research approach: sharing
scientific and local knowledge
REFRESH is a research project that has sought to identify measures to improve water quality
in the Thame Basin through the integration of knowledge from natural and social sciences,
as well as the experience and views of local stakeholders to ensure that solutions are
appropriate locally.
This approach recognizes that water management is a complex issue that needs to be
addressed from different perspectives, gathering information from a variety of sources and
validating scientific outputs ‘on the ground’.
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Scientists and stakeholders were involved in the project through a series of workshops and
follow-up conversations. Local stakeholders included:
• representatives of the Environment Agency, responsible for protecting and
improving the environment of England and Wales
• representatives of Thames Water, a private utility company responsible for public
water supply and waste water treatment in the Thames region
• representatives of Natural England, a public body with aims to protect and improve
the natural environment
• freshwater ecology scientists, from the Centre for Ecology and Hydrology and
The Freshwater Habitat Trust
• local farmers (arable and livestock).
This leaflet summarizes the main research findings of the project for the River Thame. A full
report is available to download from www.refresh.ucl.ac.uk/webfm_send/2146

Overview of the River Thame
The River Thame is a tributary of the Thames flowing through Oxfordshire and Buckinghamshire
in south east England. Significant features within the Thame catchment are listed below:

Map of the River Thame Catchment Area

• 45% of the land area is grassland and 39% arable
• there are two Special Areas of Conservation and Sites of Special Scientific Interest
and one Area of Outstanding Natural Beauty
• there has been significant growth in urban centres
• water quality is generally good but there are high phosphorus concentrations
• diffuse and point source pollution are major water quality issues.
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Quiet winter moment on the River Thame at Thame, Oxfordshire

What is the best way to improve
water quality in the River Thame
The water quality in the River Thame is generally good, but scientists and local stakeholders
agree that there are problems related to diffuse pollution (agricultural and urban) and point
source pollution (urban wastewater and septic tanks).
Looking specifically at phosphorous, current research suggests that the cheapest way to
improve water quality in this particular river is to reduce diffuse pollution from agriculture by
applying the following additional measures:
• establish riparian buffer strips
• reduce phosphorous fertilizer applied across all crop land by 20%
• adopt minimum tillage systems
• construct wetlands/sediment retention ponds
• establish cover crops during winter.
There are other measures which may also reduce phosphorus pollution, but they are less
cost-effective (see table opposite).
In addition to water pollution, there are other pressures affecting the aquatic environment,
such as physical modification of stream channels. These should also be considered in water
management.
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Small tributary stream of the River Thame

Measures

Effectiveness Cost
(Kg P
(£ per
reduction
hectare)
per hectare)

Costeffectiveness
Ratio

1

Establish riparian buffer strips (10m in
width or 5% of all arable land)

1.62

15.00

9.26

2

Reduce 20% P ferilizer reduction applied
across all crop land

0.76

20.00

26.32

3

Adopt minimum tillage systems (50%
combinable crops)

1.10

50.00

45.45

4

Constructed wetlands/sediment ponds
(10% all arable)

1.52

73.58

48.41

5

Establish cover crops during winter

1.18

67.50

57.20

6

Constructed wetlands/sediment ponds
(10% all grassland-dairy)

0.88

76.50

86.93

7

Increase the capacity of farm manure
(slurry) stores-dairy

0.49

68.00

138.78

8

Phosphorus removal at waste water
treatment plants to meet a discharge
concentration of P of 1mg per litre

2,490.00

609,552.00

244.80

9

20% change to extensive grasslands with low stocking rate

0.93

290.00

311.83

3,169.00

1,026,621.00

323.96

10

Phosphorus removal at WWTPs to
meet a discharge concentration of P of
0.3mg/per litre

11

20% change to extensive grassland with no livestock

1.16

420.00

362.07

12

Reduce stocking density - dairy (25%)

1.00

400.00

400.00

13

Reduce stocking density - sheep (25%)

0.20

95.00

475.00

14

Fence off streams from livestock - dairy

0.28

97.50

487.50

15

Fence off streams from livestock - beef

0.20

97.50

487.50

16

Reduce overall stocking rate by 25% - beef

0.20

100.00

500.00

17

Fence off streams from livestock - sheep

0.18

97.50

541.67

Ranking of measures to improve water quality in the River Thame according to their cost-effectiveness
See full report for detailed calculation method and discussion on septic tanks (not included in the table).

Which are the main costs and
and benefits of improving
water quality?
The application of mitigation actions implies costs in terms of investment and operational
costs as well as reduced benefits (for example, decrease in crop yields in land set aside for
buffer strips of constructed wetlands).
However, if water quality improves in the River Thame, society will also receive more
benefits, including:
• improved recreation conditions for walkers and nature enthusiasts
• better mental and physical health of the general public
• benefits to local business and the community
• enhanced intrinsic value of biodiversity and wildlife
• increases in the overall quality of fishing, bringing further benefits to the local
community (increased fees)
• reduced treatment costs of water for human consumption and lower costs from
reduced fertilizer applications.
Moreover, measures to improve water quality can have additional benefits beyond the water
environment. For example, buffer strips can improve water quality but can also capture
carbon, enhance landscape beauty and provide ecological corridors. Although these ‘wider
benefits’ are also important, they might not be known to the general public and, thus, more
education and awareness raising are needed.

Workshop participants, Whitchurch 20 April, 2012
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Winter flooding on the River Thame at Cuddington, Buckinghamshire
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Reflections on murky waters in the Thame catchment

Is it worthwhile improving
water quality?
Research shows that in economic terms, the total benefits of the improved water quality
in the Thame basin are higher than the costs of the measures needed for improvement
over time (see table). However, qualitative assessment of the socio-economic effects of
such measures shows that benefits and costs are not equally distributed across society: a
significant burden is placed on farmers (and, to some extent potentially, on Thames Water),
while the public generally is the main beneficiary of improved water quality. To address
these distributional issues, we should not focus on cost-effectiveness only, but also we
should also work on improving compensation mechanisms for fairness as well as increasing
environmental regulation flexibility and awareness raising.
WATER QUALITY IMPROVEMENT

2015

2021

2027

TOTAL COSTS (million GBP)

19.13

29.17

36.37

TOTAL BENEFITS (million GBP)

33.18

50.23

64.12

TOTAL BENEFITS MINUS TOTAL COSTS
(updated to present values)*

14.05

21.06

27.73

Profitability indicators of water quality improvement in the River Thame at different time frames
* For detailed calculation method see full report.

Future research challenges
Results presented here are based on the most up to date research, but there are
methodological challenges that require further investigation. These include:
• Addressing multiple pressures. Local stakeholder consultation indicated that there
are multiple pressures acting on the River Thame, but this research has only focused
on phosphorous. Further research is required to understand the effects of multiple
pressures acting together.
• Estimation of benefits at the local level. Benefits estimations have been based on the
benefit transfer method which brings some errors. Primary local estimations would
help improve estimates.
• Climate and land use change effects. The results presented have been done for current
climate conditions and land uses, but the robustness of the measures in the face of
changing future conditions would need to be tested (see other REFRESH case studies).
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The River Thame in springtime
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