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Executive Summary 
 
The River Darent is a small river in north-west Kent, flowing into the Thames estuary north of Dartford.  Up to 
the late 1800s the Darent was considered one of the finest trout chalk rivers in the country.  The underlying 
chalk that gave rise to the Darent’s reliable flow and famed trout stream status, was also wanted as a water 
supply to meet an increasing human demand in the 20th century.  From the very modest abstractions of a 
hundred year ago, levels rose slowly until dramatically increased in the 1950s.  The effect on the river has been 
severe whenever there are natural periods of drought when parts of the river dried up between 1976-1991.  
 
As a result of the Darent drying, it was included in the first UK investigations into low flows in 1987.  
Following confirmation that abstraction caused the problem, in 1992 the Darent Action Plan was set up.  After 
extensive investigations, Phase I of the Plan was implemented in 1996, resulting in reduced abstraction from the 
head of the catchment, and provision of augmentation flows to the lower river in times of low flow.  Between 
2005-2007 there will be further reductions from abstraction points further down the catchment.  
 
As the Environment Agency is keen to promote an holistic-approach to managing the river for the benefit of 
ecology, and the local people, a catchment-wide management strategy for the river has been proposed.  The 
primary objective is to develop a river management strategy to enable characteristic chalk river habitats to be 
maintained, enhanced, restored or created through promotion of projects and sensitive river management.  This 
report is the second of two prepared to assist the promotion of a restoration strategy for the river.  The first 
outlines the status of the environmental assets, and the factors that have positive and negative influences on 
them.   It reports that not only is the Darent impacted by low flows, but it is greatly affected by channel 
modifications and management practices, urban developments and other land-use impacts.  This second report 
proposes sustainable management strategies, and a programme of actions to restore the River Darent, based on 
the conclusions presented in the first report.   
 
The information contained within Volume 1 was essential for setting a restoration strategy for the Darent, 
determining the actions that need to be taken, and setting priorities.  Based on the main impacts identified in the 
report, strategies for remediating the problems have been identified, and actions recommended.  The need for 
a fully integrated (i.e. looking at all interests collectively) and catchment-wide (looking beyond site- or reach-
specific problems) approach to dealing with the Darent’s problems is stressed.   
 
The impetus behind developing this strategy has been the Environment Agency, initially through their water 
resource section.  However it is clear that the environmental quality and general status of the Darent is not 
totally within the hands of the EA, nor just about restoring water to the river; it is greatly affected by what other 
functions of the Agency do, as well as what other organisations, and individuals, do.  The strategy produced 
here is therefore a starting point for refinement and consolidation, and must develop as a partnership.  Through 
this, roles and opportunities will become clearer to benefit everyone living in the catchment.  It is also expected 
that the River Darent Restoration Strategy will broaden its base through inputs from local people, local 
voluntary and interest groups and local authorities representing communities of the Darent valley. 
 
Through implementation of the strategy, major contributions will be made to meeting the requirements of the 
Water Framework Directive and achieving targets set by the chalk rivers Habitat Action Plan.  An important 
aspect of the strategy is that certain elements of it do not require additional funding; just approaching 
management actions and decision-making in a more sustainable and integrated way so that environmental 
benefits are delivered free.  Others do require capital expenditure and more strategic approaches than have 
typically been adopted in the past.  Even where significant funding is required to deliver benefits, the amount is 
relatively small compared to the value of the water resource that has been foregone through the Darent Action 
Plan.  To fully realize the benefit of this investment requires the adoption of the River Darent Restoration Strategy. 
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 1. Introduction           
 
The River Darent is a small river in north-west Kent, flowing into the Thames estuary north of Dartford.  For 
many centuries the Darent Valley has been occupied by man, with features still present that reflect its historic 
past - prehistoric earthworks, Roman villas at Lullingstone, Farningham and Sutton-at-Hone and medieval 
castles at Lullingstone and Eynsford.  In the late 1800s the Darent was considered one of the finest trout rivers 
in the country, a position it had held for centuries.   
 
Today, there is a distinct split between the heavily developed urban areas of Greater London to the north and 
west of the catchment, and the protected rural green belt area to the south. Urban development covers around 
23% of the area. Outside urban areas, agricultural land for arable and grazing is the main land-use while 
woodland occupies about 11% of the catchment area (almost all of which is deciduous). The rural Darent valley 
still provides important recreational opportunities (e.g. Darent Valley Way) and the flooded gravel pits are 
valued as nature reserves, fisheries or sites for water sports.  
 
The underlying chalk that gave rise to the Darent’s reliable flow, and good water quality for centuries, was also 
wanted as a water supply to meet an increasing human demand.  From very modest abstractions of a century 
ago, quantities abstracted increased slowly until a dramatic rise occurred at the end of the 1950s (at Lullingstone 
and Horton Kirby).  Volume 1 of this report has shown that the effect on the river has been severe whenever 
there are natural periods of extended low rainfall (droughts).  Many kilometres of the Darent became dry for a 
long period in 1976 downstream of Lullingstone.  No reference to such an event in previous severe droughts 
(e.g. 1933-4) has been found, implicating therefore the increased level of abstraction as the key factor causing 
flow failure.   
 
The Darent River Preservation Society (DRiPS) was formed in 1985 by people living along the length of the 
River Darent who wanted to restore and protect the chalk stream from further environmental damage. The 
society was, and still is, committed to preserving the river, its unique flora, fauna and the wildlife that it 
supports.  In response to their, and many others, concerns about failed flows, and the impacts on landscape, 
recreation, fisheries and ecology/biodiversity of the river, numerous investigations were carried out that 
culminated in the Darent Action Plan (DAP).  As a result of concerted efforts by the Environment Agency 
(EA), its predecessor body the National Rivers Authority (NRA) and Thames Water (TW), Phase I of the DAP 
has been implemented, resulting in licensed abstractions within the catchment being reduced by almost 20Ml/d, 
and flows augmented in the middle and lower reaches by 15Ml/d in periods of low flow.  Under Phase II, a 
reduction in licensed abstraction of a further 23.6Ml/d is planned. 
 
The aim of the EA is to have ‘An Environmental Strategy for the Darent’ so that limitations in its biodiversity, 
fisheries, amenity, landscape, recreation and socio-economic potential can be addressed in a cost-effective, and 
even-handed, manner.  Whilst water resource management may have been at the fore-front of peoples 
concerns, effective management of a high quality river environment also requires consideration of physical 
character, water quality and other factors that combine to determine overall environmental quality.  Without 
looking at the factors that contribute to the whole, the huge investment in improving river flows will not 
achieve its maximum potential whilst other problem factors are neglected.   
 
To implement this rationale, therefore, requires a clear understanding of what the environmental state of the 
River Darent is, and what influences it most.  Volume 1 of this report provides information on what the 
perceived state of the Darent’s environment is, based on selected species and communities of plants and 
animals.   When, as in most cases, the status is not perceived to be as healthy as it could be, clear indications are 
given concerning the key, limiting, factors. These can be considered as the potential blocks affecting whether 
the river can meet ecological targets set by environmental legislation, as well as other targets such as the local 
vision for the river in the future, or how aspirations within the proposed Fisheries Action Plan (FAP) can be 
realized. 
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The review of environmental status, Volume 1, shows that most of the key interests in the Darent are perceived 
to be in an unhealthy state, with many able to recover considerably if appropriate management is taken.  Where 
the status is assessed to be reasonably healthy, or recovering, there is little confidence this can be sustained 
without more, or consolidating existing, effort. 
 
Abstraction, exacerbating the natural effects of droughts, was identified as the number one cause of major 
problems.  These problems may be direct, as in drying reaches of the river, or indirect by causing increased 
siltation of gravel beds due to an inability to keep them clean as velocities are reduced.  But there were many 
other factors identified that can, and do, have serious impacts.  The River Darent Restoration Strategy (RDRS) 
aims to put in place measures that will have positive effects, not negative ones.  Already, Phase I of the DAP 
has shown very significant effects on improving flow in low-flow periods, and positive ecological responses.  
Habitat enhancements, such as programmes of river rehabilitation, can also have the same effects. 
 
The Mott MacDonald report of 1992 made recommendations for several ‘actions’ to improve habitat and 
landscape.  Unfortunately, only very limited stretches of the river have been affected.  As part of fisheries 
enhancements, much work has been carried out over almost 15 years, but much in the early days was to hold 
water in the river in response to failed, or diminishing, flows.  The EA biodiversity team has also been liaising 
with the flood defence section to set up a demonstration reach at Hawley to experiment with preferred methods 
of river maintenance. Where these measures have been implemented, they have been inspected to see what was 
done, and how effective they have been in achieving objectives.   
 
Expectations have also changed over the past 10 years due to legislation, with the emphasis now on restoring 
chalk stream habitat and sustaining the environment for BAP-priority species such as otter, crayfish, crowfoot 
macrophyte communities and improved river habitat for river fisheries that are sustainable without the need to 
stock with fish from outside the catchment. 
 
Under the Water Framework Directive (WFD) ‘waterbodies’ such as the Darent are to be in ‘good ecological 
status’ (or measures to achieve this in place) by 2015, or, where heavily modified, reach ‘maximum ecological 
potential’.  The WFD requires the ecological status of water bodies to be determined, pressures identified, and 
maintenance of, or restoration to, good status.   After the public consultation phase the Darent waterbody is 
likely to be confirmed as ‘heavily modified’, and as such, measures need to be put in place to enable it to reach 
‘maximum ecological potential’.  The RDRS outlined here is expected to be key in implementing the 
requirements of the WFD. 
 
The River Darent forms an important part of the Darent Valley landscape and is a very popular area for 
recreation. Being on the doorstep of southeast London means that the Darent is the local ‘get away from it all’ 
spot.  Recreation on the Darent covers all aspects of water-related leisure activities ranging from walking, 
picnicking, watching wildlife and visiting the waterside to more organised sports such as sailing and fishing.  
The Northwest Kent Countryside Project was established in 1984 and aims to protect and enhance the countryside of 
northwest Kent. It is funded jointly by the Environment Agency, Kent County Council and the four local 
authorities of Bexley, Dartford, Gravesham and Sevenoaks. Sign posted walks follow the route of the main 
river. The Darent Valley Path, which has been developed by the Northwest Kent Countryside Project, runs from 
Sevenoaks to Dartford, skirting along the river for most of the route.  This project, and its supporting local 
authorities, will be key partners in taking forward, and successfully implementing, the RDRS. 
 
The EA has an internal Kent Area Habitat Action Plan (based on Southern Region Strategy) for chalk rivers 
and associated species.  It includes a number of actions that are on-going that are of great importance in 
fulfilling the aspirations of the RDRS.   The new national chalk river HAP targets for 2005-2010, 2020 and 2030 
are now also out for consultation.  The links to both of these, and how the RDRS is envisaged will contribute to 
meeting HAP targets, is discussed later.  
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2.  Approach             
 
The first requirement was to assess the status of the ecology of the Darent through a combination of literature 
reviews, survey and anecdotal information relating to the Darent, and seeking ‘expert opinion’ from people who 
know the river best.  In parallel to the ecological appraisal of the Darent, factors most likely to affect the 
interests were reviewed.  This included assessing: 
 

a. Past, and existing, abstraction and water resource use and its effect on the river environment. 
b. The historic physical changes to the river, and the present flood defence (or other) management 

actions, and the effects they have on the river environment.  
c. Water quality, and sources of pollution and enrichment. 

 
This is reported in Volume 1 of this report, and identified the relative contribution that these aspects play in 
shaping the chalk river habitats of the Darent and its plant and animal communities.  To ensure the relative 
importance of each of these were determined, any other factors thought to be having a significant effect on the 
river’s ecology are also considered.  
 
This volume (2) looks first at catchment, reach and site-specific initiatives that have been carried out that affect 
the hydrology, physical character, or ecology of the river.  The main focus has been on the Phase I water 
resource initiatives of the 1992 DAP and companion initiative of habitat and landscape enhancements carried 
out.  All are assessed in terms of their impact on improving/sustaining the river’s ecological, landscape, 
recreational and socio-economic interests.  Reviewing their success is imperative if a sustainable strategy for the 
future is going to be put in place that has a firm, objective, and practical basis on which their can be confidence 
to proceed.  
 
This is an outline strategy, concentrating on river ecology.  This will form the backbone onto which more 
initiatives can be added, including amenity and community projects developed in partnership with local 
authorities.   
 
A series of high level strategies are proposed, but strategies without defined under-pinning actions are likely to 
achieve very little.  The Strategy therefore identifies the goals; ‘actions’ are the means of delivering the goals.  
Thus a series of actions are proposed, implementation of which will result in the strategy not only being 
implemented but revised through the benefit of lessons learnt. It is perceived that little was implemented from 
the Mott MacDonald series of actions partly because there was no over-arching strategy, nor a clear funding 
stream or mechanism in place to make them happen. 
 
All proposed actions should follow a standard protocol that incorporates the 'SMART' principle (Sustainable, 
Measurable, Achievable, Realistic and Time-bound).  In this respect, 'Measurable' and 'Time-bound' are 
covered specifically in the bullet points below.  (This is in common with the BAP target setting – see Appendix 
5.) 
 
For all actions proposed to assist in implementing the strategy, single page summaries should be prepared in a 
standard format as outlined in examples given in Appendix 6.   
 
Actions might be considered 'Sustainable' if, for instance, small-scale actions encourage natural expansion 
from existing populations, the existing populations are protected or enhanced, or habitats develop and are 
sustained by natural processes of the river.  
 
Measures might be considered to be 'Achievable' and 'Realistic' if they have a proven track record and are 
proposed on a scale that is not unrealistic to attempt, and achieve.  If other interest features are impacted, or 
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vast sums of money are required, or resources are needed to be brought from a long way away, it is unlikely to 
be ‘achievable’ or ‘realistic’. 
 
Measurable outcomes are linked to objectives, and ideally to 'success criteria' that that can be monitored, and 
have a time-scale on the responses. 
 
Each individual ‘Action’ brief statements on the following are recommended to help promote their 
implementation: 

 Why (justification for proposed action);  

 What (description of essential features);  

 Where (catchment-wide, reach and precise locations [if appropriate and ‘why here’ as opposed to 
anywhere else]);  

 Links (how fits with overall RDRS and any other individual Actions);  

 Organisational support (as the EA is likely to be the overall project lead, what help from partners might 
be anticipated, and which ones in particular); 

 How (description of works/actions [example illustrations of works proposed have been prepared for 
river rehabilitation works in Appendix 1]);  

 Sustainability (what the action will do in terms of river habitat or feature-interest sustainability); 

 Measured success (what criteria should be use to determine if completed as required, and ideally in 
terms of improvements to the environment through monitoring); 

 Achievability (what major obstacles, if any, preclude completion); 

 Realism (assessment of uncertainties, including the funding); 

 Time-frame (time-scale of implementing works, and also the time-scale of the expected 
geomorphological or ecological response);  

 COST of action (this may be broad-brush to start with, but is refined when precise actions become 
more clearly defined). 

3.  The Darent Action Plan – Measures Taken, and Assessment of Effects 
 
3.1 Background 
 
In volume 1 of this report categorical evidence has been presented showing that abstraction was unequivocally 
responsible for: 

 causing the river to dry in 1976 for the first time, and in several drought periods since then, and 

 the river losing water through its bed in summer, not contributing flow to it.  
 
The plethora of work reviewed in NRA (1994) led to an Environmentally Acceptable Flow Regime (EAFR) 
target (based on flows at Hawley).  The EAFR flow is shown in green in Figure 3.1a below, set alongside: 1) 
typical pre-Darent Action Plan naturalised flow for a 1:20 year drought in summer (green); 2) actual flow in 1:20 
year drought (red); 3) similated flow if all licenced abstraction took place (black).  The EAFR was determined 
through the combined work of many, but primarily that of Atkins (1990), reviewed in NRA (1994), as 23 Ml/d.  
The Figure clearly shows that the target flow for downstream of Lullingstone is about half way between what 
the flow would be without abstraction (>50Ml/d) and what has occurred under historic abstraction (<5Ml/d).   
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EA – Furey (2004) confirms that the EAFR of 23 Ml/d was in the middle band of target flows suggested by: (i) 
Dossor (1978) - 17.3 Ml/d (not linked to ecology); (ii) Halcrow (1988) - 30 Ml/d (throughout length); (iii) W S 
Atkins (1990) - 23 Ml/d (EAFR 95 RIVPACS method); and (iv) IH/IFE (1993) - 27 Ml/d (absolute minimum 
PHABSIM).  Many options were considered and costed but recommendations deferred on the approach to take 
until the catchment model was developed (GDC, 1991). Importantly, Atkins (1990) made the link with an 
effective EAFR needing to be considered alongside channel width.  This has great importance in relation to 
strategies proposed for flood defence maintenance and rehabilitation. 

The catchment model (TWUL/NRA, 1992) showed that reduced abstractions from the Lower Greensand in 
the upper catchment produced an immediate and equivalent increase in river flow which could not be matched 
by similar reductions in abstractions from the chalk in the lower catchment. The model also demonstrated that 
the immediate benefits of reducing abstraction from the Chalk decreased, moving towards the lower reaches of 
the catchment. 
 
None of the abstraction reduction strategies provided the full target flow requirements throughout the period of 
historical simulation. An augmentation scheme capable of supplying at least 24 Ml/d was therefore included, 
but subsequently limited to 15 Ml/d. The adopted Action Plan was the least-cost solution for returning the 
River Darent to an environmentally and ecologically acceptable low flow regime. It was also shown to be 
economically viable on the basis of a contingent valuation survey and a cost benefit analysis (NRA; 1994).  
 
The implementation of the DAP has been developed through a Memorandum of Agreement between the EA 
and Thames Water.    

 
 

Figure 3.1a  Target flow (EAFR) set by the DAP (green line) – the blue line shows naturalised modeled 
flows in the absence of abstraction for a simulated 1:20 year drought, and the red line is recorded flows 

for a similar event 
 
3.2 Flow Enhancement Actions 

 
Based on the earlier environmental assessments (e.g. Halcrow; 1987, Atkins; 1991), and anticipation of the 
confirmed significance of abstraction impacts on the river’s ecology (provided by Volume 1 of this report), the 
DAP was developed, and Phase I implemented in 1996.  Phase I comprises the following: 
 

 Reduced groundwater abstraction for public water supply in the Greensand and upper Chalk catchments 
(upstream of Otford) with substitute water provided by Thames valley surface water imported via the 
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London Ring Main and some increased abstraction from the lower Chalk catchment.  

 River Flow Augmentation from three artificial springs at Lullingstone, Eynsford and Farningham, each 
licensed at 4.8Ml/d and 1,752Ml/yr (total of 14.4Ml/d and 5,256Ml/yr) – these operate when discharge is 
low (e.g. 0.46 cumecs at Lullingstone in January or 0.30 cumecs in August). 

 Reductions balanced by increased abstractions from sources at North Orpington, Bexley, Crayford and 
Wansunt (note these are in the lower Darent, but they do not impact flows in the river upstream). 
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9/40/01/0123/GR Sundridge TWUL H2 Lower 
Greensand 

4,964 18.2 4468 10.2 496 8 

9/40/01/0131/GR Brasted TWUL H2 Lower 
Greensand 

1663.8 6.819 1663.8 6.819 0 0 

9/40/01/0122/GR Lullingstone TWUL H5 Chalk 3,320 9.09 1677.5 2.95 1,642.5 6.14 
9/40/01/0125/GR Eynsford TWUL H5 Chalk 6,140 18.184 1906 0 4,234 18.184 

Total  Phase I 
Reductions 

     9715.3 19.969   

Table 3.2a The licensed abstraction reductions for Phase I of the Darent Action Plan 

 

Table 3.2a shows the licensed abstraction reductions for Phase I of the Darent Action Plan.  Phase II, to be 

partially implemented by March 2005, with a proposed completion by March 2007 (due to difficulties 

finding a suitable alternative yield), comprises the following: 

 Further reducing abstractions in the upper and mid catchment including TWUL sources at Horton Kirby 
and Eynsford; 

 Reductions in South East Water’s (SEW ) sources at Cramptons Road (NOT agreed - being discussed – EA 
[1999]  suggests a 10.6 Ml/d reduction); 

 Reductions balanced by increased abstractions from sources near Greenhithe and Northfleet. 
 
Details regarding the form of the Horton Kirby and Eynsford licences have still to be finalized (but the eventual 
quantities have been agreed) when the final variation is submitted. An interim licence for 2005-2007 will be 
issued whilst more resources are being found by Thames Water.  This will include flow conditions, and 
discussions are ongoing. 
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Phase II          

9/40/01/0125
/GR 

Eynsford TWUL H5 Chalk 4,234 18.184 4,234 18.184 0 0 

9/40/01/0121
/GR 

Horton 
Kirby 

TWUL H5 Chalk 4,964 18.184 2,482 5.454 2,482 12.73 

9/40/01/0143
/GR 

Cramptons 
Road 

SEW H2B Hythe 
Beds 

6444.7 21.7 40%??? In 
discussion 

In 
discussion 

In 
discussion 

Total 
Reductions 

     6,716 23.638   

Total Phase I+2 
Reductions 

     16,431.3 43.607   

Table 3.2b Licensed abstraction reductions proposed for Phase II of the Darent Action Plan 
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Table 3.2b shows the proposed licensed reductions in abstraction for Phase II of the Darent Action Plan, 
together with the total reductions agreed for both phases of the Plan.  This amounts to a 43.607 Ml/d reduction 
in licensed abstractions, with an additional 15Ml/d river support provided through augmentation during low 
flows. 
 
Figure 3.2a illustrates the effects of modifying the licences in terms of ACTUAL amounts abstracted.  Up to 
1996, total annual abstraction for the upper and middle Darent catchment averaged around 22,500 Ml/d.  From 
the Figure it can be clearly seen that ACTUAL takes were reduced to an average of about 16,000 Ml/d (down to 
c70% of pre-1996 levels).  Projected cumulative reductions of the agreed abstractions in Phases I and II are 
around 10,000 Ml/d (>40% of the pre-1996 levels).   
 
Based on information in EA –  Hogg (1997), daily abstractions averaged between 80-90 Ml/d from 1979-1995, 
with the exception of reduced abstraction in the early 1990s (as seen in Figure 3.2a).  The projections therefore 
are that daily abstractions should be no larger than around 50Ml/d when the agreed Phase II is implemented; if 
agreement is reached for reductions in SEW’s abstraction, this could be even lower.  This is in addition to flow 
augmentation of a potential 15 Ml/d during low flow periods. 
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Figure 3.2a The effects of modifying the licences in terms of ACTUAL amounts abstracted in the 
upper and mid catchment of the Darent 
 
The agreed reductions in licensed abstraction, together with the observed and predicted changes in actual 
abstractions, combined with the element of flow support, therefore represent highly significant changes to 
improving river flows.  It is, however, important to identify that these changes need to make a significant step 
towards the river’s discharge approaching the EAFR.  At present, other licences exist that are not fully 
abstracted to their limits, so there is a difference between licenced abstractions, and actual abstractions.  In 1985 
Thames Water was appraised of the serious situation on the Darent and they agreed to a voluntary restriction in 
use of six riverside boreholes in the Chalk in the Darent catchment to 70% of their licensed quantities (NRA; 
1993).  Evidence in EA-Hogg (1997) suggests this made no difference in terms of their total take from the 
catchment.  
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Unlike surface water abstractions, reduced levels of abstraction from aquifers cannot be directly correlated with 
equivalent improvements in river flows (hence the heavy investment in modeling).  Due to the long-term, rather 
than instantaneous, effects of daily abstractions, total annual abstractions are probably more helpful in 
illustrating what differences Phase I has had, and Phase II will have, on abstraction levels in the catchment, and 
ultimately translated into improving flows in the river.  Figures 3.2b-e summarize the changes in terms of 
cumulative abstractions on passing down the Darent catchment. 
 
Figure 3.2b is the only one to show daily abstraction figures; it illustrates the changes in LICENCED 
abstractions from both Phase I and Phase II, together with the additional flow added to the river through the 
river support scheme.  As with all the following figures: (i) the red line is the pre-Phase I quantities; (ii) the 
yellow line is the current quantities with Phase I  implemented; (iii) the blue line is the proposed quantities with 
Phase II operational; and (iv) the green line shows, at the same scale, the potential flow augmentation.  It shows 
that Phase I resulted in almost halving the licenced abstractions upstream of Otford, in line with 
recommendations for optimum response from reduced abstractions (EA – Furey; 2004).   It also shows that, 
even with Phase II implemented, licenced abstractions to Green Street Green still exceed the average 
abstractions prior to the DAP (Abstractions from the chalk further down the system are modeled to have little 
effect on flows in the Darent.). 
 
Figure 3.2c is similar to Figure 3.2b, but shows changes to the total annual licenced abstractions.  This shows 
that at Green Street Green, if the augmentation flow is added to the reduction in licenced abstractions, licenced 
abstractions will have effectively been halved by 2007.   
 
Figure 3.2d illustrates that some precaution is needed in translating changes in LICENSED abstractions to 
ACTUAL changes in abstraction.  The reductions in abstraction that have been modeled to have greatest 
benefit to river flows (i.e. upstream of Otford) are shown to reduce actual abstractions through the 
implementation of the DAP by two-thirds.  At the other end of the river, at Green Street Green, it is by one-
third. 
 
Figure 3.2e summarizes the differences between ACTUAL and LICENCED changes, with the former shown as 
dotted lines.  This highlights that there is still need for some precaution before assuming the DAP has/wil;l 
ensure flows will not fail again in the future.  There has always been, and still is, a large gap between 
LICENCED and ACTUAL abstractions.  But of great significance, the gap between the two has been/will be 
greatly reduced by implementing in full the DAP.  Of special note is the effect of implementing Phase II, so 
that LICENCED abstractions in the future will be lower than the ACTUAL abstractions prior to the DAP.   
 



RDRS: Vol. 2 Draft Management Strategy and Programme of Actions (Holmes 2005) 12 

Daily licensed abstraction accretion profile. Public water supply abstraction in the Darent Catchment upstream of 

Dartford in relation to the Darent Action Plan. Reductions in bold type. 
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Figure 3.2b  Changes in LICENCED daily abstractions for Phase I and Phase II of the DAP 

Annual licensed abstraction accretion profile. Public water supply abstraction in the Darent Catchment upstream of 

Dartford in relation to the Darent Action Plan. Reductions in bold type. 
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Figure 3.2c  Changes in LICENCED total abstractions for Phase I and Phase II of the DAP 
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Actual abstraction accretion profile. Public water supply abstraction in the Darent Catchment upstream of Dartford in 

relation to the Darent Action Plan. Reductions in bold type. 
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Figure 3.2d  Changes in ACTUAL abstractions for Phase I and (estimated abstractions for Phase II) of 
the DAP 

 

Annual licensed and actual abstraction accretion profile. Public water supply abstraction in the Darent Catchment 

upstream of Dartford in relation to the Darent Action Plan. Reductions in bold type. 
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Figure 3.2e The differences between ACTUAL (dotted lines) and LICENCED (solid lines) changes in 
abstractions under Phases I and II of the DAP 
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The EA has undertaken extensive modeling work with the aim of finding evidence of flow recovery in the 
Darent at Otford from the reduced abstraction at TWUL Sundridge pumping station (EA – Furey; 2004).  His 
review of the effects of  Phase I of the DAP concluded that reduction was 28% of the total abstraction  

Interpretation on what happened in terms of flows in the river gives rise for optimism.  Based on observations 
that many other groundwater fed rivers in southern and eastern England had minimal, or no, flow in 1996-7, it 
might have been expected that the Darent would have dried in the same period without the DAP in place.  
Even accounting for the fact that the river is fed by two contrasting aquifers, flow was sustained at Hawley 
above the long-term Q95 for the 25 years prior to the DAP.  (Based on EA - Hogg; 1997 – naturalized Q95 
flow is 0.77 cumecs (c66.5 Ml/d), and the pre-DAP Q95 was just 0.04 cumecs [c3.5 Ml/d].) 
 
Despite the precautionary note sounded previously, very impressive changes have been made.  With the 
adoption of Catchment Abstraction Management Strategies (CAMS) in the near future, improvements to 
modeling the likely long term effects of DAP will become clearer, as will evidence to support whether or not 
further efforts are needed. 
 
Common sense interpretation, in advance of the definitive assessments provided through CAMS, identifies that 
the combined effects of reduced abstractions resulting from agreed elements of the DAP is expected to reduce 
TWUL’s abstractions by c45 Ml/d.  The maximum daily abstraction upstream of Horton Kirby will still be 
c80Ml/d, but with the potential to increase flows by 15Ml/d through augmentation.  If this is realised, effective 
abstraction would still not revert back to the pre-1955 levels – see Fig 1a in Volume 1 (from NRA; 1994).  This 
is the abstraction level at which there appears to be no evidence that the river drieds up because of it, even in a 
severe drought.   
 
The personal conclusion drawn, therefore, is that if abstraction within the catchment upstream of Horton Kirby 
does not exceed 50 Ml/d (18,250 Ml/a), flow will meet the EAFR in ‘typical’ years, and ‘good re-charge’ ones, 
and flow will not fail except in the most exceptional droughts (e.g. >1:50 event).  This does not take account of 
changes in rainfall that might result from climate change. 
 
The effect of implementing the DAP is considered to have made an immense contribution to improving the 
ecology and potentially the socio-economic value (fisheries) of the river (evidence-based from Volume 1), as 
well as enhancing the recreational, landscape and general amenity value of the river.  
 

3.3 Channel Modifications  
 
 ‘River improvements’, funded by Water Resources, were carried out at two locations on the Darent in 1996-97.  
Both involved installing fixed height, very low, weirs to enable water to be held for recreational and amenity 
purposes.  The locations were at: 
  

 Riverside Rd, Eynsford, (NGR TQ 5389 6555); and  

 Holmesdale Rd, South Darenth (NGR TQ 5631 6976). 
 
These actions are considered to have been partial implementation of the Mott MacDonald recommendations 
[1992; NRA; 1994a]. Both the above were inspected for an assessment of their effectiveness in November 2004. 
 
Riverside Rd, Eynsford.  This site is a hugely visible location where, on a typical sunny, summer holiday, day 
hundreds of people would visit the site, and perhaps more than 100 would be expected to swim and paddle in 
the river.  Its location as a public amenity is critical, as the river is set back from the road by lawns, and a pub is 
adjacent to it also. 
 
The small weirs have been installed where the river banks are already well armoured, and the weirs have not 
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caused erosion problems.  The weirs are unlikely to contribute anything to the ecological health of the river, but 
are considered a very important recreational resource, and a means of encouraging children to appreciate their 
own river environment. 
 
It is recommended they are retained as they are, and acknowledged as making a significant contribution to local 
amenity improvements. 
 

 
A typical scene at Eynsford in summer; safe access to the river and retained levels due to the weirs 

 
Holmesdale Rd, South Darenth.  This site is also in a highly visible location but not where hundreds of 
people are likely to congregate. 
 
The three small weirs have been installed where the river banks are NOT already well armoured, and one of the 
weirs has caused erosion problems, and this will get worse unless addressed soon.  As at Eynsford, the weirs are 
unlikely to contribute anything to the ecological health of the river, and considerable improvement to this short 
stretch of river is possible.  Suggested approaches have been prepared (see Appendix 1).  As these were installed 
to hold water in the river in the event of a very extreme low flow period, modifications to the weirs have taken 
this into account so that their original purpose can be achieved easily if such a situation arises again. 
 
It is recommended that modifications are made to them at a very early stage in implementing elements of the 
rehabilitation strategy - not least because further erosion may cause great concern to those responsible for the 
highways.  It is understood this is being assessed at present. 
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The weirs at South Darenth  

 
Others.   
 
It has been stated that ad hoc improvements, by a Darent Officer supported by Water Resources funding, were 
also carried out with local involvement during the 1990s.  Neither the locations, nor the nature, of these have 
been identified.  These were probably carried out in response to recommendations made by Jeremy Purseglove 
(Mott MacDonald; 1993) and taken foward through the Darent Valley Project that later evolved into the 
Northwest Kent Countryside Project. 
 
The EA also provided information on some clay lining of the channel that had been done privately, north of 
Parsonage Lane, Darenth (approx. NGR TQ 557 714).  The site in question was on the eastern channel of the 
Darent immediately upstream of the M25.  The owner of the adjacent property stated that the river was a lined 
channel because it had been moved to enable gravel extraction.  It had therefore been lined with clay, as 
beneath the river there was fill material that would have been porous.  This site provides an ideal opportunity to 
see how effective a lined channel could be if drastic action is required in places to stop bed leakage. 
 
Photos in Volume 1 show the character.  The importance of this section is that it proves that in the event of 
abstraction reductions not being sufficient to stop the river drying in places, local lining as refugia (for all 
animals and plants) need not be ruled out.  However, to make this an acceptable future option would require 
great sensitivity, and attention to detail in design and implementation. 

 
4.  Habitat Enhancements                    
 
4.1 Fisheries Work 
 
Information on the EA-CD (2004) identified how the combined effects of low flows and other factors required 
addressing through habitat enhancements.  It stated:   
 
“Increased silt discharges from urban processes and changing agricultural practices, combined with low river flow, meant that the 
Darent’s habitat had suffered badly. When the silt and organic matter broke down it reduced dissolved oxygen levels and coated the 
gills of the fish, irritating them and making it hard for them to breathe. Additionally, the lower flow of the river meant it was 
unable to carry the increased sediment away and it was dropped onto the gravel riverbed – covering it with a layer of silt. 
 
As a result, a very shallow, wide and featureless riverbed, that provided little habitat for fish and their food sources, replaced the 
natural pool and riffle style of the river. During periods of low flow the silt filled in the gaps in the gravel and was compacted over 
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time. This made it more difficult for the trout to create their redds and those that were successfully built could not sustain the eggs to 
maturity. This led to angling clubs stocking farm-bred trout on a yearly basis to maintain the population. The Agency’s fisheries 
team and local angling clubs have also considerably improved the river habitat in a number of sites to encourage and sustain 
populations of Grayling and Brown Trout. 
 
In October 1997 a radical experiment to improve the river environment saw six concrete lintels, each about two metres long, being 
placed in a 60 metre section of the Darent to the north of Shoreham. These were designed to give the recovery of habitat in the river a 
‘helping hand’. Once the process was started they could then be removed to allow nature to take its own course. Following the 
introduction of the blocks, the action of the river flow around them was sufficient to cause a reprofiling of the riverbed. There are now 
some established low water channels, where the riverbed was previously flat and shallow. The movement has allowed the natural 
cleaning and oxygenation of the gravel and there are signs that Brown Trout are beginning to spawn naturally.” 
 
A list of known fishery enhancement works was prepared by Chris Conroy (Appendix 2).  The majority of these 
were inspected in November 2004, and an assessment made of them.  Personal assessments following these 
visits are briefly expressed below. 
 
1. Downstream of Otford.  Part of the Park Farm Trout Fishery.  Within this stretch the river has one of the 

most naturally and tortuously meandering characteristics of anywhere in the whole river from Otford to 
Dartford.  However the gradient is shallow, and the river relatively deep.  It has almost vertical earth banks 
with many mature trees casting dense shade over much of the river. ‘Enhancements’ take the form of a 
series of shallow stone weirs. 
 
The original reason for installing the weirs appears eminently sensible, as they were primarily put in the river 
to hold water when discharge dropped to little more than a trickle in 1989-91.   
 
Now flows have been improved by the implementation of Phase I of the DAP, it is recommended they be 
removed.  Such weirs will enhance habitat suitability for coarse fish within a reach used for trout fishing, 
and within which numerous culls of coarse fish have been made in the past.  To reduce costs of complete 
removal, the sides could be left in place to convert them to flow deflectors.  In the event of catastrophically 
low flows returning, sand bags could be used to create temporary holding water upstream.  Without the 
weirs, improved spawning habitat for grayling and trout should result, and there will be no barriers to their 
movement within the reach so that suitable spawning, recruitment and adult habitats can be accessed. 
 
Given their location, and a considered view on the likely greater security in flows in the future, the measures 
are now considered to be obsolete, and detrimental to ecology and naturally sustained fisheries, and make 
no positive contribution to landscape, recreation or amenity that can be enjoyed by the general public. 
 

 A weir d/s of Otford 
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2. Downstream of Shoreham (Preston Farm).  This stretch is leased to the Darent Valley Trout Fishers, part 

of which is considered to exhibit classic characteristics of a small chalk river.  It was in this stretch of the 
Darent that the 1997 ‘radical experiment’ referred to above was carried out.   

 
The stretch in which the lintel experimentation was carried out is shallow, dominated by gravel, and with a 
reasonable gradient.  It is reported that the lintels did result in some significant movement of gravel 
immediately adjacent to them, and the creation of variations in depth and water velocity.  It is not clear what 
plans were made for their removal, and when, but most appear to have been removed, and others have been 
left and have become almost smothered by gravel (see photos). 
 
As a temporary measure to create local habitat diversity, they seem to have been a success, and did not 
cause concerns for flood defence.  Had they been installed with an accompanying river maintenance plan 
with the EA flood defence section, they probably would have created more permanent habitat 
enhancements. 
 
There has also been a small weir installed downstream of where the lintel experiments took place.  This was 
probably done at the same time as those noted in 1 above, and the same treatment today is recommended. 
 

  
Remnants of lintel deflectors still present in 2004 after installation in 1997 

 
3.   Upstream of Lullingstone (Castle Farm).  This stretch is also leased to the Darent Valley Trout Fishers.  

Within this stretch the EA fisheries team have recently undertaken many different in-stream, as well as 
riparian, habitat enhancements.  The objective was to demonstrate how natural recruitment, and increased 
juvenile survival rates, of brown trout and grayling in the River Darent can be encouraged using simple 
techniques.   There was also a specific objective to enhance the Castle Farm stretch of river.  Several 
measures were carried out, including the following. 
 
a. Double log deflectors:  Sections of chestnut logs, 1m in length and 20 - 25cm in diameter, are used to 

form the basis of the structures. Each log has three 22mm diameter holes drill through them. These 
allow the chestnut sections to be fixed to the stream bed using three 1m x 20mm steel rods. As the logs 
absorbs water, they expand and grip the steel rods tightly, preventing the chestnut log sections being 
displaced during flooding events. (This method has also been used successfully on the River Cray in 
Bexley.) The installed deflectors are intended to imitate large woody debris, and thus encourage channel 
diversity and natural cleaning and loosening of potential spawning gravels.   
 
Two alternative approaches were taken. The first was to form upstream facing double deflectors. These 
consist of chestnut sections lined up at a c30 degree angles to the bank, and extending a third of the way 
across the width of the channel. This is duplicated on the opposite bank, which directs the main flow 
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down the centre of the channel. The increased flow velocity in this area then scours the gravel and in 
doing so removes sediment from the area. This creates an area of clean gravel, with good flow and 
oxygenation between gravel particles, and presents an improved spawning substrate for trout. 
 
The second method involved placing the chestnut sections at right angles to the bank. This creates areas 
of cover and refuge under the surface of the water. This type of habitat is important for the juvenile 
stages of brown trout. They increase the number of potential territories for the fish, as well as creating 
areas of slack water where fish can hold station during periods of elevated flow. 
 

A prominent pair was installed in a wide and shallow section subject to heavy grazing.  Trampling 
caused considerable erosion behind them.  Despite being made of natural material, they are not visually 
attractive; part of the reason for this is that they need to be well exposed above medium water level to 
have desired effect of deflecting flows.  They have been affective in creating variation in flow velocity, 
and cleaning gravel, but they are probably not sufficient to scour the bed to form suitable spawning 
habitat. 

 

  
Two examples of deflectors in open and tree-lined sections at Castle Farm 

 

b. Provision of fencing to reduce cattle poaching and encourage marginal vegetation:  A small 

section of fencing has been position along a 60m reach of the River at Castle Farm. This has created 

a 6m buffer strip restricting the access of livestock. Following discussions with the land owner, he 

was happy to have this experimental buffer strip and take this part of the land out of use for the good 

of the environment. He would then consider fencing other sections considering the environmental 

benefits gained in the experimental reach. He chose the location of the fencing in this instance.  

  
Experimental Fencing at Castle Farm 
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Many other channel modifications have been carried out too.  The experimental work at this site by the EA 
is subject to monitoring, and a report of the findings will be produced when appropriate.  The site also 
offers several other exciting opportunities for rehabilitation and management. Either side of the bridge 
provide ideal sites for experimental temporary fencing to encourage marginal vegetation recovery on 
shallow banks to rapidly narrow the low-flow channel (cf. existing fenced bank that is steep) and manage silt 
problems. 
 

  
 

  
Stone deflectors (previously with buried log), panel deflectors and shallow ‘K’ weirs 

 
Upstream of the fenced section is a perched section of river where re-meandering of the channel could be a 
river restoration option.  Possible rehabilitation options have been discussed with the fishery, but not so far 
with the owner.  Concept ideas are present in Appendix 1 as a template for consideration here, and at other 
similar sites. 
 

3. Downstream of Lullingstone Lake.  This stretch is leased to the Kingfisher Angling and Preservation 
Society.  Within this stretch the EA fisheries team experimented with various weir constructions, as have the 
fishery.  Both efforts were in response to a desire to hold water during drought periods, and are now 
deemed inappropriate.  The fishery has shown a keen desire to improve the river in the past, with a 
consultant contracted to make recommendations for action.  A more detailed appraisal is given in Appendix 
1, where options for modifying the channel are presented.  In broad principal, these are supported by the 
fishery, subject to more detailed consideration of individual treatments at discrete locations. 

 
The existing measures are now considered to be obsolete, and detrimental to ecology and naturally sustained 
fisheries.  They make a negative contribution to landscape, recreation/amenity, and the proposed measures 
will re-dress these problems. 
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Weirs at Lullingstone; as now, and one of the temporary ones being installed 

 
4. Upstream of the Roman Villa, Lullingstone.  This stretch is also leased to the Kingfisher and Angling 

Preservation Society. Within this stretch enhancements were reported to have been carried out (see 
Appendix 2), but evidence of works, at the grid references given, were not seen. 

 
5. Downstream of the Roman Villa, Lullingstone.   This section is leased to the Darent Valley fishery.  A 

series of weirs and deflectors have been installed here.  Little detail is known about them.  It is reported that 
the deflectors were installed within wide sections to reduce extensive Ranunculus cover (in 2000) and create 
variations in depth and velocity.  They were removed by the farmer in 2003.   

 
Weirs are also present here, and assumed to have been installed to hold water in periods of drought, as 
elsewhere. Given their location, and a considered view on the likely greater security in flows in the future, 
the measures are now considered to be obsolete, and not in the interest of enhancing ecology or naturally 
sustained fisheries.  They make no positive contribution to landscape, recreation or amenity that can be 
enjoyed by the general public, and as such removal/modification is recommended.  This recommendation 
should be treated with sensitivity as it is given in the absence of the necessary discussions with the riparian 
fishery interests. 
 

  
Weirs and deflectors downstream of Roman Villa, Lullingstone 

 
6. Hawley Manor.  A low weir has been installed at the footbridge, and ponds deeper water upstream of it.  It 

is assumed to have been installed to hold water during low flow events. 
 
As there is likely to be greater security in flows in the future, the measure is now considered to be obsolete, 
and not in the interest of enhancing ecology or naturally sustained fisheries (it acts as an effective barrier to 
migration).  It is suggested that a more natural flow regime would be a more positive contribution to the 
landscape that can be enjoyed by the general public as a footpath is present downstream of it.  As such 
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removal is recommended.  There is no fishery associated with the affected stretch. 
 
Enhancements to the channel downstream, adjacent to a public footpath, have been suggested – see 
Appendix 1. 

 
The fishery weir at Hawley Manor 

 

4.2 Others 
 
Recently EA staff in the biodiversity and flood defence sections have been increasingly attempting to promote 
ways of making flood defence maintenance works as environmentally friendly as possible, but at the same time 
maintaining at least the same level of flood protection.  Until very recently, as a matter of custom and practice, 
weed in the river was generally cut across the whole bed-width, and banks periodically scythed in many places.  
The draft Darent and Cray Fisheries Strategy in 1997 (EA – Fish 1997) noted the influence on fishery habitats: 
“The historical response from the flood defence engineer has been to widen and in some cases straighten channel sections to facilitate 
the escape of large volumes of water. This has resulted in uniform beds covered with very little water during dry summers and 
impoverished fisheries. This matter is being addressed and some areas are being more sensitively managed to permit a measure of 
natural development. In these areas, the river is determining its own ideal width in relation to river flow as emergent vegetation 
constricts the channel width.” 
 
The key conclusion is that this practice does not allow the river to create and maintain varied habitats with 
discrete areas of self-cleansing gravel riffles and backwaters behind reed beds etc.  At Horton Kirby a 
Demonstration Management Reach has been established where only a 2-3m clear channel is cut within the 
wider bed, allowing reeds to encroach from the edges to form contrasting margins to the faster-flowing water in 
the centre that clears silt from the bed to expose some gravel (where there is slightly steeper gradient).  Public 
feedback has been mixed (Eddie Bradbrook, pers. comm.), with some people reporting how much the 
environment has improved, and others suggesting ‘it is a mess’ and the EA is not doing its job!!  This is a clear 
indication that any changes to historical practices will need to be explained clearly if adopted throughout the 
catchment.  This is a lesson that will need to be taken account of widely when consulting over, and ultimately 
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implementing, the RDRS.   
 
In 2003 agreement was reached with flood defence to leave 20% margins uncut.  In 2004, based on the 
evidence of walk-over surveys in autumn, an even more appropriate approach appeared to have been adopted 
over the majority of the river. The general approach was to cut a 2-3m clear channel through the middle, leaving 
variable marginal vegetation widths dependent on channel width.  Dialogue with flood defence personnel 
indicate that this could be adopted throughout the majority of the Darent from Otford to Dartford, with few 
exceptions (see Appendix 3). 
 

      

South Darent ‘Demonstration’ management, and new approach adopted wider (e.g. at Preston Farm in 2004) 
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5. The River Darent Restoration Strategy (RDRS) 
 
The key objective of the RDRS is to: “address the key issues impacting the ecological, aesthetic, amenity 
and socio-economic interests of the Darent”.  To be truly effective, this will be tackled by taking a fully 
integrated approach at a catchment scale. 
 
In Volume 1 of this report the key factors affecting the ecological quality of the Darent downstream of Otford 
have been highlighted.  In order of importance these were considered to be: 
 

 Periodic drying of the channel. 

 The effects of low flow, caused by the combined effects of natural droughts and abstraction. 

 The effect of the catastrophic pollution that hit the catchment around 100 years ago. 

 Historic changes to the channel form, primarily relating to milling many centuries ago. 

 Siltation of the river bed. 

 Channel management for flood defence.  

 Water quality. 

 Fisheries management and practices (may be both negative or positive).   

 
Many of these are stand-alone impacts (e.g. the catastrophic pollution of a century ago, and bed drying), but the 
majority are very closely inter-related (e.g. siltation is a widespread concern, the problems being a result of low 
flows, historical channel form, flood defence management, catchment land-use and other factors too). 
 
The information contained within Volume 1 is vital for setting a restoration strategy for the Darent, 
determining the actions that are needed to be taken, and setting priorities.  Table 5a summarizes the main 
impacts, and set alongside each of these, where feasible and appropriate, are proposals that determine the 
strategies (Table 5b) and actions (Chapter 6) that are recommended to form the basis of the RDRS.   
 
Of pivotal importance is the fully integrated (i.e. looking at all interests collectively) and catchment-wide 
(looking beyond site- or reach-specific problems) approach to dealing with the Darent’s problems.  The 
alternative is piece-meal and disjointed actions that, at best do result in some local improvements, but are more 
likely to make very little difference, pass the problem on elsewhere, and provide very poor value for money.  It 
is also important to re-emphasise that this document is primarily providing guidance on what is needed to 
address ecological degradation; it is expected that the RDRS will broaden its base through inputs from local 
people, local voluntary and interest groups and local authorities representing communities of the Darent valley. 

 
The impetus behind developing this strategy is driven by the EA, initially by water resource interests, but it is 
clear that the environmental quality and general status of the Darent is not totally within the hands of the EA, 
but greatly affected by what individuals and other organisations do.  The strategy must therefore develop as a 
partnership, with clear roles and opportunities taken by them to benefit the environment and everyone living in 
the catchment. 
 
Developing ideas for a strategy is relatively easy, as is the task of drawing together a series of actions that will 
help deliver the objectives for the catchment.  Consultation to develop further ideas, consensus and partnership 
involvement takes effort, time and resources.  This is the number one priority in taking forward the RDRS.  
Through this process, the second most important priority needs to be addressed: how the implementation of 
the RDRS can be managed and resourced in the coming years.  The sums are not inconsiderable, but in relation 
to the real costs of reducing abstraction by >40 Ml/d, and augmenting by up to 15 Ml/d, it will be a paltry 
figure that could transform the river, and make maximum value of the economic costs involved in improving 
the flows.  
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Key Impacts  Proposals to Reverse Impacts 

A. Historic changes to channel Developing a catchment-wide river restoration strategy. Addressed through 
a comprehensive programme of river restoration/rehabilitation (Actions).  
At local ‘hotspots’ in urban areas this may require significant engineering; 
in others, gentle actions only are needed to kick-start natural recovery. 

B. Flood defence management Establishing, and adopting, a strategy of carrying out necessary 
maintenance in >99% of the river using only environmental best practices 
which will enable the river to help repair itself. 

C. Fisheries management actions Through the FAP, develop and adopt a strategy for self-sustaining fish 
populations and fisheries.  Actions will include any river enhancements that 
use best practice options only that optimize how river processes can be 
harnessed to restore desired habitat structure for fishery and other interests 
(assisted natural recovery).  It also includes re-establishing Darent progeny 
and enabling them to be self-sustaining (e.g. EA/DVTF incubator 
introductions from upstream of Chipstead). 

D. Siltation of gravels Addressed through strategies and actions regarding catchment and channel 
management strategies and actions cited for A, B, C and K.  

E. Periodic drying  Being addressed through the DAP.  A strategy needs to be in place to 
address problems if the perceived improvements do not materialize.  
Specific actions to await this appraisal through CAMS and response of river 
to next major drought (may occur very soon). 

F. Extreme low flows 

G. Present/recent water quality  Continued vigilance of EA in their consenting and regulatory roles.  No 
new strategy or actions required. 

H. Historic catastrophic pollution 
event  

 Legacy; outside the scope of the RDRS. 

I. Estuary quality Outside the scope of the RDRS. 

J. Alien species  Strategies to be developed on how to respond most effectively to individual 
threats. Addressed then through targeted actions for each one, on a priority 
basis, but only hope of success is through an integrated catchment 
approach.   

K. Catchment/floodplain land-use Requires both ‘catchment-wide’ and ‘reach’ problems addressing through a 
coordinated programme of actions.  Priority actions addressing the major 
problem areas to be determined through a whole catchment strategy to silt 
reduction. 

L. Outside catchment effects   Outside the scope of the RDRS. 

M. Species-specific effects Addressed through specific actions.  There will be an over-arching strategy 
to undertake actions that will address specific, and reversible, factors that 
adversely impact key interests. The individual actions to be very limited as 
the thrust of the RDRS is to undertake integrated management activities 
that benefit all interest, negating the priority for actions for specific species 
except where they alone are seriously impacted (e.g. otter, crayfish).  

Table 5a  Summary of key impacts, and proposals to reverse them through implementing the RDRS 

 
The cost of implementing the strategy will depend on the level of commitment that is willing, and able, to be 
made.  An effective programme of river rehabilitation could be put in place costing at least £200k per annum 
for 10 years.  An investment here, spent appropriately, would represent good value for money; however £20k 
per annum over the same period would not be wasted.  Any figure could be plucked out the air, but a suggested 
ball-park figure that could transform the Darent might be £5m over the next 10 years (NOTE: cf. the water 
resource costs this is negligible - <10% of the value of the water resource foregone to improve river flows).    
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 Strategy Description Reference Action  Cost Implications 

1 Developing consensus, partnership involvement, and adequate 
funding to implement the RDRS over a >10 year period.  

1a Modest 

2 Reduce/control abstractions to a level that enable flows in the 
Darent to approach the EAFR.  

2a,b Possibly Major  
 

3 Improve channel habitat, landscape and broad ecological 
quality.  This should reflect the improved flows due to the 
DAP I & II measures, and assist the river to become self-
sustaining in the future and ultimately require minimal 
intervention.   

3a None or minimal  

4 Develop a long-term, catchment-wide, strategy for river 
rehabilitation in partnership with local communities, riparian 
owners, fishery associations etc.   

4a,b low cost  

5 Implement a phased programme of river rehabilitation, 
addressing improvements to totally degraded sections, blighted 
urban areas with high aesthetic and public recreational 
potential and generally improving habitat throughout the river.  

5a (7n-j) Medium - v high  

6 Develop a FAP, that has at its heart, measures to create a 
sustainable fishery that maximises the biodiversity, recreation 
and socio-economic value of the mixed fishery potential.  
Everything should be delivered through the FAP, which also 
needs to link closely to the whole RDRS.  Continue/extend re-
introduction of Darent progeny fish in line with the EA Trout 
& Grayling Strategy. 

6a,b (7c-j) Minor – in hand 

7 Implement limited actions to benefit individual species 
interests.  The focus of the RDRS is to protect the good 
habitat and improve the rest for the benefit of all 
environmental interests of the Darent.   However, some 
measures to help recovery of key species of chalk rivers may be 
required. 

7a,b; k-m Limited  

8 Develop, a strategy for silt management and implement 
measures required to address the problems.  

8a,b Medium 

9 Review and monitor achievements against targets.   9a-c Medium 

 

Table 5b  Headline Strategies of the RDRS 
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6. PROGRAMME OF ACTIONS to Implement the RDRS   
 
The sustainable strategy for the river will address ‘individual’ and ‘in combination’ effects together to maximise 
benefits derived from effort.  Individual actions are proposed here, and others should be developed through 
consultation and implementation, that address the individual strategy components listed in Table 5b.  
 
For each ‘action’ identified, a note is made as to whether or not the action will contribute either to: 
 

 help meet ‘targets’ set in the draft new national Chalk River HAP targets (Appendix 5); or 

 contribute to the ‘actions’ outlined in the new Kent Chalk River HAP. 
 

ACTION 1a.  Establish a River Darent Restoration Strategy group (from existing Darent Action Plan 
group), involving key personnel from within the EA, TW, LA’s, DRiPS, NWKCP representatives and 
riparian/fisheries interests.  Tasks are to take forward the draft proposals, develop consensus for actions, secure 
long term financial support for fully integrated approaches to addressing problems, and coordinate, staged 
implementation according to priorities they agree. 
 
Priority: imperative. 

 

ACTION 2a.  Fully implement Phase II of the DAP, including resolving issues regarding cut-back from 
SEW sources. 
 
Contribution to National Chalk River BAP:  5,6. 
Contribution to Kent Area Chalk River BAP: Yes.    
 
Priority: imperative. 

 

ACTION 2b.  Through CAMS and other means, establish an improved understanding of the effectiveness 
of the DAP measures in improving river flows in line with the Environmentally Acceptable Flow Regime target, 
and establishing the statistical risk of future river bed drying (see Appendix note 3).  Linked to 9.c. 
 
Contribution to National Chalk River BAP:  5. 
Contribution to Kent Area Chalk River BAP:  Yes. 
 
Priority: medium and long-term. 

 
 

ACTION 3a.  Establish, and issue, a clear policy statement on river maintenance that meets flood 
defence needs but minimises intervention.  This is the means whereby potentially good reaches get better for 
free, and some improvement occurs elsewhere. Implement immediately, but in consultation with interested 
groups and a series of public meetings/leaflet productions etc. to maximise acceptance and encourage good 
river management by owners and occupiers (see Appendix 4).  
 
Contribution to National Chalk River BAP: 2.2, 2.3, 2.4, 11. 
Contribution to Kent Area Chalk River BAP:  Yes. 
 
Priority: imperative. 
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ACTION 4a.  Prepare a long-term, catchment-wide, programme of river rehabilitation in partnership 
with local communities, riparian owners, fishery associations etc.  Programme to address how, and where, 
phased improvements to urban and rural sections should be tackled, and set priorities.  All improvements (e.g. 
for fisheries – see 7h-7j) would be included within this integrated programme.  The programme would set 
measurable targets too.  Demonstration reaches are recommended to help build confidence, including ones in 
urban areas for full public enjoyment.  A key need is to develop a programme that includes both significant 
intervention for severely degraded sites that cannot recover naturally, and sites where minimal intervention is 
needed to assist natural recovery.   See Appendix 1 for four examples prepared for consultation to illustrate 
range of problems, solutions and issues.  
 
Contribution to National Chalk River BAP: 2.2. 
Contribution to Kent Area Chalk River BAP:   Yes.  
 
Priority: imperative. 

 
 

ACTION 4b.  Undertake a review of the Fluvial Audit, together with an assessment of all flow control 
structures with a long-term aim of developing and implementing a programme of removing or modifying many 
of them within the framework of 4a.  This should be undertaken within the Water Level Management Planning 
framework. 
 
Contribution to National Chalk River BAP: 2.2. 
Contribution to Kent Area Chalk River BAP:   Yes.  
 
Priority: medium part of 4a. 

 
 

ACTION 5a.  Implement river rehabilitation according to the programme developed in 4a. A rolling annual 
programme of works to be in place for 10 years, addressing highest priority, full consensus, areas first, and then 
areas where partner confidence is required before support can be given.  See Appendix 1 for four examples that 
could be promoted at these sites, or the methods adopted at other similar sites where there is land-owner 
support. 
 
Contribution to National Chalk River BAP: 2.3, 2.4. 
Contribution to Kent Area Chalk River BAP:    Yes. 
 
Priority: very high. 

 

ACTION 6a. Prepare the Fisheries Action Plan, taking account of the benefits to fisheries and the overall 
environmental quality and recreational potential of the Darent by adopting an integrated approach to fisheries 
management. 
 
Contribution to National Chalk River BAP:  No. 
Contribution to Kent Area Chalk River BAP:   No. 
 
Priority: very high – in hand. 
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ACTION 6b.  Review potential species actions for fish (7d-7j) to determine need, and priorities.  
 
Contribution to National Chalk River BAP:  No. 
Contribution to Kent Area Chalk River BAP:    No. 
 
Priority: very high – do as part of FAP. 

 

ACTION 6c. Implement actions arising from the FAP – new actions to dovetail into the existing 
programme of proposed actions, others may simply endorse their need.  This RDRS report should not pre-
empt required actions arising from the FAP. 
 
Contribution to National Chalk River BAP: No. 
Contribution to Kent Area Chalk River BAP:   No.  
 
Priority: very high – in hand. 

 

ACTION 7a. Otter: (a) Confirm/determine status of otter through strategic survey of otters, and assessing 
suitability of safe passage through the catchment. (b) Before any other investment, check habitat suitability 
against Otter Handbook (NRA-OH; 1993 now up-dated), UK Life output, and the UK Species Action Plan re 
long-term Strategy and priorities for effort. 
 
Priority: low. 

 

ACTION 7b. Water vole: (a) Confirm historic status of water vole in the Darent, and causes for present 
status.  (b) Undertake strategic survey of Water Voles and Mink before any other investment. (c) Check habitat 
against EA Handbook (Strachan; 1998 – note being up-dated in 2005), and consider buffer strip fencing 
projects where appropriate. This could also be part of the Fisheries Action Plan (FAP) which is looking at this 
type of action as a means of achieving FAP objectives.  (d) Check water vole Species Action Plan re long-term 
Strategy for the species in the UK. 
 
Priority: medium. 

 

ACTION 7c. Salmon: None, unless linked closely to national efforts for the species, consistent with 
approaches taken in implementing Salmon Action Plans on other rivers with similar problems.  All actions for 
this species to be taken forward through the Darent Fisheries Action Plan that is being prepared in 2005. 
 
Priority: not applicable or very low. 

 

ACTION 7d. Lamprey: A dedicated survey throughout the river to determine if they are present is 
recommended.  If so, their distribution to be determined and also which stretches are ‘good’ and ‘bad’.  This is a 
priority to enable all future management and strategies to take account of this important interest feature (if 
present). 
 
Priority: high. 
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ACTION 7e. Bullhead: Dedicated survey throughout the river to determine their distribution and abundance 
more clearly.  This is not a priority if EA fishery surveys continue to search for, and record, healthy numbers. 
Dedicated surveys should follow the Life in UK Rivers recommendations for survey, monitoring and status 
assessment. 
 
Priority: Low or not applicable if the EA incorporate more careful consideration of recording Bullheads in 
routine fishery surveys. 

 

ACTION 7f. Trout & Grayling: ‘Darent’ progeny are now limited or non-existent downstream of Otford. 
Confirm where real Darent progeny still remain in the catchment, and continue research and actions to use this 
as a source to re-populate the river. 
 
Priority: very high – develop further through FAP. 

 

ACTION 7g. Trout & Grayling: Clarify grayling status, and develop a strategy to manage/protect the existing 
interests by working with current trout fisheries, harnessing their aspirations, knowledge and take account of 
socio-economics of grayling in the river. 
 
Priority: very high – develop through FAP. 

 

ACTION 7h. Trout & Grayling: Habitat enhancements, linked to benefiting ecology and aesthetics generally, 
and other fish species (where relevant) – avoidance of actions aimed at simply benefiting trout. (Part of 
integrated catchment rehabilitation programme – 1,4,5.) 
 
Contribution to National Chalk River BAP:  2.2, 2.3, 2.4. 
Contribution to Kent Area Chalk River BAP:   Yes.  
 
Priority: very high – develop through FAP. 

 

ACTION 7i. Other fish: Determine how closely adjacent owners, associations and clubs share common goals 
and can help each other with a reach-based management of the fishery based on habitat enhancement and 
protection.  (Part of integrated catchment rehabilitation programme – 1,4,5.) 
 
Contribution to National Chalk River BAP:  2.2, 2,3, 2.4, 11. 
Contribution to Kent Area Chalk River BAP:   Yes.  
 
Priority: develop through FAP. 

 
 

ACTION 7j.  Other fish: Habitat enhancements, linked to benefiting ecology and aesthetics generally, and the 
total fish community - focus on holistic fisheries management and avoidance of exploitation actions. (Part of 
integrated catchment rehabilitation programme – 1,4,5, and developed through the FAP.) 
 
Contribution to National Chalk River BAP:  2.2, 2.3, 2.4, 11. 
Contribution to Kent Area Chalk River BAP:   Yes.  
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Priority: develop through FAP. 

 

ACTION 7k. Invertebrates: Investigate, and if appropriate, develop schemes for refugia along the river where 
suitable habitats for river invertebrates will be maintained with permanent flow, even in the severest drought.  
Link to known bed-lining site reported for the lower river, and to PhD findings of EA’s ecologist Judy England 
(2004) who researched invertebrate responses to different river rehabilitation measures.  Also link to 
invertebrate responses to retained vegetation margins to narrow the channel (e.g. as in the demonstration 
reach); and importance to invertebrates of the proposed limiting of cutting just 2-3m of vegetation in most of 
the river (Ian Humpheryes; pers. comm.). 
 
Contribution to National Chalk River BAP:  2.2, 2.3, 2.4, 11. 
Contribution to Kent Area Chalk River BAP:   Yes.  
 
Priority: low. 

 
 

ACTION 7l. Invertebrates: Assess if a strategy is required to deal with the threat from the alien zebra mussel 
that has now colonized the river. 
 
Priority: low. 

 

ACTION 7m. Crayfish: When habitat enhancements are being considered generally, and/or specifically for 
fisheries, reference should be made to: i) Rogers (1997) who reviewed the likely benefits/dis-benefits of certain 
fishery enhancement proposals; ii) Mungovan (2000) who reports on habitat enhancements close to the 
Squerrys Court site; iii) Peay’s (2004) Kent Strategy for Crayfish.  
 
Priority: low, but routine. 

 

ACTION 8a.  Establish a Land-care ‘project’ (building on lessons learnt from rivers such as the Avon, Test 
and Itchen) to first establish main sources of silt inputs to the river (ref. fluvial audit), and then determine  what 
measures would best address the problems. Work with local authorities, planners and farmers to encourage best 
practices in developments and agriculture, and land conversion using new incentives. 
 
Contribution to National Chalk River BAP:  4. 
Contribution to Kent Area Chalk River BAP:    Yes. 
 
Priority: very high. 

 

ACTION 8b. Undertake discrete programme of actions arising from 8a. 
 
Contribution to National Chalk River BAP:  4 
Contribution to Kent Area Chalk River BAP:    Yes. 
 
Priority: very high. 
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ACTION 9a. Review appropriateness of the Environmentally Acceptable Flow Regime in light of improving 
biological datasets, especially the ‘minimum ecological flow methodology’ using invertebrates 
 
Contribution to National Chalk River BAP:  5, 6. 
Contribution to Kent Area Chalk River BAP:  Yes.;  
 
Priority: very high. 

 

ACTION 9b. Put in place monitoring programmes that enable changes resulting from investment to be 
audited.  Examples include simple photographic records showing landscape improvements, changes in 
invertebrate, fish or plant communities etc.) 
 
Contribution to National Chalk River BAP:   Noted great importance in text, but not a TARGET. 
Contribution to Kent Area Chalk River BAP:    Yes. 
 
Priority: very high. 

 

ACTION 9c.  Put in place reporting mechanism on progress on planned actions (annually and with a five year 
major review). 
 
Contribution to National Chalk River BAP:  3. 
Contribution to Kent Area Chalk River BAP:  Yes.   
 
Priority: very high. 
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NRA (1993) Low flows and water resources. Facts on the Top 40 low flow rivers in England and Wales and 
possible methods of low flow alleviation. NRA. 

CD 

NRA (1994a) The River Darent – The Way Ahead Colour Brochure CD 

NRA (1994b) Otters and River Habitat Management.  Conservation Technical Handbook 3.  NRA, 
Bristol. 

 

NRA 1994 River Darent Low Flow Alleviation Main Report KEY DOCUMENT:Brings together 
material and conclusions from previous reports to see how they relate to the proposed strategy as agreed by the National 
Rivers Authority and Thames Water Utilities Limited. 

CD 

Peay S (2004) A Conservation Strategy for White-clawed Crayfish in Kent.  Report to EA, West Malling, Kent EB/RA 

Preston C D, Pearman D A and Dines T D (2002)  New Atlas of the British & Irish Flora.  Oxford University 
Press. 

 

Rees D J (2002)  River of Oaks: A brief History of the Darent Valley Trout Fishers Flyfishing Club and its Waters.  
Provided on CD. 

CC 

Rogers W. D. (1997)  Expert Opinion on Whether Proposed Fishery Enhancement Provide Improved Crayfish Habitat.  
Report to EA, West Malling, Kent. 

EB/RA 

Strachan R.  (1998)  Water Vole Conservation Handbook.  Environment Agency, English Nature & WildCRU, 
Oxford. 

 

Thames Water, 1979  A Fisheries Survey of the River Darent.  Internal Report. CC 

The Kent Biodioversity Action Plan Steering Group (1997) The Kent Biodiversity Action Plan. EB/RA 

Reference Key Source 

Chris Conroy (Fisheries – EA), West Malling, Kent. CC 

Eddie Bradbrook (Biodioversity– EA), West Malling, Kent. (since left Agency: now Richard Andrews) EB/RA 

Dave Best (Water Resources – EA), West Malling, Kent. WR 

River Darent CD -  West Malling, Kent. CD 

Ian Humpheryes (FER – EA), West Malling, Kent. IH 
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Glossary of abbreviations 

 

CAMS Catchment Abstraction Management Strategy 

Cumec(s) Cubic metre(s) per second (= 86.4Ml/d)  

DAP Darent Action Plan 

DRiPS Darent River Preservation Society 

RDRS River Darent Restoration Strategy 

EA Environment Agency 

EAFR Ecologically Acceptable Flow Regime 

FAP Fisheries Action Plan 

LIFE  Index of Flow Evaluation 

EN English Nature 

BAP Biodiversity Action Plan 

SAP Species Action Plan 

HAP Habitat Action Plan 

SSSI Site of Special Scientific Interest 

HR Habitats Regulations 

AONB Area of Outstanding National Beauty 

WCA Wildlife and Countryside Act 

WFD Water Framework Directive 

Ml/a Megalitres per annum  

Ml/d Megalitres per day (1 Ml = 0.01163 cumec)  

NRA National Rivers Authority 

Q95 River discharge value that is exceeded for 95% of the time 

RIVPACS River Invertebrate Prediction and Classification System 

SEW South East Water 

TW/TWUL Thames Water/Thames Water Utilities Limited 
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APPENDICES 
Appendix 1.  Examples of river rehabilitation selected sites – PDFs of ‘leaflets’ 

 
 

CASTLE FARM 
 
LULLINGSTONE 
 
SOUTH DARENT 
 
HAWLEY MANOR 
 
APPENDIX A – Indicative Marginal/Edge Planting for Sites 
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Appendix 2.  List of Fisheries Enhancements since 1991 on the Darent 

River NGR Description of works 

K-weir Deflectors Lintel & Block Stone Weir  In stream 

territories 

Fencing Additional 

work at 

site 

Darent TQ 451 542 2 at Westerham       

Darent TQ 462 547 1 at Park Farm       

Darent TQ 521 622   3 at Shoreham 

Village 

    

Darent TQ 524 626   5 at Preston 

Farm 

    

Darent TQ 526 634  3 at Castle 

Farm 

    Bank 

repairs d/s 

Weir 

Darent TQ 532 643   2 at Lullingstone 

Castle 

    

Darent TQ 532 653   2 at Roman 

Villa 

    

Darent TQ 562 687 1 at Horton Kirby 1 at Horton 

Kirby 

     

Darent TQ 552 721    1 at Hawley    

Darent  TQ5312365177 to 

TQ5324265415 

  2 at Home Farm     

Darent TQ5182860016 to 

TQ5181060489 

 1 at Park Farm 

Fishery 

 1 at Park 

Farm 

fishery 

   

Darent  TQ5255063359    1 at Castle 

Farm 

   

Darent TQ 52535 63395     4 sub surface 

chestnut logs 

(1m x 25mm)  

upstream of 

bridge at 

Castle Farm 

  

Darent TQ 52534 63608  Castle farm up 

stream facing 
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Appendix 2.  List of Fisheries Enhancements since 1991 on the Darent 

River NGR Description of works 

K-weir Deflectors Lintel & Block Stone Weir  In stream 

territories 

Fencing Additional 

work at 

site 

chesnut double 

deflectors (3m 

x 25mm) 

downstream of 

bridge at 

Castle Farm 

Darent TQ 52567 63651      6 sub surface 

chesnut logs 

(1m x 25mm) 

downstream of 

bridge at 

Castle Farm 

  

Darent TQ 52658 63708  Castle farm up 

stream facing 

chesnut double 

deflectors (3m 

x 25mm) 

downstream of 

bridge at 

Castle Farm 

     

Darent TQ5255363347 to 

TQ5250863474 

     60m of 4 

strand 

post and 

wire 

fencing 

to reduce 

cattle 

poaching 

at Castle 

Farm 
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Appendix 3.  Flow target – A pragmatic approach within the strategy development 

 

Coordinated work between water resource personnel and eco-hydrologists should focus on ensuring low 

flows in average to poor re-charge years are within a broad band as shown below.  Return periods for flows 

below this should be established: e.g. 

 

 <25Ml/d 

 <15Ml/d 

 <10Ml/d 

 <5Ml/d (should be taken as ‘at risk of drying’). 

 

This analysis will drive some of the other ‘actions’ – e.g. if the ‘at risk’ discharge has a modelled return 

period of <20 years, local bed-lining of really degraded reaches should be a priority consideration for 

refugia for biota; if >20-50 years, probably should only be a marginal consideration; if > 50 years, probably 

better to leave the river totally unlined.  This effort should be linked to the programme of physical river 

management and rehabilitation. 

 

There is, therefore, a recommendation for ‘a range of flows’ that local people can equate to rather than 

considering a single figure.  This figure will remain arbitrary until far more sophisticated modeling has been 

carried out, and in reality means very little in extreme events as it is likely not to be reached, and probably 

wasn’t in 1933-4 when abstraction was minimal.  Such an approach allows ACTION 2a to be made 

SMART, and more responsive to extremes.   

 

Such an analysis would link well with Ian Humpheryes’ ‘minimum ecological flow’ assessments that 

suggest, on present data, c25Ml/d is needed in most years.  Future assessments might attempt to identify 

what the perceived changes to invertebrates might be of infrequent low flows (e.g. below 10Ml/d) once in 

five years; once in 10 years, once in 25 years etc. 

 

 
 

 

 

RDRS Proposed 

Environmentally Acceptable 

Flow Target Range 
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Appendix 4.  Flood defence best-practice approach 
 
The importance of sensitive future flood defence maintenance cannot be over-emphasised if the full benefits of 
the reduced levels of abstraction are to be translated into significant biological responses.   
 
Until recently it had been custom and practice to cut vegetation (weed) from the bed of the channel, often from 
bank to bank.  Through dialogue with environmental colleagues within the EA, flood defence had been trying 
to leave up to 20% on both banks to retain habitat and cover for in-stream invertebrates and fish.  In the course 
of visiting many stretches of the Darent it became apparent to the author that much of the river was over-wide 
and under low-flow is too shallow in many places because of it.  Silt is also too evenly spread over what should 
be contrasting habitats of clean gravels and discrete silt shoals.  
 
Based on a long-term knowledge of the river, it would appear that a clear channel of just 2-3m would be 
appropriate throughout most of the river.  If ‘weed-cutting’ was limited to such a width, large sections would be 
able to retain clean gravel beds, and at the margins there would be contrasting reedy habitats where silt would 
be deposited and help build in-channel habitat and physical diversity.  In most places this would have absolutely 
no detriment on flood defence standards because most of the channel would still convey far more water than 
the structures either upstream or downstream of them.  However, if a narrower channel resulted in floodwater 
being discharged onto grass floodplains, this would be beneficial as speed of delivery of floodwater to 
vulnerable properties downstream would be reduced. 
 
The EA has recently developed a ‘Conveyance Estimation System’ that allows the user to enter information on 
channel dimensions, sediments and gradients, and river levels can be generated by feeding in information on the 
extent of vegetation growth and discharge.  The tool is not yet available for every-day use, but in the future it 
should be used to help refine the management approach taken on the Darent. 
 

  
Left: A floodplain grassland that could have increased flooding to reduce flood risk in urban areas 

Right:  A typical limitation to channel conveyance on the Darent; frequently the channel, with limited 
or no vegetation management, would be able to convey far larger flows 

 
A programme of river restoration has been proposed for the Darent, but without being linked to a long-term 
sympathetic flood defence there is no point in embarking on such a programme.  Indeed, modifications to the 
maintenance regime will affect the whole river immediately, but a restoration programme can only address small 
parts at a time as and when funds are available.  Because of the paramount role that flood defence maintenance 
will play in restoring the Darent, during the course of the preparation of this report, discussions were held with 
Lisa Lennox from the EA’s flood defence team. 
 
Through discussions it was clear that there is a great desire for flood defence maintenance to assist with 
rehabilitating the Darent.  They also gave an informal acceptance that future maintenance of the majority of the 
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Darent would be based on leaving some parts of it alone and observing vegetation growth, or cutting just 2-3m 
strips down the channel in the rest.  In places of higher flood risk, this rule would not apply and more 
vegetation would be cut (see Figure Appendix 4a for locations).   
 
Lisa Lennox identified that the demonstration reach at Horton Kirby was assisting in flood defence developing 
their management strategy for the Darent, and providing a basis for public feed-back.  It is clear that there is 
pressure from some people to clear all ‘weeds’ out of the river, and flooding on floodplain grasslands is 
considered by some as a bad thing also, whereas it is an essential requirement if flood defence is to be 
sustainable in the future.   
 
A lapse in agreed protocol appeared to have occurred in 2003, but the observation of the author in 2004 was 
that the majority in that year had been managed in an exemplarory manner.  Education, through public 
meetings or leaflet productions, may be required to explain why removal of vegetation is not always needed for 
prudent flood prevention, and its retention is really important if river habitat diversity is to increase to help silt 
management and improve biodiversity and landscape qualities of the river. 
 
Attached is the copy text of the email of agreement to flood defence. 
 
Dear Lisa 
 
It was good to chat to you on Monday, following a day looking at many stretches of the Darent. 
  
I would like to confirm to you, and convey to others by copied email, that the majority of the maintenance weed cutting on the Darent 
was exemplary.  As author of many of the first NRA/EA best practice manuals, and joint author of the EA R&D reports on 
best practice management for in-channel and bank vegetation management, I would like to hold up some of the stretches I visited as 
'exemplars' (to use a horrible word!!).  This was exceedingly pleasing considering I know that last years management was not viewed 
as very good by many of your own biodiversity, biology and fishery colleagues. 
  
As you know, I am in the process of drafting a management/rehabilitation strategy for the Darent.  With EA personnel, I have 
reviewed the ecological status of the river, and the key factors affecting the present interest.  Overwhelmingly, periodic drying of the 
river is coming out as the key factor affecting most interests, with flood defence management in second place. 
  
At present, the effects of flood defence management are seen as predominantly negative, but if done in the manner I observed in many 
places on Monday, this would be flipped on its head in most cases, and viewed as positive. 
  
Regarding what we discussed, therefore, can we start with the premise that: 

 no more than a width of 2.5m of channel vegetation will be cut;  

 bank vegetation will not be cut.  

In view of there being local flood-risk areas where this may not be acceptable, cutting more vegetation, or mowing banks will be 
carried.   Sites that cannot follow the 'norm' will have site-specific prescriptions drawn up, and these may even require cutting of all 
vegetation and mowing/scything the banks.   
  
Can you provide maps showing stretches of river, from Otford to the Cray confluence, where you would want the exception to 
apply...and if all possible, indicate the extent to which you would want to see the norm stretched!! (this latter detail is less important 
than identifying the stretches at this stage). 
  
If we can proceed with this as a broad principle, we will need to talk to fisheries who will be involved in taking the management 
ideas to the riparian owners and fishing/angling/preservation societies and clubs.  Clearly some sensitive consultation will be 
needed!!  We must ensure that what you are doing is understood, and also not undermined by misunderstandings. 
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I believe that the adoption of the proposed 'norm' over the majority of the river will play a huge role in helping the river recover its 
habitat structure, and also start to become a much more self-sustaining channel so less management work will be required in future 
years.  Whatever resources fisheries or other functions have at their disposal to do habitat enhancement, you will have a far greater 
beneficial effect by implementing this strategy than could be dreamt of through intervention measures. 
  
As far as the banks are concerned, I think an inspection three years after the regime is implemented should be done to ensure that 
scrubby growth has not developed that might cause you concerns.  There are no obvious places where this looks like it would occur, 
and become a problem, but local development of trees in urban courses do occur, and should be removed if causing concern. 
  
We will also be coming up with some ideas for river rehabilitation, and would like to discuss these with you at an early stage in 
development....but these are not formulated to a sufficient detail to warrant discussion with you at this stage. 
  
May I congratulate you again on what I saw on the ground.....you have delivered a key EA target of 'Making a Difference'. 
  
Thanks, and best wishes 
  
Nigel 
  
11.07.2004 
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Figure Appendix 4a.  Areas (red circles) identified as potentially higher flood risk and more sensitive to 
flood defence maintenance needs –  cutting 2-3m of vegetation unacceptable (source: Lisa Lennox).
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Appendix 5.  The RDRS’s contribution to the new Chalk River BAP targets, 2010 and beyond. 
 

  Appendix (1) Draft revised Chalk River HAP Targets 2005 (Feb. 9th 2005 Version - Pre Steering Group Refinements)  

Ref 

No. 

Chalk Rivers: State 

of Rivers Priority 

Actions 

Target (2010) Target description Monitoring Comments RDRS 

 

1 

Secure favourable 

condition of chalk 

river SSSIs/SACs. 

Achieve Favourable 

Condition (FC) for all 

SSSI/cSAC designated 

chalk rivers. 

Achieve and maintain 

Favourable Condition 

(FC) for all SSSI 

designated chalk rivers. 

Monitoring and reporting 

framework to be established as 

part of process of 

characterising Favourable 

Condition.  Integrated with 

requirements for reporting PSA 

target and WFD. 

Priority action to achieve Favourable Condition for all 

chalk river SSSIs/cSACs.  Opportunity to designate 

additional chalk rivers reaches thus expanding network 

of protected sites.  N.B. River Avon and Itchen 

Conservation Strategies. 

Not 

applicable - 

Darent not 

SSSI 

2.1 

Establish a 

strategic 

programme for 

river restoration 

Establish a strategic 

programme for chalk 

river restoration             

(A) National strategic 

chalk river restoration 

programme set up.  

Establish a strategic 

programme for chalk 

river restoration: this is 

a policy and strategy 

target.  

National programme established 

by 2010 

Establishes for the first time a national programme for 

the restoration of chalk river catchments. Steers and 

drivers the development of individual catchment plans.  

Needs to be developed in the context of: WFD 

programme of measure; WFD River Basin Management 

Plans; PSA SSSI delivery strategy; requirements of the 

Habitats Directive, Flood Catchment Management 

Plans.  N.B. River Avon and Itchen Conservation 

Strategies. 

Not 

applicable - 

National 

framework 

2.2 

(B) Chalk river 

restoration catchment 

plans established in 25 

out of 161 

Establish a strategic 

programme for chalk 

river restoration at a 

catchment scale 

Plans produced to programme Need to be developed in the context of: WFD 

programme of measure; WFD River Basin Management 

Plans; PSA SSSI delivery strategy; requirements of the 

Habitats Directive, Flood Catchment Management 

Plans.  N.B. River Avon and Itchen Conservation 

Strategies. 

4a,b 
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2.3 

(C) Implementation of 

chalk river restoration 

catchment plans. 10% 

of river length meeting 

rehabilitation targets. 

% of river length 

meeting rehabilitation 

target in completed 

chalk river restoration 

catchment plans. 

Km of river length meeting 

rehabilitation target 

Rehabilitation targets based on river restoration 

cacthement plans. Key mechanism for achieving PSA 

target for designated rivers and  obligations under WFD.  

Target investment of resources into improving chalk 

river habitat. 

5a 

2.4 River habitats 

(RHS). 

Habitat enhancement 

leading to <30% graded 

poor and <50% 

obviously modified 

River rehabilitation 

actions result in 

improved habitat quality - 

measured through RHS 

(and other means) 

Stratified monitoring programme 

needed as minimum 

Links to 'Implementation of chalk river catchment 

plans'.   

3a; 4a,b; 5a 

3 

Ensure planning 

authorities take full 

account of the 

importance of 

chalk rivers, and 

their vulnerability 

Chalk river planning 

guidance in place and 

used by all local 

authorities together 

with a portfolio of best 

practice examples. 

Planning system protects  

chalk catchments  

Monitor % Local Authorities 

adoption of chalk river planning 

guidance 

The guidance notes together with a portfolio of 

examples of best practice will be designed to ensure/ 

promote the opportunities that chalk rivers present for 

urban regeneration and habitat protection.  Should 

include following issues: land take, flood risk, water 

resources, pollution, biodiversity etc. 

1a; 8a 

4 

Land-use - Derived 

from table of issues 

in State of 

England's Chalk 

Rivers report.  

Reduce arable land 

and increase 

permanent pasture to 

at least 35% of chalk 

catchments. 

Maximise run-off quality 

through land-use change 

Report on extent.  Monitor 

influence in addressing siltation 

and other concerns 

This target is designed to maximise run-off quality 

through landuse change.  

8a,b 

5 

Identify, set and 

agree ecologically-

meaningful, target 

flow regimes 

Identify, set and agree 

ecologically-

meaningful, target 

flow regimes for 20% 

of chalk rivers.  

Abstraction levels do 

not impair 

characteristic ecology 

of chalk rivers. 

Flow monitoring against targets. 

Biological monitoring using 

invertebrate LIFE.  

The target flows will feed into the Catchment 

Abstraction Management Strategies (CAMS) process and 

Environment Agency and Water Company Water 

Resource Plans. 

Done, 

and/or 

being re-

assessed - 

2a,b; 9a 
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6 

Identify solutions 

to unsustainable 

abstraction, and as 

far as is practicably 

possible, restore 

natural 

hydrological 

processes 

A) All 37 (240km) 

Alleviation of Low Flow 

rivers investigated and 

options determined; >20 

have alleviation 

strategies implemented 

B) CAMS used to 

identify further over 

abstracted rivers (ALF2). 

No chalk rivers to have 

ecology significantly 

impacted by abstraction 

Report on progress.  Also need 

clear monitoring and co-

ordination of results showing 

ecological response/recovery - 

feeds into selecting effective 

alleviation strategies 

Achieving sustainable water management providing for 

the needs of the environment. Should promote more 

efficient use of water in chalk river catchments.  Should 

this be a separate target?  

As above. 

7 

Drive towards 

biological GQA 

class ‘a’ and RQO 

GQA grade ‘A’  

Drive towards 

biological GQA class 

‘a’ and RQO GQA 

grade ‘A’.   

Year on Year 

improvements in water 

quality measured through 

GQA quinquennial 

review 

Reporting through GQA 

quinquennial review. 

Improvements in water quality need to combine 

measures to address point source and diffuse sources of 

pollution.  The water company investment programme 

AMP should be used as a key mechanism for change. 

  

8 

Progress towards 

all chalk rivers 

being within the 

guideline 

phosphorous 

standards being 

used for SACs 

Progress towards all 

chalk rivers being 

within the guideline 

phosphorous 

standards being used 

for SACs.  

Year on Year reductions 

in P measured through 

GQA quinquennial 

review 

Routine EA monitoring.  Increase 

coverage if needs be for small 

systems not covered at present 

Phosphorus levels are considered to be critical to the 

well being of chalk rivers.  As more is known about the 

ecological response/ relationship with phosphorus 

targets may have to be reviewed.  Programme designed 

to deliver progressive improvements. 

Darent 

already 

within 

guidelines 

9 

Further research to 

help understand 

key factors 

affecting critical 

species and habitat 

suitability 

Establish a chalk river 

research programme 

to help understand key 

factors affecting 

critical species and 

habitat suitability.  

Establish a chalk river 

research programme. 

Chalk river research programme 

developed and implemented. 

Provides an opportunity to bring together expertise 

from EA, EN, CEH, University's etc to develop a 

research programme focussed on addressing key issues 

affecting chalk river management not least the impact of 

climate change. 

Not 

applicable 
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10 

National 

programme to 

control non-native 

species impacting 

chalk rivers 

Develop and 

implement national 

programme to control 

non-native species 

impacting chalk 

riverse.g.  Signal 

crayfish,  mink 

control, Japanese 

knotweed etc. 

Return of native fauna 

and flora impacted by 

non-native species. (e.g. 

recovery of water voles in 

10% of chalk rivers)  

As part of catchment based 

control programmes. 

Provides opportunity to raise profile of issue and 

establish a national programme to tackle this issue.   

Local - 7m? 

11 

Chalk river 

management - 

Derived from table 

of issues in State of 

England's Chalk 

Rivers report.  

Develop and promote 

chalk river best 

practice management 

guidance with local 

variations where clear 

need. Include portfolio 

of best practice 

examples.  

Adopt best practice 

vegetation, bank and 

channel management for 

fisheries and flood 

defence  

No. web requests.   Promotion of best proactive guidance for chalk river 

management to include: weed cutting, channel habitat 

management, riparian vegetation management, fish 

stocking etc. 

3a 

12 

Impacts of 

stocking on native 

fish populations - 

Derived from table 

of issues in State of 

England's Chalk 

Rivers report.  

All chalk rivers to be 

designated Native 

Trout Waters together 

with the establishment 

of a network of three 

wild brown trout 

demonstration sites.  

Protection and 

enhancement of native 

fish stocks. 

Implementation of the Trout and 

Grayling Strategy.   

Linked to implementation of the Trout and Grayling 

Strategy.  Real opportunity to work with fisheries on 

habitat enhancement projects such as the 'Cinderella' 

Chalk Rivers Project with the Wild Trout Trust. 

6a 
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Appendix 6.   Examples of SMART summaries of Actions (from Chapter 6)  

 

Action: 3a. Establish, and issue, a clear policy statement on river maintenance that meets flood 
defence needs but minimises intervention  

1. Description:  

 Why (justification): River maintenance activities have the potential to greatly enhance the habitat quality 
of the Darent, or greatly damage it and limit the river’s natural ability to benefit from the improved 
flows.  Potential to deliver massive gains across the whole of the catchment for zero expense. 

 What (description):  Develop an agreed approach to leave some stretches totally alone (those not 
affecting infrastructure flooding) and adopting minimalist intervention approach in the majority of the 
rest of the river.  This will allow marginal fringes to develop and reduce urban flooding through 
encouraging flooding of floodplain grasslands. 

 Where : Throughout the river from Otford to Dartford. 

 Links:  Delivery through EA flood defence. 

 Organisational support?:  EA flood defence staff, supported by  the biodiversity team, will need to liaise 
closely with local communities to educate them of the benefits of the proposal (cost enabled through 
savings in actual river works). 

2.  Sustainability:  Action will result in far greater ecological and landscape benefit from the improved 

flows, and be totally sustainable as it reduces intervention and puts in train the potential for much of the 

river to become self-sustaining, and not requiring any future management.  

3.  Measured success:  Habitat improvements noted through visual observations and RHS.  Major 

improvements in animal biomass and bio-diversity.  Improved socio-economics of fisheries, and great 

contribution to development of self-sustaining trout and grayling populations. 

4.  Achievability:  Easily achieved. 

5. Realism: Realistic, but EA flood defence personnel will need to be both supportive in its introduction, 

and be able to defend the hydraulic performance of the strategy in the event of a major flood event 

6. Time-frame: Should be introduced formally in 2005, with on-going PR actions to inform the public of 

approach and also hear local views. 

7.  Estimate Cost (if possible): Nothing.  PR funded through savings in river maintenance works.  

 

ACTION 5a.  Implement river rehabilitation according to the programme developed in 4a. 

1. Description:  

 Why (justification): Much of the river is physically degraded, and not meeting either good ecological 
status or attaining its maximum ecological potential.  Due to severity of degradation, and the inability 
for the river to heal itself through natural geomorphic processes, intervention is required.  Actions also 
needed to fulfil obligations under the WFD. 

 What (description):  A rolling annual programme of works to be in place for 10 years, addressing highest 
priority, full consensus, areas first.  Once confidence of the public has been gained, and most effective 
methods determined, more contentious areas will be addressed.  Whilst there will be a series of actions 
in discrete parts of the river, all actions will be part of a master restoration plan based on a whole 
catchment approach.   

 Where : Throughout the river from Otford to Dartford. 

 Links:  Any physical measures required by the Fisheries Action Plan will be closely linked to this 
programme, as would any developments within the catchment offering potential for river rehabilitation.  
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These, and all local initiatives by angling clubs, parish councils or other local authorities should be under 
the umbrella of the strategic restoration plan (Action 4a). 

 Organisational support?:  Led by EA, supported by many other initiatives and bodies. 

2.  Sustainability:  Adoption of proven methods requiring no, or minimal, after management.  Use of 

approaches that will help the river heal itself (assisted natural recovery) wherever possible. 

3.  Measured success:  Changes to physical character of the river, as measured by visual changes and 

improved RHS Habitat Quality Assessment scores.  Ultimate improvement shown in greater biomass and 

diversity of plants and animals. 

4.  Achievability:  Easily achieved providing funds forthcoming. 

5. Realism: Realistic task with minimal uncertainties in terms of delivering what proposed.  Designs will 

need to ensure no additional, and preferably reduced, risk to property flooding. 

6. Time-frame: Ten year programme running from 2005-2015.  Review in 2010 and assess in 2013-2014 if 

needs to continue beyond 2015. 

7.  Estimate Cost (if possible): £100k per year would require a total budget of £1m.  Could be higher or 

lower, but considered good value in respect to cost of reduced abstraction.  Important link to improving in-

river habitats through changes in channel management for flood defence.  

 

 

Action: 7d. Lamprey: Dedicated survey throughout the river.  

1. Description:  

 Why (justification): Need to determine if present in the river. 

 What (description):  Dedicated survey using standard protocols set out in LIFE in UK Rivers 
publication 

 Where : Throughout the river from Otford to Dartford. 

 Links:  Delivery through the FAP. 

 Organisational support?:  Likely to be EA fisheries, but universities and research institutions may be 
involved too. 

2.  Sustainability:  Action to provide information to help sustain the population if present. 

3.  Measured success:  Survey completed to high standards, and providing EA information to appropriately 

manage the river for this feature interest, if present. 

4.  Achievability:  Easily achieved providing the limited funds forthcoming. 

5. Realism: Realistic task with minimal uncertainties in terms of delivering what proposed. 

6. Time-frame: Advice needed to determine whether one years survey sufficient, given suitable survey 

conditions.  By 2010. 

7.  Estimate Cost (if possible): £5k??  

 

Action: 7h. Trout & Grayling: Clarify grayling status, and develop a strategy to manage/protect the 
existing interests by working with current trout fisheries, harnessing their aspirations, knowledge and 

take account of socio-economics of grayling in the river. 

1. Description:  

 Why (justification): Characteristic species of chalk rivers, with poor status. 

 What (description):  Provision of better understanding of survival of stocked fish, and where 
recruitment now possible. Determine what needs to be done within the river rehabilitation programme 
to make parts of the Darent more suitable for grayling.  Determine which angling clubs would promote 
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grayling, and where within the Darent that is not part of a club would be suitable for grayling, and may 
also provide sporting facilities for the general public. 

 Where : Throughout the river from Otford to Westminster Mill in the first instance. 

 Links:  Key to success will be delivery through integrated actions within the FAP. 

 Organisational support?:  EA with some assistance from angling associations. 

2.  Sustainability:  Action would provide information to help maximize returns on the considerable effort 

already being taken, with limited success. 

3.  Measured success:  Delivery of information in the first place, then measurable confirmation of sustained 

populations in the Darent, in the absence of stocking (providing recommendations are that the river is 

suitable)  

4.  Achievability:  Easily achieved providing the funds forthcoming. 

5. Realism: Realistic task with minimal uncertainties in terms of delivering what proposed. 

6. Time-frame:  By 2008.  One-off contract of <1 year. 

7.  Estimate Cost (if possible): £10k??  Using fisheries consultant working closely with EA. 

 

 

 


