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Executive Summary

The River Darent is a small river in navesst Kent, flowing into the Thamestuary north of DartfordUp to the

late 1800s the Darent was considered one of the finest troutwenalikn the countryThe underlying chalk that
gave rise to the Darent 6s r,evasiasdwamrted hsl aovatppgutodneet anme d
increasing human demand in thie @htury. From the very modest abstractions of a hundreygesevels rose

slowly untildramatiallyincrease in the 1950s. The effect on the river has been severe whenever there are natural
periodsof drought when parts of the river driedoepiveen 1976991

As a resulof the Darentdrying, itwas included in the first UK investigations into low flows in 1987. Following
confirmation that abstraction caudkd problem in 1992 theDarentAction Plamvas set up.After extensive
investigations, Phase | of the Plan was implemented in 1996, resulting in reduced abstraction from the head of
catchment, and provision of augmentation flows to the lower river in times of low flow. Betw2@d/2D@re

will be further reductions from abstraction points further down the catchment.

As the EhvironmentAgencyis keen to promote an holistipproach to managing the river for the benefit of ecology,

and the local people, a catchrveide manageant strategy for the riveas been proposedhe primary objective

is todevelop a river management strategy to enable characteristic chalk river habitats to be maintained, enhan
restored or created through promotion of projects and sensitiveansgamentTo successfully implement river
restoration requires sound knowledge on the status of the environmental assets, as well as the factors that
positive and negative influences on th&wetermininghis has been the subject of the studyrrepdere. It is the

first part of twoparallel studieghe secondpropose sustainablenanagemenstrategies and a programme of
measures to restate River Darenbased on the conclusions presented in this report

To assess the ecological status bfe Dar ent |, a O6Key Featur é&leventisceetee st 0
species, group of species, or haitatracteristiof chalk riverswereselected to give an indication of the health of
the river environment Some are Habitats Regulatiepecies/habitats, someio@iversity Action Plan
species/habitatsopme characteristic species of chalk re@rsegood indicators f r i v eor of greqptusacioi t vy
economic/recreainal importanceThe rationale for this approach was that this mingmta, for which at least
some data are available, would give a good indication of the general ecological health of the rivadf@semghole.
feature interest there was not only an assessment of their status, but a review of the faatoostthrdiuameatial on
limiting their quality. From thisefollowingkeyconclusions were drawn:

(@2}

Only Bullhead is considdr® be in Favourable condition.

Macrophytes are near to Favourable statiesaating their maximum potential.

River habitat varies from Unfavourable to Favourable, but large armannthfavourable condition.

Salmon and Lampreys are Unfavaargrobably naturally so.

Fish communities are of moderate stanesstockngafter droughts means st@re not oDarent provenance.

Trout and invertebrates are both Unfavourable, but showing signs ofrélcevdermer only slightly so.

Water vole and grayling are present in thelyiviein Unfavourable conditionnd showing no signs of recovery.

Otter and craydh are in dfavourable conditioand lost from the lower river.

Four of the 11 06 Hresaverestimpactsmesuitingdreningdedactbr spedific to them (e.qg.

crayfisimpacted bwlien species)

Periodic drying of the channel has the mosextensivand severegnpactfor most interests.

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

moderate impacts seven of the 11 interests

9 Historic changes to the channel fopminarily relating to milling many centuries ago, has left a legacy of very
high impacts for two interests, salmon and chalk stream habitat.

9 Siltation of the river bed is consideresbgorimpact for several interests, with the problem being a combination
of river management practices and-leved

1 Channel management for flood defence is considered to be an important influence for the majority of featur

interests. Rarely is it considered a determining factor, but usually assessed as a hugelydarptstantthe

ability to achieve potential.
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1. Introduction

The River Darent is a small river in novést Kent, flowing into the Thamestuary north oDartford.

From its source near Westerham, it flows for almost 40km, and to its confluence with the Thames covers
area of c250kinThis excludes the River Cray, a major tributary which joins the tidal Darent between
Dartford and the Thamesinformation on theDar ent 6 s hi st or vy, ecol ogy,
available graphically on an attractive colour CD-(EM). This also contains technical reports as
references, ambntechnical papers for n@peialists.

The River Darent has its main source 25femabove sea level, rising as spnrite iLower Greensand

Ridge From here, it flows eastward towards Sevenoaks, where it turns north, cutting through the Nortt
Downs before joining the Thamesestuary. Porous chalk underlies nearly-gjuagers of catchment
primarily north of Otford

For many centurigbe Darent Valleflas beemccupied by manyith featurestill present that reflect its
historic past prehistoric earthworks, Romeaflas atlullingstone, Farningham and SutiéRone and
medieval castles latllingstone and Eynsfor@ihe river was once used as a source of power for over 25
mills (EA; 2002h)which meant that much of the flow was diverted down artificial channels which left very
l'ittle Onatural & stream between milihl 1p8H_Bdshectl
first paper mill was established on the Darent at Dh(Ez#x 6 CD; 2004. On the floodplainsyhere

there were once extensive water meadows, much of this land has been developed for housing, or gravel
or used for intensive agricultural. éene of the surviving mills are in production now, althoughafome

them do have operable sluices. Many are private residences and the occupiers remain responsible for
own sluices.

Today, there is a distinct split betwiberheavily developed urban are&3reéter London ithe northof
the catchmen{downstram) and the protected rural green belt d@ace#he south (upstream)Urban
development covers around 23%hef area. Outside urban aregsicultural land for arable and graiang
the main landise while woodlandccupies about 11% of the catchmema(almost all of which is
deciduous)The rural Darent valley still providegportantrecreationabpportunities (e.g. Darent Valley
Way)andthe flooded gravel pits are valuedadsre reserves, fisheries or sitewdber sports.

In the late 18@0the Darent was considered one of the finest trout rivers in the country, a position it had
held for centuries. Catastrophidygan in the early 196Rilledvirtually every living thing from the river

from Sevenoaks to Dartford, but gradually it reedvever successive decadBges; 2002) The
underlying chalk that gave rise to the Darento
wanted as a water supply to meet an increasing human denseetin&sgure lafrom the very modest
abstractions of a century ago, levels rose slowly until a dramatic increase at the end of the 1950s
Lullingstone and Horton Kirby). The effect on the river has been severe whenever there are natural perio
of extended low rainfall @drghts). Many kilometres of the Dammivnstream of Lullingstoneere dry

for a long period in 1976. No reference to such an event in previous severe droughts4{elmv&9d33
been found, implicatirthe increased level of abstraction as the key fadton what may have

The reduced flows in the river, and periodic drying, resulted in the Darent being included in one of the fir:
UK investigations into low flows in 1987 (Halcrow; , 18878% Shortly after this, the river was included

as one of the wor st e X ravargp(INRAS 19938 fCondetn fod theoDarent Wag w 6
heightened by repeat drying of the river in the drought perio®1L.9&%ncern was matched by action,

and many studies were carried out to help dlaeifgxtent of the problem, and what remedial measures
could be taken. Mott MacDonald (1992) produced a report illusrdtamgememheasures that could be
takenwithin the river to modify the effects of low flow, and improve the landscape and ebiygy g
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Many other studieBavelooked at quantifying the extent of the impacts on flow that resulted from
abstractioriseecompendium review MRA; 1994)

Cumulative Abstraction (in Ml/d)

1900 n’-w ﬂh ﬁh nln ﬂ!ln f uio wh 1lbn 1950
1 t 1 1 1 Time and location of

g E g i i 5 abstractions

Figure 1la(from NRA 1994) Abstractionin the Darent catchmentrose gentlyfrom initial
abstractions at Darenth in 1902ntil a major increasebetween 1950 an@i960occurredat
Lullingstone and Horton Kirby

In 1992 theDarent Action Plavas st up. A specialist team of consuits studied the problem and
producedan action plan for theationalRiver Authority (NRASd now subsumed within the Environment
Agency)the regulatorand Thames Water Utilities (TWUIlthe company whicsupplied water to the
public The aim of the pl anbdwhal khastdaat tilp méoveh e Ri ver

Much of the work involvedomputer modeling dfow the underground water supplies and river flows are
affected when water is taken from the aquiferinfblnation from this study was used to consider the
different possible ways for dealing with the low flow problem. The NRA also launched a wide range c
supporting studies which would find answers to theisgguifronmental questions tbamputermodds

could not answer. All the information was published in one major five volume ref898 i(e.g.
NRA/GDC 1993), and summarized in NRA (1994)is gaveise toideas for a solution that became the
content of a proposal to Government in 1994t its heart, were proposals to reduce abstraction and

a ¢ h i eBndaronmentally Acceptable FlodbRRegdueing the rate that water was taken from the public
supply boreholes in the Chalk and Lower Greensand aquifers which feed BrediMegg; 1999)

As a result of implementing Phase | of Mfa@ent Action Plamce 1996 there have been significant
improvements in river flows through both reductions in abstraction and local flow augmentation in low
flow periods, and more are planned in the futuRhase Il. The plethora of studies also identified that
abstraction was not the only <cause of degr ada

recognized thad gain maximum environmental value from improved flows in the river requoredtact
be taken on other fronts.
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The EA is keen to promote an holistproach to managing the river for the benefit of ecalodthe

local people, but with a clear link to local semamomic factor®o. The aim is therefore to produce a
catchnentwide management strategy for the riMaee. Kent Area oEA is promoting a River Restoration
Project to be implemented on the river, with the primary objettieselopg a river management and
restoration strategy to enable characteristic chalk river habitats to be maintained, enhanced, restorec
created through promotion of projects and sensitive river management.

To successfully implement river restoration requives! knowledge on the status of the environmental
assets and character of the rivewedkas the factors that hguasitive and negative influemioa them.

The EA & nvi r o n mébeAt2@00) staterhatithera @re fostages needed to suchidlysimprove

the environment:

A assess trstate of the environment at any one time;
A identifypressureghat affect it;

A consideoptions;

A make the appropriatesponse.

Two parallel studies have been carried out to address the first three of dhsst the EA promote
consultation with all other interested parties to fulfil the falrtramely, implement sustainable
management and restoration on the River Darent. The studies have only covered the river from Otford 1
the Thames estuary so fdowing overthe underlying chalk), with the intention of doing the upper
catchment in the futureThe outcome is a draRiver Darent Restoration Straté@PRS. Figure 1b

shows the area of study.

This is the firsbf two volumes relating to the studyreports on an assessment of the ecological status of
the lower Darent, its limitations and factors affecting its failure to meet its ecological potential. This he
involved reviewing all available ecological data and the practices and pressiluesdkatver ecology.

The output is intended to be used as a consultation document to enable the general public, and other proj
partners/stakeholders, to input their views so that a consensus can be reached on what the present statu
theriveris and what i s required to enabl e ismaximom r e a«
ecological potential. These are Requirements under new European legislation, the Water Framew
Directive (WFD).

This volume should bea@ alongside a second rep@raft River Darent Restoration Strategyol. 2.

Strateqgy and Programme of Actiors(Holmes 2005. This assesses what has been achieved through
the 1992Darent Action Plamd other initiatives, and how catchment-leseqd water resources, flood
defences and other activities might be managed in the future in a more integrated and sustainable man
This is needed to bendtfie ecology of the river that has clearly be@nrsin this report to be severely
degraded. It is also required to enhance natural landscape assets, its resources for recreation and am
yet at the same time provide @fftctive and sustainable water use and flood management.

Under theWater Famework Directive (WFD¥ymall rivers, or reacheslafge rivers, will be split into
Owater bodi esd. The study section is |ikely 1tc¢
the whole of the Darent and Crajhe present prioritysito assess pressures and impacts, and assign a
pr ovi si on aléssifidasidnadf wateiBbodies) Indludinddrent, are still out to consultation and
therefore no definitive classification exists ietvever, thédarent, like most Kent rivgiis likely to be
designated as'heavily modified waterbodyrhe requirement over the coming years will be to undertake
actions that allow it to achieve its maximum ecological potential

No parts of the Darent from Otford to Dartford are designasemnportant UK (e.g. SSSI) or EU (e.g.
SAC under Habitats Regulatifii®]) conservation sites, but some of the catchment is within an AONB
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(see Fig 1b) Being a river deriving much of its flow from underlying chalk, the Darent is classified as a
chal k river, and as such i s c(BAPgto held prdiegt viilnargblea n d
habitats and species. It also supports speciesawehadvered by the Plan.terms of legal protection for
species, being a BAP Priority Species carries no legal protection but should be a material consideratiol
planning decisions, and the EA is committed to implementing a wide r8pgeies Aain Plan $AP

actions, particularly those for which they are Lead Contact in thelasK BAP species are, however,
protected undawildlife and Countryside AWCA) 1981 (as amended) and/or HR (regardless of whether
they fall within a designated dig)slationExamples include the otter, water vavid crayfish The Kent

BAP is currently undergoing a major revision which will see a raft obigatAdtion Plans (HAPR, but

no SAPsare being developed in the revised Kent B&ie. Chalk HAP is lagty completeThe EA also

has an internal Kent Area HAP (basedh&Southern Region Strategy) for chalk rivers and associated
species plans.

The newnationakhalk riveHAP targets for 2068010, 2020 and 2030 are now lad$iag revised and with
JNCCfor consideratian In volume 2 the way in which tR®RSis envisaged will contribute to the
national HAP is discussed.

wiimington

Limits of
consideration
in this Report

Swarley

. #
&

St Mary Cray #_
Crockanhill

— Cabchmant Buundary
— WaleCowss
Eult up araa
AONE
[ Priority ares for watar vole consereation
— Priority area for cragfish consareation
— Significant chalk stream habitst
B 55513 with sirong water ralatad aspect

Figure b Map showing location of the River Darent, and the stretch covered by this study
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2. Approach

To assess the ecological status of the Darent) Ke y Interesa tburagppr oach has be
discrete species, greub species, ohabitaf have been selected to give an indication of the Hethéh o

river environment Some are Halats Reglation species/habitat§Otter, Salmon, Lamprey, Crayfish,
@&anunculds a b i, somé&B&P species/habitats (water vole, chalk stream hahitatsome merely
characteristic species of chalk rieeosit/grayling)goad i ndi cators of river 009q
great sock@conomic/recreational importance (fish community)

The rationale for this approach was that this range offbratdnichat least some data akailable, would

give a good indication of tigeneral ecological health of the river as a whole. They would tieis be

0 b ar o mdts averal dealth.f The assumption made was that if this group ofsinteresh good

health, it was most likely that the majority of others would be also. In terms of developing a manageme
strategy, it was important to have clear issues to address that could be linked to monitoring the percei\
benefits that would be dexd from its implementation.

As is often the case, sufficient data to perform a truly objective appraisal of the ecological status of the ri\
were limited. The approach adopted was to review all survey didsatundthat was readily available
andthen takeaccount ofad hoaecords and information. Of great importance in the process was the
utilization ofknowledgehat EA specialistsvorking in the Kent Arehave This was the first stage of
ecological assessment reported on here. To impeoe#fitiency of capturing additional information in

the future, an interim evaluation has been made, prior to public consultation. During this phase ¢
developing a sustainable management strategy for the river, interested parties are invitedto endorse
modify the asssments based on any additiofafmationthey hold. Particular assistance in this is sought
from those who live and work on the river, or have done so in thegmstially those with a long
association with the catchment

In detemining a perceived stattisere has been attemptto follow the Natura 2000 definition of
O6Favour abl e s tJihtuNatire Gonsdrvatarnl Goonmitted’English NatUNCC/EN)
terminology on reporting to government on the stat8pexdial Areasf ConservationSAC3 andSites of
Special Scientific IntereSISSls However, as these terms are primarily for reporting purposes, and not a
guide to management, these have been changed slightly to amplify their irsedlditiessto the Water
Framework Directive terminolog@ five band scale of quality has been used, consistent with the WFD
(ard the colour codes for quality)

In the future, thaVFD will require waterbodie such as the Dar eats at ws & e(

measures to achieve this in pl maxien)medoojogiiiplednt ioal,
Fish, macrophytes, invertebrates and algae are all used in the assessment. Good status has yet t
precisely defined, but hauld result in plant and animal communities being present that are only slightly
different from those expected in natural, unmodified, conditions. The WFD requires the ecological statt
of waer bodiedo be determined, pressures identified, and maiogen§ or restoration to, good status.

After the public consultation phake Darent waterbodys | i kel y t o be confir me
as such, measures need to be put in place to en

The Natira 2000 definitions gives clear guidance on what should be determined through status assessm
for the Habitats Directive, and this is summarized in the monitoring documents produdexhdyitE
partners involved ih h lefe i UK Rivérs p r wwwaieetlife.drg.gk. The definitiol
statuso i s:

The conservation status of a natural habitat (in the Darent Rathencullmbitat) can be taken as
favourable when:
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1 olts natural range anea@s it covers within that range are stable or increasing.

1 The specific structure and functions necesstgnfandgistrance exist and are likely to exist in t
foreseeable future.

| The conservation status of its typical speci

The conservation status of a species (the feature interests selected on the Darent) may be taken
favourable when:

1 oOoPopul ation data i ndi cat e-tetnhbasis astahveblescpmgpanene & its
natural habitats.
| Thepeci esd natur al range i s neither being red

1 There is, and will probably continue to be, a sufficgiantty lajatdiabits popidabdiora loterm
basis. o

If the Darent was a SSSI, ksigNature would report on the status of the river in four categories given in
the box below.

ENO s

Destroyed/Part Destroyed/Unfavourable and Declining

SatbiSReporting Categories

Unfavourable and Maintained

Unfavourable and Recovering

Favourable

The Darent Strategy has adopted a similar, but not identical approach, as shown in the Dois below.
system allows reference to the feature instadgbwithin the entire catchment from Otford to Dartford
Where there are discrete differencabléanspatial variability of ecological status, these are identified and
summarized.

Colour code Natura 2000/EN Water Framework Additional Darent
definitions for SSSIs Directive Status context
' RED: Destroyed/Part Bad (severely degrad( Destroyed/At risk

Destroyed/Unfavourablg
and Declining

[HMWB])

ORANGE: Unfavourable an| Poor (significantl] Poor condition 8 has
Maintained changed from pristine) | been much better in pa

YELLOW: Unfavourable an| Moderate (mderately Also includes Mturally,
Recovering changed from pristine | moderate or worse

GREEN: Good (slightly departin nearFavourable or clos

from pristing

to maximum potential

Favourable.

High (pristine or ear

natura)

Healthy and not at risk

Draft River Darent Restoration Strategy 1. Environmental Quality Appiiaigalrch 2005 9



In tandem with the assessment of statumyréaconsidered most influential in affecting the status (both
good and bad) have been suggested. These have been generated through interpretation of the literature
consultation with the appropriate EA specialists. this tooa fivepoint scalevasadoptedio rank the
probabledegree of influence factors hawethe status of the feature interests: these are listed in the box
below.

Score Descriptionof extent of influence on status

Probably key influence

Major influence

Importantinfluence

Moderate influence

RINW O

Minor influence

Blankor not cited None or not known

A standard reporting process has beenfosedch feature intergstith each one concluding with a series
of possible actions that should be taken forwarRR[3R& volume 2).

Whatis presentedni this reports an understandingf ecological healthased on available information.

l deally all -wasédd bleutbewe ddaoc a-sets tohabow ¢his to bheedonma t ¢
properly. Therefore muahf wh a't has beelmadeddE, iy omalkdigregneagqu
bet ween known changes in O6status/ healthd of t he

ecological interests. Best judgments have been openly madesatetigrebe supported or challenged.

It is accepted that in some cases we are dealing with uncertainties, but this draft assessment provides a
for building consensus on what is wrong, and what needs doing (when, where and why) to make the rive
better environment for all.

If new information contradicts the assessment, or conditions change, the status categories should be revi
Through the implementation of tRORS it is hopd they will be revised upward$e giority nowis to

gaina congnsusview onthe diagnosisf the health of the river through the feature interests selected.
Agreement on thigrovides a firmer basis for determining the key factors responsible for the status, and the
actions needed to protect the best and impheviest.

3. Background information on the character of the Darent
3.1 Introduction

A very brief description of t hHermore derils, & SICDst or
(2004) A particularly interestiand well researchadcount is that of Rees (2002).

For presentlay management to be most effective in addressing problems, knowledge of how it ha:
changed, and why, in the past is importanow€dge othecharacter of the catchmgeand its pressures,
enable a betteunderstanding ofs presentday ecological statudlatural and anthropogenic factbase

shapd its character and ecology, some wwatgr influence than others. This brief section covers the
three mat important physical characteristied havegreatest influence on the ecology of the river (the
threepoi nt s odfriver health(Madseni§95.e

1 Water gantityd flow (3.2)
1 Water gality(3.3)
1 Physicalltaracted habitat(3.4.
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Sections 3.5 and 3.6 give brief accounts of biologeralctions and catchment larsaé issues that also
have a great influence on the ecology of the River Darent.

3.2  Water quantity- Flow

The Rive Darent has a aditment ofmixed geology, but naturally has goodtmselue to groundwater
derivedfrom the sandstone (upper catchment) and cldiwr{streanof Otford) 6 EA; 2000a,b). In
contrast to most rivers that have a high-thaseit is subject to some major surface water floods (Halcrow
1987 Rees 2002)as a result of runoff from less permeablasacé the catchment (gault clay) and
urbanisation

Figure 3.2a is laydrographfor the river at Otford showing flows in the period 1B8¥2 It clearly
illustrates that within this period discharges have varied fronyvdtmlio nearly 15 cum¢t26 Ml/d).
Floods exceeding 10 cumecs are infrequent, and 182139@l 19987 very low flows dietween <0-1
0.2 cumec$8.617 Ml/d) occurred for long periodand even fell below Ml/d. The hydrograph is
representative dhe whole of the Darent between Otford and Dartfapdyt from duringxtremelow
flow periods, when there has bdtaw-failureat EynsforeHawleyin suchyears as 1976, 1989 a4a€0.

Darent Daily Flow at Otford
15
)
g 10
-
)
S
|
5 5
LL
0
SR e S A LA RGeS U SR\
3‘§ O 3@0 3’§ N AT 3?? sé\ sé\ 3’§ 3’§ @ @ s‘?’(\ 3‘§ 3‘§
Date

Figure 3.2a Hydrograph showing flows in the Darent at Otfd from 19872002

Many published accounts refer th@ Darent as a chalk river (ttalv; 1987 makereference to
descriptios of the Darent bein@ne of the ficbsaik rive of the couptrisgure 3.2Ishows a hydrograptf
flows in the River Itchen, Hampshire. Tlhustratesfor the same 198002 period as that for the Darent
in Figure 3.2ayhat a classic chalk stream/river hydrograph looksvitkedrought flows and peak flood
flows within ten fold of each othef. {he Darent at Otford hasuchflows with c12 fold differencs).
Whilst flood flows are of a similar magnitude, low flows on the ltcheBOarmesgreater than they are
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on the Darent. Flows are also far more constant on the Itchen, wighadel increasing and decreasing
flows before and after peak flows, in contrast to the comparatively very rapid rises and falls on the Dare
The hydrology therefore reflects a mixed geology, and not a catchment just fed from chalk &quifers
important to appreciate, therefore, that the flow characteristics of the Darent are naturally different fron
those of a classic chalk river.

There are many accounts detailing the impacts of abstraction on flows on thERar&RC; 1993,
NRA; EA; 1994, 2000b, EA Furey 2008,0. This is perfectly illustrated in Figure 3.2c, a hydrograph for
the Darent at Hawley for the 18 year period-1988 This shows thiéowsthat would have occurred in
the absence of abstractiand those that were reded. Themassive reductions actualflowsis due to
abstraction, but should be also noted ttiktws naturallyrise and fall far faster than they do for the Itchen
(cfFig. 3.2h)

Daily Mean Flow on the River Itchen at Allbrook and Highbridge

25

20

15 ~

10 4

Flow (cumecs)

Figure 3.2b Hydrographsof flows in theltchen, a classic chalkiver

Abstraction of groundwater increased gradually for 60 years from the start ‘bfcérgu®p, but rose
dramatically at the end of the 1950s (see Figure 1a, NRA; 1994). Through the exhaustive work carried
for the Darent Action Plan (see NRA; 1994, 200
rainfall periods sindbe 1970s have been greatly exacerbated by the increased abstradtiah hawvels
occurred since the 185

It is noteworthy (Halcrow; 1987) that the gauge at Hawley was only installed in 1963, and prior to that litt
or no reliable flow data areadable for the Darent. The report quotd$iese were so inadequate that the
Engineer to the River Board, when asked whether flows in the river were diminishing, was able to say in
has are not of such extent or detail asnoterahiante any definite opinion on the subject.” (Dartford Ch
21.12.62). The low river flows in the summer of 1962 had caused local concern, but the River Board de
recorded lower flows in 1949, 1950, 1953, 1957 andal86ORNex Breservation Society has supplied a cop
letter from Mr W G Millen to his MP, Sydney Irving, in May 1962. Mr Millen lived in the Mill House at Hc
between 1914 and 1952, and nearby since. He worked at the Mill rimiishvadvhisdrous interference witt
the flow started in about 1960, with continuously depleted flows from July 1962 onwards. A \aater cress
Hone reported his supply springs dry in 1962, the first time he had seffesadlimiss @etplger | 12, 1962).
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These observations are consistent with the increasing level of abstraction at Darenth, Eynsfor@, Horton K
around this timé

Comparison Between Naturalised and Recorded Flows at Hawley
(1970 - 1988)
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Figure 3.2c Hydrograph for the Daent at Hawley, for the period 1972990 (from: NRA; 1994

Themost obviougffectof abstractionkas been to redutteeflow in the river in places.to
a tricklein 1972;

no flow in winter 1973/4 faseveral months;

no flow for a short period Sept 197,

no flow for >4 months in summer 1976;

no flow for >4 months in1989;

no flow for >5 monthsin 1990.

E R

Under most flow events, and especially obvious in very low flow periods, the river does not accrete flo\
but losses it, on passing downstream from Otféiglre 3.2d reproducEs 4.8 fromthe NRA report of

1994. Tis shows that this ot naturalbut due to abstractionEven in the extreme drought of 1976,
models suggest that the small flow that was provided to the river from the greensand in the uppe

catchment would not have been lost through the bed of the Darent, but actually added dtvattonab
was taking place.
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Natural accretion to flowd Shoreham, summ( Flow augmentation during low flovds Darent
2004 Action Plan Phase | measures

The Darent Action Plan

UnderPhase | othe Darent Action Plamabstraton has beeneduced from thergensand in the upper
catchment, and under low flow conditions augmentation of the lower Darent occurs at threeatocations
LullingstonekEynsford and FarningharReak abstractiotsve been reduceg almost 20Ml/d, and flows

in the lower Darentlso augmenteay up to an additional 15Ml/d, triggered when the flowbeikaiv
monthly target flows at Otford, Lullingstone and Hawley gauging statibnlingstone these range from
0.300.46 cumecs2540 Ml/d).

Phase | has been in operation since 199®&ase |l involving further reductions from the chalk aquifer,
IS in progress of being implemented from 200F. lis possible that the river might édalied in places

in 1997 had Phase Ithie Plamot been implementedtHowever agpeat of the severe droughts that led to
the river drying several times in the past have not been repeated since 199ie, @nly further
refinement othe models, will identify if the measures will be &riougetain flows in the river during
future droughts.
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Figure 4.8

Naturalised Flow Accretion Profiles
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Figure 3.2d Flow accretion/flow loss profiles for the Darent in three example periods (from NRA994)
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3.3 Water Quality

This brief summary of the water quality of the Darent hasshpparted by information provided by
Roger KiddEA, Kent Area)

Up until 1989, water qualityomtoring was theresponsibilityof ThamesWater Authority, and then
ThamexRegiorof the NRA. It was thetransferredo the Kent Area oboutherrRegion of th&A,; their

office only contains data from 1990. However data are thought to extend backheld @80rhames
Region of the EANo great effort has been made to track down these data in this study because the revie
of key factors affeaty the ecology of the Darent came to the conclusiowdket qualityn the past three
decadedasnot been perceived as a key determining fagbarcting biodiversity generally, or individual
species.

Although there are sites regularly monitored agwstiof Otford, the Otford monitoring site is used to
represent water quality for the lo@arent

In general, water feeding into the lower Darent (Otford to Dartford) is of high quality, as it receives minima
pointsource discharges. In the Honey $tmam there are some small package plants that do not always
discharge high quality effluents, and the trunk sewer burst in 2003 here, but there were no impac
discernible in the Darent itself (determined through biological monitoring gathered &sthgart o

i nvestigation following the incident exportedlaway g e n
via a trunk sewelsolated farm pollution incidents occur, but these are not known to have ekieinded
effects through the Otford to O#ord lower reaches. There are some consented industrial discharges at
the lower end of the catchment, notably downstream of Brooklands, but these are generally of good qualit

Storm oveifflows may discharge to the river throughout the reach, bubalveseot been reported to have
caused pollution sufficient to result in fish kills. Examples of manholes on the trunk sewer bursting in son
stom periods are also reportedpstream of Otford isolated oil spills, and silt pollution from
developments, aldind their way to the river, but again the effects of these are usually local, and without
any known serious ecological consequences. -#&ilongimazoine and atrazine study in the Upper Darent
showed levels to be very low, and not a problem; iliseabsherefore that the same applies to the lower
Darent.

Silt runoff from the catchment is considered by most ecologists who knDarém welto have most
detri ment al effect on the river ds bi drecougment, I n
especially as the impacts of elevated silt levels arising from the land are amplified by low flows and ov
wide channels.

Longterm monitoring shows that theter qualityRE2 standard is consistently met for most parameters
(>70% dissolved oxygen [DO]; <4mg/l biological oxygen demand [BOD] and < 0.6mg/l amipnium
There w&wrad uébadeil ures on the basis of wi de di
sampling is not done early in the morning, levels areptadte levels. However the low levels during the
night reflect high respiration rates from the luxuriant plant growth. In places this is dominated by
filamentous alga@ladophora & Vaucheiihe seasonal abundance suggests relatively high nuglent lev
Reference to loAgrm data on nitraseand phosphasewould suggest that levels are relatively low, and
hover around the levels set for SSSI riversglysBNature(<60ng/l P). With dumping of sludge at sea

now abandoned, more slurry is tippethnd, but there is no evidence this has resulted in higiemtnut
levels in the river.

No one in theEA Kent Area water quality section has knowledge of any serious pollutionsincident
affecting the Darent in the past 15 yéRoger Kidd; pers. com)yn This is consistent with no known
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impacts from water quality or pollution incidents being reported by the biodiversity, biology or fishery
teams. Save for some concern regarding too much filamentous algae affecting the macrophyte commur
the samegrsonnel rarely mentioned water quality as an issue (other than silt); therefore maintenance of t
present quality, and protection from pollution incidents, is considered adequate to enable ecologic
recovery when other, more influential factors affeittéir status, are addressed.

It should be noted that Halcrow (1987) reported that prior to the 1900s the water quality in the Darent ws
probably very good for the most part (despite the numerous mills), as the river was such a renouned trc
fishery However, they reported thpollution hit the river in the first part of the™l1€ntury, and
decimated the trout population. What effect it had on the rest of the ecology of the river, and how long |
took to recover, is not knowmore detad of the catastrophy is given in Rees (2002). The cause was the
widening and reurfacing of the A225 from Sevenoaks to Dartford which began in"a888st overnight
every living thing from plant life to fish was wiped out and, to alest¢mesarémtrpesame a lifeless, usele
channetfue to poisonous substantese ac hi ng Heoml s 0 a dRedqpk rebolect that things 0
seemed greatly improved in the 192 O0od&isg aguatidweed) y
mi nnows and some coarse fish at | east?o

The above illustrates starkly that the drying of the river in 1976 was not the only catastropHy in the 2(
Century that the Darent had to endudewever at the start of the®a2entury, watequality is good, with

the key nutrient, phosphorus, within English N
nitrate witln the drinking water standardsitrate levels are not of concern to EN (Chris Mainstone; pers.
comm.)Phosphoous levels are lower than they are in the Itchen and Test.

3.4  Historical Channel Modifications and Presentday Management

A detailed account of the history of the Darent going back to the Stoisepfmeded by Rees (2002)
Halcrow(1987) givegood backgrounchformation too omills, watercress beds situated on the river
in historic times.

The Darent valley, and the river itself, probably started changing significantly during the Roman occupatic
Halcrow (1987) report the Roman Vitlawlingsone was built in AD 75, and Ree ( 2 0 O Zhpirvilas a t e
sited along the valley at K@tisidg Shoreham, Lullingstone, FarningharhloRaneKilhy and Wllmlngton

stow this to have been the greatest concentration of highwlass Roma gs anywher e i n E

Over the centuries the reliable flow of the river was used to power mills, no fewer than 27 of them. Th
mills would have been the reason why much of the river would have been modified, with courses divert
and enlarged upstream of mills to providerlaegas of water. Due to the river dropping about 55m from
Otford to Dartford (steeper gradient than the Itchen), considerable lengths of river were not impacted b
modifications for milling. Howewverlater centuries other changes were made rivgheourses to create

and operate watermeadows in the valley bottom and also ci¢taldyed; 1987)Later still, dkeshave

been formed either adjacent to (8auth Darent)or on (e.g. Lullingstone), the course of the. rilrer

places, as at Dath, the course of the river has been moved, and the bed lined, to enable gravel to b
extracted under the old course of the.river
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I .

The diverted and claylined rir c

Most of the old water mead®wstems of the Darent are also long gameer housing estates, industrial
complexes, gravel pits or been lost to improvements in agriculture (significant amounts being arable fields
the margin of the river). Two features of the valley thus corithretstenclassic chalk stredrtypically the

do nothave arable fields abutting on to their margins and neither do they have their immediate enviror
exploited for gravel. Thus the land adjacedtftee channel itself, indic#it@t the Darent is not aaskic

chalk stream in ecological terms.

The river today is therefore greatly modified from a hatata by major changes maudehe past.
However it is also affected by modern management praétipesgramme of annual maintenance work

on theriver is carried out by the Environment Agency. This pasgmesponsibility for managing the

river has been passed down from the duties carried out by the NRA, Southern Water Authority and th
Kent River Board before them. Typically the Agency erbateall material that could block sluices is
removed. This includes annual clearance of herbaceous growth to prevent it becoming dislodged at time:
high flow and the pollarding of trees during the winter if there is a danger of them fallingein Theeri

river is also patrolled during times of high flow to ensure that blockages at sluices are removed quickly. T
Environment Agency occasionally carriesitialredgingupstream of mill heads, the request of riparian
owners Work is only undéaken if itprovides flood defence, coasvation or fisheries benefits.

Routine management of the river itself (as opposed to bank and ngarégmement)y angling and
fishery clubs/associations/societies is rare (Chris Conroy, EA; pers. CGommeald hao-stream channel
modifications have beearged out (as upstream of Epnd where deflectors were temporarily installed in
an attempt to scour excesdRanunculgsowthand intermittently deviceshelp scour silt from the bed
are alsemployedsee photos below)

Deflectors to scourRanunculusand mobi |l e | ocal silt dispers
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As part of the Darent Action Plan, weirs were instllEginsford, a very popular stretch with the public,
to ensure water was retained here even in very low flow periods for landscape and recreational reast
Others were also installed at South Darent.

“Permanent amenity weirs as at Eynsfo dingw s, as above Shoreham

Habitat modificatins to enhance habitats and fisheries have been numerous for decades. Many early i
channel modifications were made during the droughts of 1976 afd.198®ically many low weirs were
installed to hold some water in the river in the hope ofnsuigfesh populations, rivgslants andther

animals of the river. After the droughts were over, most were not removed, so unless they have be
washed away by floods, they still remain to generally adversely affect the naturalness of the river. Mt
work ha& been experimentally carried out by the NRA, and latterly the EA, as fishery enhankkments
have been smatale and resulted in local effects. Pioneering experiments were carried out by John Ca
(EA d Fish; 1997and his colleaguedout ten yars ago, much in the Lullingstone and Preston Farm
reaches of the river. Most were i ntendgwasseso be
to form habitatsand illustrate that rehabilitation sugas could be undertaken withimgreasing flood

risk. Some wememoved, as intended, others were partially washed away, and others still remain in plac
His work has continued through EAlitat enhancement programmeé#) many examples evident in the
Castle Farm reackor a bref review of these, see Volume 2 of this report.

Early use of blockstone for deflectors and weirs and more recent use logs for deflectors

Recently EAstaff in biodiversity and flood defence sectionsbieamncreasiny attempting to promote

ways of makinfjood defencenaintenanceiorks 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 al
practice, weed in the river was genarailgcross the whole bettlth, and banks periodically scythed in
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many placesThe draft Darent and Cray Fisheries Strategy in 199Y KA 1997) noted the influence

on fishery habitat&: The hi st ori cal r es p onte wideh and imsomé cased straogbtel
channel sections to facilitate tidaegeapdumes of watbasTli@sulted in uniform beds covered with very little \
during dry summers and impoverished fisheries. This matter is Bemng adelssaesl la#idg more sensitive
managed to permit a measure of natural development. In these areas, the river is determiningpits own id
river flow as emergent vegetation constricts th

The key conclusion isatthis practice does not allow the river to create and maintain varied habitats with
discrete areas of seléansing gravel riffles and backwaters behind reed beds étortoAtKirby a
DemonstratiorManagementdachhas been established whaml a 2Z3m clear channel is cut within the
wider bed, allowing reeds to encroach from the edges to form contrasting margins toflbwifgster
water in the centre that clears silt from the bed to expose some gravel in places. In 2004, this approach
adoptel over the majority of the rivddialogue with flood defence personnel indicate that this could be
adopted throughout the majority of the Darent from Otford to Dartiaitt fewexceptionsSee Volume

2, Appendix 4.

The South Darent o6Demon e nevadppraach adoptea wideg a¢ Pnestort Farm énr2@D4
Habitat quality of the Darent is variable, as would be expected for a river subject to so much modert
development pressures close to Londomo setof data are available that assist in describing the habitat
quality of the Darent River Habitat Survey (RHS) and Fluvial Audit. The first is designed to enable
consistent recording of river characteristics of a river reach to be given through raledtecdyssrvey
sites. These data are held on a national EA database. The second provides more details for the whole
including sources of sediment reaching the river, locations of sediment loss and accumulation, and locat

of structures affectinghbitats. The data are held on GIS by the EA in Kent Area.

From RHS data two scoresdfqual i t yd can b ey AdsessmentdHA) provitlasban t a t
indication of the diversity and quality of river features and habitats. Habitat Modification Scores (HMS
provides an insight into the extent of channel modifications within a site suriggyed.Zashows HQA

and HMS scores for randomly selected sih the Darertownstream of Otford It is important to note

that these sites were not chosen to illustrate changes from Otford to Dartford, but reflect the characte
present at sites record@ddjacent to these sites, the character could be vegndifferom the figure it

can be seen that:

1 Habitat quality varies along the riwett) reasonable scores in the lower Darent until Dartford

T Li mi ted 06qual idthsdsduatd: few reesdongotime rivera where surveygaiple
vegedtionstructure on the bankgck of flow and substrate diversity dultoflows, ovewide
maintained channel, but also duthépredominance & single substrate typthe desiredyravel
bed.
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1 Habitat modificationlso changes along the riveisth thesescores being more variable than the
HQA ones.

1 Habitat quality is not always the inverse of habitat modification (i.e. Preston Farm which shows n
modification but limited habitat quality due to uniformity of channel character at the time of
survey)

1 The mat significant modification is at Dartford, where HQA is very poor too.

Habitat Modification Scores can be placed into five classes of mod#it#aioitat Modification Class
(HMC), with 1 being sematural, ad 5 beng heavily modified. Scorestlee Darent are given in Figure
3.4. This shows that sites:

Between Otford and Shoreham were modestly modified;
At Preston Farm and Castle Farm were the least modified;
At Eynesford were significantly modified;

Downsteam of Eynesford were variable;

At Dartford were most impacted.

= =4 -4 -8 4

HQA & HMS For Darent, Otford to Dartford

80

70 DHQA

B HMS

60

50 —

HQA/HMS

S <>b
& & ¥
Sites Down the Daren

Figure 3.4 Indication of habitat quality (HQA) and habitat degradation (HMS) determined
through RHS surveys on the Darent Higher scores reflect relatively good habitat quality (HQA) or
extensive modifications (HMS)
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Darent Habitat Modification Classes for RHE
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Figure 3.4b Classification of habitat degradation (HMC) determined through RHS surveys on the
Darent

A fluvial audi{Gifford and Partney2004)wvas carried out for this study on the whole of the Darent. For
this, te river is broken up insmall reatesbased on geomorphological characteribatshange within

the river The informatiortollecteddescribsthe entire reachnd any significant differenqgaempt the

start of a new reachBelow, a summary of the accompanying reppporting th&lS databagg@rovided

to the EA is given

In total, 193 reachesere surveyed,/0 photos takeB5 discrete sources of sediment from the floodplain
identified and109 structures identifiedtime channel as influencing flow. The propoxioiine channel
thatis eroding, has bank protectiorinied with marginalegetation in the channel ocavere within-
channel vegetation is:

Type Length/Area % of channel
Length of erosion 2,285m 2.67
Length of protection 10,130m 11.7
Lengthof marginal vegetation 12,376m 14.3
Area of inchannel vegetation 31,742rm 12.8

In comparison to other chalk streams (Gergtaal 2003) the Darent has average amount of bank
erosion. The table belowetails the proportion of@sion typesontributing to th.67% of the total As

would be expected for a chalk stream there is little geotechnical erosion, due to the natural cohesivenes
the banks.The low contribution by stderial erosion ionsidered to be due the vegetation coven

the banks being extensive on the Darent. The dominant erosion type is fluvial and encompasses over 6
of the erosion within the Darent (as tree scour is also a function of fluvial erosion).
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Erosion type Length (m) % of erosion % of channel
Subaerial 22 0.96 0.02
Fluvial 964 42.2 1.13
Geotechnical 13 0.06 0.015
Burrowing 0 0 0
Poaching 673 29.4 0.79
Tree scour 545 23.9 0.6
Footpath erosion 69 3.0 0.08
Eroding cliff 0 0 0
Fishing 0 0 0
Total length of erosion 2,285m 100 2.67

It is unlikely that this erosion is providing a constant supply of fine sediment to the system. Any fluvie
erosion is |ikely to be active during flood evc¢
can only stop erosion at that pandonce installedimply moves the pgotem elsewhere. Planting can
providebanls with some protection sensitive areas. The 30% of erosion that is caused due itogpoach

by animals can be managedfdncing of long reaches exposed to cattle and shegping (as has
occurred at Castle Farmdnce vegetation is establishggplies of sediment to the system are rapidly
diminished.Somedrains may be also importaatircs of fine sedimers.

Unfenced and fence land at Castle Farm

Within the Darent little sediment is stored in the system in the form of bars within the channel. Any
sediment stored within the channel is either in the form of sediment trapped-alithiméh or marginal
vegetation or directly deposited on the Aéak stuly showed thengas apositiverelationship betwedhe
distribution of sediment stored within the bed thelocations of margal and irchannel vegetation. In

such casesediment storage is very transiktite vegetation dies bacis cut/removed tlmugh flood
defence worksyr velocity increaséue to flood events

Draft River Darent Restoration Strategy 1. Environmental Quality Appiiaigalrch 2005 23



3.5 Biological Interactions

The most important biological interactions affecting the natural biodiversity of the Dalientspeeias
which have been stocked into the river (or bal@nized it by escaping from cultivation), disdases
carried by them

Two alien species have had catastrophic impacts on two species of the Darent. Escapee mink have all
wiped out water voles, and probably would have done so had it not beeasiares taken to control
themby some river keepers. Alien crayfish, carrying plague, has wiped out the native crayfish in the Dare
from Otford downstream.

For the most part, the aquatic plant communities of the Darent are only marginally affected by introduce
speci es. Al iens such as Nuttall ds and Can-adi an
native species are so common as to impacatheal aquatic flora. In some locations, however, the same
cannot be said for the margins and banks where Indian Balsam is locally éborfdgrthe even more
invasive Japanese Knotweed appears to not have spread significantly.

At the present timéhe invertebrate community of the Darent contains few alien species (the exception
being the AmericaBignal Crayfish), and no others apieele impacting the natural community. There is
concern that the Zebra Mussel, now present in some of the taldjgegncould have an impact in the
future.

The largest impacts of roative speciem natural communities is, as is commonly the cassinvers,
related to fish. A century ago the fish community would have been dominated by trout, even as far down
Dartford (Rees; 2002). Due to the catastrophic impacts of HRiespM/orld War pollution, recovery of

the fishery was gradual until afiter Second World Wastocking for angling appears to have started well
over 50 years ago as the river gradually recovered from the pollution (Reefs2002).angling is
favoured in the river over coarse fishing, many coarse fish have beenfremdiedprime trout fishery
reaches. In addition, stocking with alien Rainbow Trout, and TroutDaremt genetic provenance, has

a long historyalsostretching backnore than 50 years (Rees; 2062inbow trout have been stocked
heavily since 197(Rees: 2002)Today, the fish stock in the Darent from Otford to Darttoad very
limited links to its natural past, virtually all pregsnfish being descendents of fish stocked in recent years
(Trout and Grayling) or the 11,000 coarse fish stémll@ading the drought of 1976.

3.6 Others

Catchment landse be it urban or agricultural, effects-off, and therefore the river. The major direct
effect influencing the habitats, plants and animals of the gil&tien The fluvial audit carriedit for
this study provides important information on this.

Silt finds it way into the river from a variety of sources, the prime ones in the upper cateignent bei
cultivated land, and trampled river barikgrasslands in the floodplahere new urban developments
take place, disturbed ground also leads to elevated silt levels in the river aftdncesafsdls in gravel
workings in the valley in the second half of tfeCthtury are cited by Rees (2002) as a significant
contrikutor to extra silt in the river.

Silt can be either a positive or negative feature of rivers. If ft@naaannel is wide (in the case of the
Darent, often exceeding 3m is too wide), silt is likely to be deposited uniformly over the bed, and smoth
graveldrom bank to bank This stops oxygen geg to animals living here, arebults intheir demise.

Where the lovilow channel is narrower, silt will usually be carried away downstream, or deposited on the
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reedy marginghere velocity is less; hsiteperforms a valuabtele inbeing thebuildingblockmaterial to
creataliscrete habitats.

The issue of silt is a good example of &ovholistic approach tmtchment managemesitcrucial, and
addressing single issues in isolation is likelyublée

4 Status Assessment of OFeature I nterests?o

The proceeding sections are single page summaries of the status assessment of the feature interests tha
been selected to illustrate the overall quality of the Darent envirdomeitllife. They have been
produce in gtandard reporting format as described below.

1. Data Sources. Information from specific surveys carried outnated separatefyom ad hoc
records.

2. Expert Opinion Sources. Here those contacted to give an dxppinion on the status of the
interest are cited, separated into in EA staff and others. Suggeatds fow peer review and- up
dating information during the consultation process are also cited here

3. Status between Otford & Dartford. The summary catusion on the status is given here based on
the rationale described in section 2 of this report

4. Basis for Status CategoryKey reasons for concluding the status are listed here.

5. Comparison of Present Status with Historical StatusWhere possible, thesentay status is
compared with the historical status.

6. Key Factors Affecting Status.On a scale of-%, key factors affecting the status are given. In
some cases they are not objective judgements, but ones based on interpretation of the available d
and the combined assessments of the author and the expert opinions sactght.hat are
negative, are highlighted§il, those that may be positive, are highligh{§ill§.

7. Actions. Some key actions that may help protect, or enhance, the interest are listed. These are th
taken forward through the second report of the develophentmanagement strategy for the
Darent.

For most feature interests, more information is provideohiexel.
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1.

4.1Feature Interest: Otter (BAP & HR species)

Data Sources
SurveysNo detailed or strategic surveys have been carried out on the Darent, but the river had two sites covere
by the 200@002 national otter survey (BAtter- 2003). No signs of otter were noted at these sites. In 1991
Roberts surveyed six sites fonsigf otters, and made cursory $tigations at five othedisno signs of otters
were found (Robertpers. com.).
Ad hoc records Signs of otter, or perceived sightings, are received by the EA; most are without firm
confirmation they are definitely otte Recently two otters have been reported (2004) at the Jeffery Harrison
Reserve at Sevenoaks (just upstream of the reach), where there was a confirmed otter road kill in 1998. Spi
was also found in 1999 here (Graham Roberts). A road kill asiraksiohlbeen recovered close to the lower
Darent at Gravesendlhe EA holds a spreadsheet and map of all ad hoc records since 1940 (includes Kent
Biological Records Centre data). This shows very sparse records, with only a single site below Otford, bu
concentration around Sevenoaks.

Expert Opinion Sources

a. EA staff (Eddie Bradbrook).

b. Graham Roberts (Nationally recognised e@geiter Project Coordinator for SE England & EA).

c. Kent Wildlife Trust, Kent Biological Records Centre and local knowl&igi®sfand fisheries bailiffs to be
sought to confirm/ugdate this assessment during the consultation phase

Status between Otford & Dartford

Unfavourablethroughout the river (no significant change in past 20 years)

Basis for Status Category
Lack of any recent confirmed records for the river reach, and knowletgeitteatnear Lullingstoneasused
bythelocal otter hunt up until the 1950s.

Comparison of Present Status with Historical Status
Limited knowledge of historical populatiarelle but knowledge that otters were hunted on the Darent regularly
until 1958 (last recorded kill in the 1960s) indicates they were present, but their population density is unknov
(Graham Roberts). Otters therefore have declined massively frontriarfpisi®50s) level.

Key Factors Affecting Status
Graham Roberts highlights the presence of numerous motorways and trunk roads within the catchment h:
rendered the whole reach virtually incapable of supporting otters. He also reports thdtyiegadithe river
impoverishes the food availability. Food is assumed to have been sufficiently plentiful in the adjacent pits -
NOT make the drought years of special significance to the pagssittiation. Probable key factors are:
1 No re-estalishment(post 1960lue to road kills following initial loss due to pesticide poisBhing (
1 C h a n gusesand develdpments in the floodgtgiavel pits positiv 2);
1 Channel managefent for flood defence (
1

Channel arglin@ ancfisheries mahagenfizd) (

Actions
1 Confirm/determine historic status throwgjhategic survey of ottersdassessing suitability of safe passage
through the catchment.

i Before any other investment, check habitat suitalgilityst OtteHandbook NRA; 1994p andUK Life
Projectoutputs (2004)
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1.

4.2Feature Interest: Water Vole (BAP species)

Data Sources
SurveysNo strategic survey has been carried out on the Darent, so only ad hoc records exist. Fox (2002) carri
out a survey of the lower Darent in 2002 as a Masters thesis, and found neither Water Voles nor Mink (but th
are known to occur there). Robertseddf water voles were present when he did his 1991 otterdshevey
found them in at least three siRslertgers. com.).
Ad hoc records:These include sightings in the past five years in the Jeffery Harrison Reserve (upstream o
Otford), and isolatedkcords between Otford and Shoreham. Close to the lower Darent, at DaatfdresM
Water Voles are preséniater vole protection zonejThe EA receives numerous reports of an abundance of
mink on the Darent. lan Humpheryes (EA) has seen wateatidsley in 2003, and the owners are a reliable
source who confirm regular presence here. Angling associations have reported their presence too: e.g. Tt
Kallendat Castle Farm, upstream of Lullingstone Lake.

Expert Opinion Sources

a. EA staff (Eddie Bi@brook).

b. Rob Strachan (Nationally recognised edpdldCRU & EA) and.ouise Wells, water vole project office
for London).

c. Kent Wildlife Trust, Kent Biological Records CerB®undwork Trust Kent/Thameside and local
knowledge of DRIiPs and fisheries bailiffs to be sought to confidatepthis assessment during the
consultation phase

Status between Otford & Dartford
Unfavourable(maintained) throughout the river(no significant change in past 20 years)

Basis for Status Category

Lack of recent records for the majority of the river, and only very sparse distribution

Reported periodic presence of makjajor cause of water vole declines, or complete losses, nationally
the 2@ Century.

E R

Comparison ofPresent Status with Historical Status
There is very limited knowledge of historical population levels, but greater clarity is needed through consultatic
with those with local knowledge. It is assumed water voles have declined greatly from aneliS&0%) (pr
level which is assumed to be healthy.

Key Factors Affecting Status
The limited knowledge of historical population levels makes assessing factors that have resulted in the pres
ouUnf avourabl ed conditi on d notdlowandssessmentofwhetherdhe drying h
of the river in 1976, and subsequently, had a catastrophartomdfect on water voles, or a short term effect.
The Probable key factors are:

1 Predatf@on by mink

1 P e r i ocdmbined aith effectsgf natural drought and abstrg@lion

1 Ex t r e mehallowing offthe Bversresulting also in increased pre@ition

1 Hi st ori c chamgestngtharacff®)annel for m

1 Channel manage@ent for flood defence
1 Channel managememtdother fisheries actions [positive mink confog).

1 Bank tram@.ing and grazing (

Actions
Confirm historic statuend success of Species Action.Plan
Undertake strategsarvey of Water Voles and Mink before any other investment.

Check habitat against EA Handbook (Strachan; 1998), and douletestrip fencing projects where
appropriate. This could also be part of iekdfieAction Plan (FAP)which is looking at thitype of action
as a means of achieving FAP objectives.

= =4 A
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1.

4. 3Feature Interest: Salmon (BAP & HR species)

Data Sources

Surveys:Routine fish surveys have been carried out on the river, with paper records of such surveys extendir
back as far as 1983¢ e 0 o t TheeRiver Darenthadd)Cray Fisheries Strategy tgh 19973tatesoThe
@tchment is not known for stocks of migratory fish. The Thames River Authority prior to 1989 attengyted to inst:
planting juvenile fish inu@eBarent. There were no reports of a run materialising following their efforts. A report v
a large salmonoid type fish in the pool below Burroughs Wellcome weir in Dartford in the early 1990's but |
validated. It is §kddecause of the size and the flow characteristics of the River Darent, that any run of migratory
of seatrout and not galmon

Ad hoc records Thereview of fisheries by Halcrow (1987) made no reference to salmon for the Darent at all. A
large fish, possibly a salmon, was recently reported to the EA from the lower river below Brooklands Lake (EA
fish 2003). A photo exists of a salmon or sebangler fishing many decades ago at Eynsford.

Expert Opinion Sources

a. EA staff (Chris Conroy).

b. Kent Wildlife Trust, Kent Biological Records Centre and local knowledge of DRiPs and fisheries bailiffs,
river keepers and fishing clubs/associations to bétstugconfirm/update this assessment during
consultation

Status between Otford & Dartford

Naturally Unfavourable (no significant change in past 20 year§May be naturally unfavourablefi

Basis for Status Category

No salmon haw been recorded in the Darent in recent decades, if ever.

Lack of historical records suggest the river has not been important for salmon for over 200 years.
ONaturally Unfavourabl ed may be const rhmentigoihgr om t
back many more centuries that resulted in it being unsuitable to this day (e.g. barriers to migration).

= =4 =

Comparison of Present Status with Historical Status
There is very limited knowledge of historic use of the river by salmon. Post the major channel modifications fc
milling (Domesday) the river may have become impassable to salmon. Had salmon been important in the river
the prel960s, prior to the majmcrease in abstractions, this surely would have been well documented.

Key Factors Affecting Status
The limited knowledge of historical population levels makes assessing factors that are most pertinent today v
difficult. Based on the known reenients of salmon, the key factors stopping a return to the river are:

1 Natural |1 @¢ck of historic use

1 Hi stori c ®foanmg @amsiersttoomigeatioa (e.g.d2bwder Mill Lane, Glaxo Smith Klyne tidal
weir)(5)

1 P e r iopofaléddlqws woualdwbe key facto@d);

1 Siltation affecting s@awning habitat would be
1 Estuar y@;water quality

1 Channel manage@ent for flood defence

1 External f &tors out at sea etc.

1

C haadcothenmhanagement fdisheriegl).

Actions
None, unless linked closely to national sffiort the species (e.g. fish passage on structuresharfsi@imon
and Freshwater Fisheries AcHll actions for this species to be taken forward through the Darent Fisheries
Action Ran that is being prepared in 2006lhe distribution map in Davies al(2004)Freshwater Fishes in
Britain; the species and their didtidnlgjoBooks suggests salmon have been absent from the Darent for
centuries.)
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1.

4.4Feature Interest:Lampreys (BAP & HR species)

Data Sources
Surveys:Routine fish surveys have been carried out on the river, with paper records of such surveys extendir
back asdr as 1978 (Thames Water; 1979; reviewed in 1988:fiSRA989) In the past 30 years these have
been undertaken by the EA, and its predecessor bodies the NRA and Thames Water Authority, pursuant wi
their duties to Omaintain, develop and i mprove f
Spedic surveys related to lampreys have not been undertaken, and such species are poorly represented by
technique used; even if they were captured in the past, they would not always be recorded. Since 1989 the EA
carried out surveys at 14 sites enrttain river from Otford to Dartfor(EA 0 fish; 1997). In surveys from
19891995, no lampreys were recordiec20022004 stveys on the Darent (EAfish; 2002,3) lamprey were
again not recorded (the survey report of 2003 specifically cited theaibaemrey). Sea lam@égve been
reported from the Thames, and river lamprey from the Stour in Kent, but no records are known for the Darent.

Ad hoc records None.

Expert Opinion Sources

a. EA staff (Chris Conroy).

b. Kent Wildlife Trust, Kent Biologicakbrds Centre and local knowledge of DRiPs and fisheries bailiffs,
river keepers and fishing clubs/associations to be sought to confirmgagserd historic absence during
consultation

Status between Otford & Dartford
ProbablyNaturally Unfavourable (no significant change in past 20 years)

Basis for Status Category
9 Lack of any record®r lampreys in the past. However they could have been wiped out by thehearly 20
century pollution, but this is unlikely since they should still have survived upstream of.Sevenoaks

Comparison of Present Status with Historical Status
There is very limited knowledge of predagt or historic, use of the lower Darent by lampRsrsodic drying
of the river between Eynesford and Hawley since 1976 would have had a severe impact on the species as
young amocetes growing in submerged silt will not have been able to migrate to stretches where there was fl
and so would have pémisl (if present before hand). It is possible they may have been catastrophically affectec
by the early 1900s pollution that wiped out the fish populations (see Halcrow, 1987 and supplementary notes
Trout and Grayling).

Key Factors Affecting Status
The limited knowledge of historical population levels makes assessing factors that are most pertinent today v
difficult, and probably futile Based on the known requirements of river and brook lampreys, the key factors
likely to be affecting them mase:
1 Lack of histo®) cal presence (natural ?)
Periodic | oss of flows and subfierhgl9e08)t | oss of
Cat ast r Galp20Centrgdnd subsequent loss ofadle classes gifesent then(3);

A— A A~ e~

Hi storic changes to cha@nel form for milling a
Channel management for flood d@&;f ence reducing
C haachother Imanagement for fishefles
Actions
A dedicatedurvey throughout the river to determine if they are present is recomfusingeldfe in UK rivers
methods; 2004) I f so, their distribution to be deter min

priority to enable all future managamand strategies to take account of this important interest feature (if
present)(The distribution map in Davie$ al.(2004)Freshwater Fishes in Britain; the species and their distribt
Harley Books suggests lamprey have been absent from the Darent for centuries, with only Brook Lampre
possible.)
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1.

4 5Feature Interest: Bullhead (HR species)

Data Sources
Surveys:Routine fish surveys have been carried out on the river, with paper records of such surveys extendir
back asdr as 1978 (reviewed in 1989: NRi&h; 1989). Only latterly have the presence of Bullhead been noted.
Specific surveys related to bulliead not been undertaken except for research (Kings College). This small fish
species is poorly represented by the technique used. The review of surt@yOBadNRAS Fishh 1989)
stated that the presence ofividoal sith deschpgoosiingisate theyavere me
common at several sites. Irveys from 1982995 (EAQ fish;1997) bullhead were recorded from six out of 14
sites; in only one, downstream of InR0024Iseemalgites weree , W
surveye@gain on the Darent (Efish;2002,3 [2004 survey yet to be reportdromally]), andBullhead were
found at Preston Farm in all years and at most sites they were found (often in large numbers) in 2004. Be
Williams reportdhiat surveys by Tony Bark in recent years revealed Bullhead to be very common in the river.
Ad hoc records Not looked for in EA surveys, and not amenable to be caught based on their lifestyle. Chris
Conroy reports their presence throughout the riverlemegh not quantitatively surveyed for.

Expert Opinion Sources
a. EA staff (Chris Conroy).
b. BethWilliams and Tony Bark at Kings College undertaking research project on Bullhead, and sites included tt
Darent
c. Kent Wildlife Trust, Kent Biological Reco@mtre and local knowledge of DRiPs and fisheries bailiffs, river
keepers and fishing clubs/associations to be sought to confitat&ifhis assessment during consultation

Status between Otford & Dartford
I \ ot adequately known, but probaby recovered in past 10 years

Basis for Status Category
T Itis likely that bullheads have always been present in the Darent, and in large numbetiseczadyt20
Century(pollution) andluring, and after, tidroughtflow years since 1976.
1 Preserdday status appears good.
T Lack of historical records, and scant previous effort to record, makes a quantifiable judgement of change
status impossible.

Comparison of Present Status with Historical Status
There is limited knowledge of pres#ay distribution and abundance of bullheads in the lower Darent as
gquantitative assessment using traditional fisheries surveys are not possible due to their limited catch succ
There is even less knowledge of thistoric status. Periodic drying of the river between Eynesford and Hawley
since 1976 would have had a severe impact in these reaches, and recolonization would have been required 1
upstream or downstream on several occasions in the past 30 years.

Key Factors Affecting Status
The limited knowledge of historical population levels makes assessing factors that are most pertinent today v
difficult. The key factors likely to be affecting them most are:
4 Periodic |loss@hf flows in some reaches
1 Extreme low flow$ combined effects of natural droughts and abstr§@on
4 Hi storic changes t o -subtannggadvelsfandpebfllsr educi ng ar e
1 Channel management f or -sdsthiting gravelssahdepebfs r educi ng
1 C haachother fisheries management aciyd3.
7. Actions
1 Dedicated survey throughout the river to determine their distributiadwamdance moreeerly. This will
not be a priority if the EA fishery surveys continue to search for, and record healthy numbers, during routine
monitoring. Dedicatedsurveys should follow the LIFE recommendations for survey, monitoring and status
assessmef(itife in UKrivers; 2004)
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4.6Feature Interest: Brown Trout & Grayling (Characteristic fish species of chalk rivers)

Data Sources
Surveys:Routine fish surveys have been carried out on the river sindesg87&ferences in previous fish status reports.
In surveys from 198995, brown trout were recorded from just four out of 14 sites, and grayling in just one (near
Lullingstone). Atmbe of t he sites wer e InR(0&ysome sitescwere buevdyedaagain @n thep o r
Darent (EAO fish; 2002,3); brown trout were present at Preston Farrall surveysas were rainbow troétno grayling
were capturedPrior to the rivedrying in 1990 the river was stocked withiggagl980,81,82), but the EA (NRAish;
1989) reporteduPddr ttihreg epdpulaatsiednf present in the rivet
Further stocking of graydjroccured in 2002 and 2003fter the 1976 drought 8,700 brown trout were introduced between
Otford and Dartford in an effort to enhance recruitment or establish new breeding popandtieifierts continue today
Ad hocrecords Hal cr owds ( Are¥%i8ug fisheries gatadsee sopplemeritary section) reported that until the
turn of the century the Darent was one of the foremost trout rivers in the cobetry. (2002) provides additional
information on the historical great significance of theustHining trout populations in the whole of the Darent in the past.
Today, aglers report they are catching grayling as far downstream as Horton Kirby, but there is no evidence yet o
recruitmenttoo soon for recent fry introductions to be breeding)

Expert Opinion Sources
a.EA staff (Chris Conroy).
b.Local knowledge of DRiPs and fisheries baliliffs, river keepers and fishing clubs/associations to be sought to confirm/up
date this assessment during consultation

Status between Otford & Dartford

Basis for Status Category
Recent surveys show that few trout, and even fewer grayling, are present in the river. For trout, the status is definite
6Unf avourabl ed, a n dy, andnnbtyecoveging yo previoaswkhown stagic i 2093 theAEA\ figh;
2003) ¢ o n Annualns®akingtohlarge nuinbers of adult brown trout is still required to maintain an angling interes
producti on of Fotgraglingthelpictise isylesd cledr as so fewcpoeviaus récords exist for this species, but the
status is clearly o6Unfavour abl e mbjarity of ptock @ra nddrentprpgany.t i al |
Rees (2002) reports that centuries ago very large trout were regularly caught in the lower Darent.

Comparison of Present Status with Historical Status
Historical records are so numerous, and reliable, that it can be stated categoricallgl thetvnatnaut populations are
minute or norexistent compared with the pasor grayling the picture is less clear, as the population may have always been
small, and never had a population that could be considered in Favourable condition.

Key Factors Affecing Status
Halcrow (1987andRees (2002)de major pollutio at the turn of th@0h Century wipedaut the fish in the lower Darent
before steps were made testeck it. Halcrow also repothat having recovered, the 1976 drought resulteddieniise,
and stated that similar events would precipitate similar results. The EA fisheries strategy(Baéuiah; 1997) suggest
that the following are of key importance:
4 Periodic loss of flows in sowaseresevhefflifjes and al so ext
1 Low flows causing reduced velocity and shallovgiogr for spawning and habitat for very youndililih
1+ Slting of spawning gravelpoor cleansim power due to low flowsjnter scouring floodsnd maintenancigl;
1 mtrcleasnel management for flood deféneffects as abov@j
1 Stocking wit hindiganous browvtrofff out and non
1 P r ater quality issues, and specifically the rare occurrence of episodic pollutifiiiffevents
4 C haachothenhanagement fdisheriesfl/ 2).

Actions

1 Due to lttle orno 6 D a rtreut stdtk downstream of Otfolmking of Darent progeny, &aquity is to confirmearlier
genetic studieshere reaDarent fishremain(e.g.Chipstead)and us¢his as a source topepulate the river.

1 Clarify grayling status, and develop a strategy to managetpeogaasting interest.

1 Working with current trout fisheri@sarnessing their interest, knowlegtgeandtaking account dghe socieeconomics
of trout fishing in the Darenb establish seHfustaining trout and grayling stocks. (Note DVTF have participated in
brood stock egg production of native brown tdomtfuture, with EA assistance, the plan is to stock with genuine Darent
trout stockthrough incubator boxes.)

1 Habitat enhancements, linked to benefiting ecology and aesthetics generally, and other fish spedmsaifibere r
avoidance of trout stocking manageraetibns.
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4.7Feature Interest: other fish (important socieeconomic aset, andEA d u t ymaintain, @evelop and
[ mprove?od

1. Data Sources
SurveysRoutine fish surveys have been carried out on the river, with paper records of such surveys extending back as far
the 1970s (see supplementary notes). A 1978 survey of thepoxted poor biomass in the whole of the Otford to
Dartford reach due to the effects of the dried river and very low flows in 1976. A-stagbing programme (11,000 fish
[roach, dace, chub, perch and (6i8ekg) occurred at the same time. In surveys from1B@8dace, chub, eel,
gudgeon, perch, pike & minnowwer e al | recorded as ®&Ndnenatvefish suchfasinbow at | e
trout were also recordeMlost surveys since 20@portmore sites supporting above average biomass of fish than sites with
belov average biomass. NRWAish; 1989 states that heavy culling of fish occurred betweeB871848dn Otford to
Shoreham, but said mortalities would be great if low flow problemetwgiged (as they were not in 199
Ad hoc records Halcrow (198) concentrate their attention the Darentupstream oEynsford, where they describe the
r i v generaly mabaged as a trout fishery by a number of clulds and Aymdizgtedosses af fish in times of drought
and low flows/drying river reaches, the coarse fish populations of the Darent are generally good, and biomass is often bet
than the internallyet targets by the EA. The lakes are the greatest draw foryetgleesiiver appears to not be used to
its socieeconomic and recreational potential. Beth Williams (Kings College) reports eels as being present, but as would
expected for an eastast river, mature females dominate.

2. Expert Opinion Sources
a. EA staff (Chris Conroy).
b. Beth Williams (Kings College).
c. Local knowledge of DRiPs and fisheries bailiffs, river keepers and fishing clubs/associations to be sought to confirm/up
date this assessment during consultation

3. Status between Otford & Dartford
Moderate except in, and after, major drought yearhen it is [HiiiCHOUIGBE

4. Basis for Status Category
Recent surveys (2602) show good populations of coarse fish in the river, with the good water quality responsible for some
high biomass scores. Tfoows several years without drought, and contrasts with many earlier EA survey that described
only two of the 14 fi shery s isustwisinggspuldignmfidish@anfoabe sustainedlir o u
the river if periodic dryingccurs, and species assemblage and biomass has to be restored with thestegirgd. re
Extent of past culling, and the need to stock the river with fish from other sourcehantenfish community cannot be
rated as better than moderatdthas been sustained from stock from outside the Darent

5. Comparison of Present Status with Historical Status
Status fluctuates markedly from survey to survey. All state that generally water quality is good, and that yeass of poor ste
reflect the combimkeffects of natural drought and abstractidme catastrophic pollution a century ago is reported to have
killed off all fish from Sevenoaks downstream (Rees; 2002).

6. Key Factors Affecting Status
Halcrow (1987) identified major pollution at the tuthetentury for wiping out the fish in the lower Darent (but the focus
of concern was trout). The EA fisherrategy document (E&fish; 1997) suggest that the following are of key
importance:
1 Per i odi resulting s seedfbestockirafl);s
1 Ex t r e méeffelcts afnafurial adraugght and abstradfipn
1 Channel management for flood defence [Beducing habit:
1 Siltatf@on of gravels
1 Historic changes to channedrfi and present charac@i3);
1 Channel and other Bf2;sheries management actions (
1 P r ater euality issues specifically, episodiollution events, especially in lower reafljes

7. Actions(Everything should be delivered through the FAP, which also needs to link closely to Ri2R8)ole

9 Determine how closely adjacent owners, associations and clubs share common goals and can help each other with
integrated catchmemianagement of thesfiery based aerachbasedabitat enhancement and protectimasures

9 Habitat enhancements, linked to benefiting ecology and aesthetics generally, and the total fish community (focus ¢
holistic fisheries management and avoidance of exploitation.actions)
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1.

2.

3.

4.

5.

6.

4.8Feature Interest: Aquatic Invertebrate Community

Data Sources
Surveys:Due to the sewage effluent of the villages and towns in the catchment not being discharged to the river, n
routine biological monitoring took place between the mid 1980s and the mid 1990s (except one site at Otford). In 19¢
regular sampling began, dras continued, at nine sites, with one paired site providingodatapftream and
downstream of #iow augmentation point. Data are collected to family level, and are athledidaiogical Appraisal
teamat West Malling (present contact lan Hum@® Key refenceso invertebrates includeA - Herbert(1997,
EA - Humpherye$1998, EA 8 CD (2004 In 1990some limited invertebrate surveys were carried out by W S Atkins
(Atkins, 1992). This report also refers to previous water qualitgbimterdata from surveys Tiames Water
Authority (prel991)3 these have not been seelrE/CEH also undertook limited surveys in 1993, but in a review of
these data by the EA suggest they serve little purpose for future use.
Ad hoc records: These g not appropriate for this assessmelnwever, Rees (2002) reports every living thing in the
Darent was killecind took decades to slowly recover, at the start ofttlie@@ry.

Expert Opinion Sources
a. EA staff (lan Humpheryes).

Status betweerOtford & Dartford
Unfavourable (recovering)

Basis for Status Category
Recent surveys have shown that the Darent between Otford and Dartford contains a similar community to that of othe
chalk rivers in Kent. However, the populations of some key speaeseasely restricted. Monitoring over the past
eight years has shown that some species exist as isolated populations at the upstream sites near Otford (e.g. some
and mayflies) and some just at the upstream and downstream ends of the catdhgentifhaly been lost from the
middle reaches as the river periodically dried egt. some caddisfly species). Due to a series of good flow years
recently, some species areotenizing parts of the middle reaches from upstream, but recovery vVinostrelom is
very limited. It appears that the river at Otford, having not dried completely in 1976-48€61198% key refuge for
some species, enabling their recovery following drought drying.

To help with interpretation of the comprehensive retaat Humpheryes has been developing, with EA colleagues
working on the ltchen, a refinement of the Li&&SessmenEXtenceet al 1999 for interpreting factors affing
invertebrate communities (see Supplementary text). Healthy inverogldateons in the Darent appear to recaire
two-summemean flow in the region of 27Ml/d or 0.32 cumecs

Comparison of Present Status with Historical Status
Due to limited surveys a quantitative comparison of the present state with tb&l bistieris impossible. The use of
the LIFE system would strongly suggest that prior to the surge in abstraction, combined with periodic serious droug|
years, the community would have lik#erent, and consideretbre healthy.

Key Factors Affecting &tus
The limited knowledge of historical communities does not allow an assessment of how {tleypcesamunity has
been affected by water quality over the centuries. This assumes that the community of the past 50 years had recov
from theearly & Centurypollution From Lullingstone to Hawley, the combined effects of the drought and abstraction
would indicate that the river invertebrate community has not recovered since 1976.
Probable key factors are:
Periodif@ | oss of fl ows
E x low flewsdrie to the combined effects of natural drought and abst.tion
Habitat degradati on r e sfiocludes sitatiorind roost seridusiolow fIGE@if e nc e |
Hi storic legacy of major pf@!ution and current epi
C haachothefisheries managemetiongl/ 1).

A~ o~ e

Actions.
1 Investigate, and if appropriate, develop schemes for refugia down the river where suitable habitats for rive
invertebrates will be maintained with permanent flow, even in the severest drought.
9 Determine what types of habitat restoration benefit river invertebratefolloosti(p Judy En[BA and o
Thames Regiordndbuild upon the benefits that appeardoba r i si ng f r om mnduwraiof¢acht on K
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1.

4.9Feature Interest: Crayfish (BAP & HR species)

Data Sources
Surveys A strategic survey was carried out on the Darent in 1997 (ICC; 1998). This covered the whole of th
river, and no nativeayfish were found below Otford. Since that time EA staff have undertaken nacthkoaus
surveys at many locations, and no crayfish have been found below Otford. Signal crayfish are now present in
Darent both upstream and downstream of Otford (EA confirmed). A crayfish surveys of lakes in Kent (AERC;
1998) included four lakes within Darent floodplain downstream of Otfadcho native crayfish were found.
However, they were found upstream at two locatiGhfpstead and Squerrys Court. All records are kept on a
database by the EA Biodiversity Team at West Malling.
Anecdotal records Many references to thriving and abundant populations in the Darent (see supplementary
notes)existthat it is transparently clear they thrivedugh much of the 20Century and were widespread up
until the mid 1980sRees (2002) makes referenceto fumerous they usedtodé Cr ay f i sh wused
in the Darent and Castl e Far m i n reptamer usedud bairrg hisvaifd t
and three children on Sunday and spend all day berd doubfg inth&rivn g cr ayfi sh and dr

Expert Opinion Sources
a. EA staff (Eddie Bradbrook).
b. Stephanie Peay (Nationally recognised égdvised on a conservation strategy [Peay; 2004]).
c. Kent Biological Records Centre (data used by Bdatlbrook)

Status between Otford & Dartford

Basis for Status Category
9 Lack of any recent records for the river remuth unquestionable great abundance in the past
1 Presence diliensignal crayfishnd confirmed presenoéthe plagueand kown unlikely recovery

Comparison of Present Status with Historical Status
Ad hoc information provides unequivocal evidence that historicaly@{preand possibly the 1980s) the
population would be described as being in Favourabiéaofexcept in drought periods) between Otford and
Lullingstone. It appears from Lullingstone downstream, populations declined in tandem with increase
abstraction rates in the 1960s. It is assumed the whole lower Darent populaticedveas ivigsingle year
(1988), after recovering from the catastrophic etirye2@ury pollution.

Key Factors Affecting Status

The knowledge of historical populations is sufficient to enable the present perilous, and probably beyon
redemption, position to be directly related to infection within the catchment of the plague carried by signa
crayfish or infected fish stock. Theer t i n4 i ofesdt odedead crayfish in 1
not from the lower Darent lakes at the same time, suggests that they were far less numerous here in 1988. Fi
Lullingstone downstream, in the drought of 1976, a dry riveraveyhad a significant direct effect on the
population, from which the population never recové&ethaining populations upstream will be subject to
biological competition from alien crayfish. Probable key factors are:

1 Plague carrf@ed by signal crayfish

1 Peri odi c dr ydbasgd oo mainreporteaf muftige dgad crayfésir is 988 only from Otford
to Lullingstond@l;

1 Extreme low flows due to combined effects of natural drought and abgi@ction

Actions

1 No actions in this ezhof the Daren® priority for the crayfish strategy is to attempt to secure safety, and
ultimately spread, of the population upstream of Otford.

1 When habitat enhancements are being considered generally, and/or specifically for fisheries, védlerence shc
be made to: i) Rogers (1997) who reviewed the likely bendfdskfiss of certain fishery enhancement
proposals; i) Mungovan (2000) who reports on habitat enhancements close to the Squerrys Court site; |
Peayds (2004) Kent Strategy for Crayfish
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1.

5.

6.

4.10Feature Interest: Aquatic Macrophyte Community

Data Sources
SurveysFour datasets exist for macrophytes (river plants) in the Darent. Four sites were surveyed by Holmes
1978 as part of the national surveys undertaken iF8A%N&t formed the basis for river macrophyte
classifications (Holmext al. 1999). These ata are held on the English Nature database, but have been
appended to the 2004 data collected by Holmes. In the drought year of 1990, Atkins (1990) also collected so
macrophyte data at a few sites downstream of Otford (Atkins, 1990). Haslantiomdlesuraeys, also looked
at many sites down the river in the years between 1969 and 1984. These data are reproduced in M
Ma ¢ Do n gdrtebfdl892 (M#1992)andHolmes (2004). In 2004, the 1978 survey sites of Holmes-were re
surveyed, as wells@me new sites (Holmes, 2004). Eleven sites were surveyed using the MTRatmegsod
et a].1999b) and results suggest some enrichment downstream of Lullingstone.
Ad hoc records These include information on miscellaneous specigedeicothe page.g. Halcrowt987).

Expert Opinion Sources
a. EA staff (lan Humpheryes);
b. Kent Wildlife Trust, Kent Biological Records Centre and local knowledge of DRiPs and fisheries bailiff etc. tc
be sought re more precise records (e.g. how crowfoot hastdldmter the decades) durtwnsultation

Status between Otford & Dartford
Near-favourable or close to maximum potential

Basis for Status Category
1 Data indicate serious, and repeated, impoverishment of the flora ddilmg j@ars.

1 The same data, comhin&ith reference to historical records, suggest that given a period of up to ten years
withoutlowf | ow pr obl ems, the flora recovers to a possi

Comparison of Present Status with Historical Status
The only survey to be carrimat in a drought period is that of W S Atkins (1990). They reported the flora to be
extremely impoverished at the time. The 1978 survey, completed two years after the 1976 drought, resulted in ¢
surveyed in the lower Darent as NOT having chalk st@amunities, but ones indicative of calcareous ditches.
Data collected from the same sites in 2004 were classified, usipgabehalk river communiti€hereis no
evidence that that typical chalk stream species that are not present todagry baea evesent in the river
(Halcrow 1987Prestonetal; 2002,Holmes2004). The data suggest a relatively impoverished aquatic flora
generally, but one that is severely impacted by the combined effects of natural droughts, and abstraction leadin
trickle flows, or none at all. The presky status is considered to be as good as it has been since the ¢950s. Th
reference to catastrophic pollution 100 years ago (Rees; 2002) makes refegehcke to | beingdesgoyetl,hi n g
but no referencetspecific affects amacrophytes.

Key Factors Affecting Status
The limited knowledge of historical communities at the turn of the century does not allow an assessment of ho
the presentlay community has been affected by water quality over the centuries. From Lullingstone to Hawley
the combined effects of the droughtl abstraction would indicate that the river plant communities are severely
affected in drought periods. Rafffrom roads, and water quality, have been cited by some as important, but
relative to the river drying, these are less significant. aHatiostof many weirs for milling and other channel
modifications have major local influences. Channel management also affects macrophytes directly, and indire
through changes to channel form.
Probable key factors are:
1 Periodif@ | oss of flow
1 Peri odi cal Itothecnbined dffects sévete droughtstiabstractiorfigh
1 R o -affg siltationand periodiepisodiavater quality problerfi@);
1 Hi st or i ¢ c laedpresert chanactdrioffthe rtions
1

B etc. (

Actions. None specifically to benefit the community. Integrated sustainable management of the river will
benefit the macrophytea conjunction with improved flows and pinegramme of river restoration
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5.

6.

4.11Feature Interest: River Habitat (Chalk River HAP and HRRanunculusRivers Habitat)

Data Sources

Surveys: River Habitat Surveys (RHS) undertaken by the EA and its contractors. Data held on database at Kel
Area offce, and with EA RHS support unit, WarringtBtuvial audit carried out for this study by Gifford and
Partners (2004).

Ad hoc records Observations made through past year dtivengreparation of this report.

a.

Expert Opinion Sources
EA staff Eddie Bradbrookan HumpheryesRRichard Andrewand Chris Conrdy

Status between Otford & Dartford

Near-favourableto [ififavouraple

Basis for Status Category
Recently collectedtd indicate seriodegradation in many reaches, butlatgpstretches of the river amea
seminatural statdyut degraded by langse, low flows and river management pracfitese are a plethora of
weirs and floveontrol structures throughout the ridetracting from its potential
The historical resiv indicatemajor changes occurred to the river centuries ago, indodimges in course
and impoundments for milling

Comparison of Present Status with Historical Status

There are no data to enable a quantitative assessment of changes toDespiteethis, there is no evidence to
suggest that physical degradation has increased in recent decades. The flood defence management adopted in
illustrated how historical practices that are damaging to habitat character of the river can ik rhaksdres

put in place to reverse the impacts over time.

Key Factors Affecting Status

Probable key factors are:

A~ e

E R ]

Historic channel modificatiorf};

Urban developments and bank protection wWedesfluvial audifiii
-B04dannemanagement for flood defence, fisheries managem (@i etc

Rural lanelsed trampling, silt ruoff etc..;

Low flows due to abstractid@).

Actions.

A programme of systematic river rehabilitation.
Catchmentvide aoption of a morgeympathetic approach to flood defence mainterian26@4 method)
Continued improvements in flow (discharge).
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4.12 Summary

Table4.12a below gives a summary of the initial conclusions drawn on the status of the feature interests
the Darent.It shows:

T
)l
T

Only Bullhead is considered tabb&avourable condition;

Macrophytes are near tavéurable status, or reaching their maximum potential;

River habitat varies from Unfavourabledaedurablebut large amousin Unfavourable condition
results in the WFD determination as a HMWB

Salmon and Lampreys are Unfavourable, but probably natusatigesap references to previous
occurrences in the river have been fpund

Other fish communities are obMerate statu$ewen though in places there is good biomass and
assemblage, culling of coarse fish and the needttekeafter droughts means most are not of
Darent provenance

Trout and invertebrates are bothfavourable, but showing signs of recouwbl former only
slightly sp

Water vole and grayling are present in the brein Unhfavourable condition, and showing no
signs of recovery;

Otter and crayfish do not have established pgamdaon the river, and are imfdvourable
condition because it is known til@yved here in the past, especially crayfish.

The status assessment summary is intended to be used to set targets to be achieved through the Sustai

Management Strategy (see second report).

It is proposed that this is done through linkage to the k

reasons affecting their interests (see section 5 of this report) that help determine priorities for actions.

Feature Interest

Status

Otter Unfavourable (no significant change in past 20 years) |

Water vole Unfavourable and maintained(no significant change in past 20 years)

Salmon Naturally Unfavourable?? (no significant change in past 20 yeafsMay be
naturally unfavourable, or historically impacted

Lampreys Probably Naturally Unfavourable (no significant change in past 20 years

Bullhead Favourable- Not adequately known- probably recovered in past 10 yes

Trout and grayling

Other fish communities

Moderate except in, and after, major drought years

Invertebratecommunities

Unfavourable (recovering)

Crayfish

)

Macrophyte community

Near-favourable or close to maximum potential

River Habitat

Full range from o locally

Table 4.12a Summargf status of feature interests on the Dareidpre-consultation conclusions

Table 4.12b summarizes the suggested status within three sections of the river to illustrate the extent

spatial variationThe sib-reaches are shown in Figdr&2a. The sepation into the three reaches has
been made on the following basis:

1 Downstream of Westminster Mill the rivanisrnally treated ascyprinid fisherlgy the EA(note:

under the EC Freshwater Fisheries Directive [water quality based], the whole Darent is classified

ocyprinido)
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1 The upstream two sectioaee considered moaesalmonid fishelyy the EA (based on historical
trout populations and much greatewfip with the river historically sustaining at least some flow,
even in the severest of droughts, upstream of Lullingstone.

From the table is can be seen that:

For most feature interests, status is even throughout the river;

For trout, invertebrates anthcrophytes, status is better between Otford aliwgistdne than it is
downstream.

1 Invertebrates are still most impacted in the middle reach that suffered failure of flow up until 1990.
1 Most channel habitat degradation is evident in the most downstieam

1
1

Feature Status above Lullingstone to Westminster | Westminster Mill to
Interest Lullingstone Mill Dartford
Otter

Water vole Unfavourableand stabled animals present in low numbers

Salmon Naturally Unfavourable?? (no significant change in past 20 yeafsMay be naturally
unfavourable, or historically impacted

Lampreys Probably Naturally Unfavourable (no significant change in past 20 years)

Bullhead Favourable- Not adequately known- probably recovered in past 10 years

Trout and

grayling

Other fish Unfavourable & Recovering- Moderate except in, and after, major drought years

communities

Invertebrate e Unfavourable Recovering f

communities

Crayfish Unfavourable (destroyed)

Macrophyte  Close to maximum potentialor |

community UnfavourableRecovering or
Unfavourable

Recovering
River Habitat Rangemto Majority EiCNOUIGBE |

Table 4.12b Summary of status of feature interests on the Daré@assessment of spatial differences
A possible conclusion to be drawn from this is that it is within the Otford to Lullirgjsttetethat even

in the severest of droughts the river did not dry out. However it would be dangerous to conclude this alon
as the habitat quality of the river was best within this stretch too.
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Westminster Mill
to Dartford

wiimington

Swarley

Lullingstone to

crockanhil Westminster Mill

Otford to Lullingstone

— Cabchmant Boundary
— Wk owss

EBult up area

AONE
[ priority ares for watar vole consereation
— Priority area for cragfish consareation
— Significant chalk stream habitst
B 55515 with sirong water ralatad aspect

Figure 4.12aSub-reaches of the lower Darent

5. Key factors affecting the ecology of the Darent

Table 5a summarizes faetors that appear to be having the greatest influence on the ecological status of
individual feature interests within the Darent from Otford to DartfoehleTob is a summary showing
these data for all feature interests combined.

Key points include.

1 Four of the 1T-eature Interesibave the severest impacts resulting from le $&agor specific to
them: Otter (road Kills halting-agelonization fromadjacent catchmenf@liowing their demise
through pesticide poison)ngvater vole and crayfish (alien species) and salmon (barriers to
migrationd historic problem for centuries)

1 Periodic drying of the channel has had/would have a very high impact (5) on four of the 11 interest
and a high impact (4) on five of the remaining seven); this is by far the most iexperctiaetor
on the presnt ecological interest of tharent.

1 The effects of low flow, caused by the combined effects of natural droughts and abstraction hav
high impact for four interests and moderate imf&ais three.
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The effect of the catastrophic pollution that is repsotédve wiped out every living thim the

Darent a century ago is hard to determine. For many species it is known they recovered natural
but for fisheries this was not possible without extensive human intervention; for this reason the
impact from the pollution incident is considered al e a s t high for the t
interests assessed, but-eaistent for Bullheagpresumed to have recovered by recolonization
from upstream

Historic changes to the channel form, primarily relating to milling many centuries ag@ has left
legacy of very high impacts for two interests, salmon and chalk stream habitat.

Siltation of the river bed is considered a real impact for several interests, with the problem being
combination of river management prac{siese changedhd lanelse.

Channel management for flood defesamnsidered to be an important influence for the majority

of feature interests. Rarely is it considered a determining factor, but usually assessed as a hu
important moderator in the ability to achieve potential.

Water quality is considered to be good, and determining factor etological quality.

Channel management, both historical and for fisheries, is often considered to have both negative
positive effects on ecological interests.

Severity of Impat/Influence
Type of Impacts 5 4 3 2 1

Historic changes to channel 2

gl o1

Flood defence management 1 3

Fisheries management actions

N

Siltation of gravels 1 1

N
P R o -

Periodic drying 4

Extreme low flows 4 3
Present/recent water quality
Historic catastrophic pollution event 2

Estuary quality
Alien species 2
Catchment/floodplain Landse 1
Outside catchment effects 1
Speciespecific effects 4

RN
[EY

Table 5b Summary of the perceived severity ofgative impacts of factors on feature interests
(scale of 5: 1 = minor5 = major).

The summary information contained within these tables iglustrated in Figure 5a. This isvital for
steering, and seing priorities for, actions to restore good ecological health to the Darent through
the implementation of the Strategy. The recommended priorities for action are set out in volume 2
of this report.
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Figure 5a Summary of the perceived severity afegative impacts of factors on feature interests
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Feature Interests and Key Factors
(%)
= <
> @) =
= () LL oL =
g S = I S | S
—= E c &) o)
I 3 |5 5 =l | £
A. Habitat Quality
Historic changes to channel fornand present character 2/215 |2 2 12/2 2 -
Channel management for flood defence /1(2/2(2 |2 2 |3 |3 2 22| 4
Channel and other fisheries management actions /1111 |1/1 1/1|1/2|11/3]|1/1 212 1
Siltation of gravelsd linked to low flows and/ or land-use and 4 ? 113 2 2 2 2
also presertday channel character and management
B. Water Quantity

Periodic drying - natural drought combined  with 4 4 4 4 4 1
increased/excessiveabstraction

Extreme low flows - combined effects ofnatural droughts and 2 4 2 |4 4 14 |3 |3 3
abstraction
C. Water Quality

Present general water qualitand quality in recent decades 1 |1 1 2
Historic catastrophic pollution event effects on presentiay status ? 4 4 11?2 | ? |2?
Estuary quality 2

D. Biological Interactions (if major effect, listed elsewhere)

Alien speciesd e.g. fishstocking - 2 -

E. Other

Catchment/floodplain land-use 32

Distant effects (sea/estuary for salmon) 2
Specific effects (road Kkills/pesticides [otter]; mink predation [water 5
voles], barriers [salmon]; plague [Crayfish])

Table 5a Summary of the perceived severity pégative (RED) and positive (BLUE) impacts of factors on individual feature interests
(scale of 5; 1 = minor/ 5 = major). Salmon and Lamprey are highlighted in yellow as there is no evidence that this interest has been in

Favourable status in the past 100 years.
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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 RiverPreservation 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 ActionPlan

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

Mi/d Megalitres per day (1 Mk 0.01163 cumec)
NRA National Rivers Authority

Q95 River discharge value that is exceeded for 95% of the time
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SEW South East Water

TW/TWUL Thames Water/Thames Waer Utilities Limited
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Annexel. Supplementary Notes on Feature Interests

The following notes give more background information that provided the basis/reasoning for the status
determinations given in the main text.
Feature Interest: Otter

The key factors affecting the status of otter in the Darent link closely to the 'Priorities for Action' as
identified in the UK Life (20D4ublication- Ecology of the Europeanvittteroad and rail crossings
posing the greast risk to a recovering population. Changes husznaver the past within the floodplain

may have had a beneficial impact when considering mineral extraction has contributed to the creation
extensive wetland habitats (e.g. Jeffery Harrison R8serraks) and addiabfood supplies (e.g. fish

and amphibja General habitat quality, food availability/prey biomass (fish) have not been identified as
limiting factors because these are considered to be adequate to -es&didishenent within the
catchment, because other factors areriireg.

Additional notes from Graham Roberts (December 2004), who did the Kent Surveys for the National
Otter Survey 2002, include the following.
1 Gravel pits south of Dartford, adjacent to the river, provide gmedtial feeding habitats (but
also the lower Darent has pits with priced specimen fish).
1 Otters have returned (naturally) to the Medway, and also the Eden (the uppé rixartre
subject of this studyis closer to sites where natural recovery could take place ¢atohheent
i Otters from Essex could colonize the lower Darent vidhames estuary and from the lower
Thames catchment.

T Hunt di aries indicate they were Oonumerous
meeting on the Darent regularly (thought to be Lullingstone). They gave up hunting in 1958, but
ot her vadhedd 6ttem t ake advantage of this. Th

the mid1960s.
1 GrahamRoberb s own survey of six sites on the Da
spraints or other signs of the mammal ds pr e:c
1 Mortalities ve been reported in the Darent catchment since 1998. In 1998 one was electrocutec
on the railway line at Greatness, and two are believed to have been killed on the A224.

EA (Biodiversity) hold a copy of the Highway Agency's répoAgsessment oDttwirrence of Otters and
Otter Road Casualties and Conservatidrhé&dvere no additional records for dead otters for the Darent
catchment and it appears only 1 crossing was assessed within the Darent catchment (TQ 513543) that \
identified as arjority for mitigation. This is a tributary of the Darent which flows under the A21 south of
Sevenoaks and therefore not within the geographical area of study.

No live otters have been seen, or evidence of their presence been recorded, below Otfenal for se
decades, so there status can be assessed cate
confirmation that otters were present, and hunted, on the Darent up to 40 years ago, it is clear they ha
declined from a previous better stabus,what that status was is impossible to know based on available
information.

Feature Interest: Water Vole (Supplementary Notes)
Fox (2002)surveyed the lower Darent (from Horton Kirby downstream) and Cray for water voles, mink

and brown rat in 2002. o\signs of mink or voles were found. Suitable habitat was considered to be
fragmented, and the O6Habitat Suitability I ndex.
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Pl an (1997) reported wat eDartfoddMarshas aré angporthnbazea foni s e d
this species, and habitat suitability might be further improved through implementation of the WLMP for
the site.

Land use, in particular livestock grazing, has been identified as a significant factor contributing to th
decline of water voles. Grazing of vegetation removes food and cover and trampling of banks by cattl
may cause crushing of burrow entrances. This cdevised by fencing local arefriver bank to form

buffer strips, or reducing grazing/tramplingsgures.

The EA CD (2004 s tThet natise Whater VAtegicola terrestsgegarded as one of the fastest declining spe
in the countrigs population fell by 88% between 1989 and 1998. The disappearance of the Water Vole
habitat loss and damage due to development and changes to land mavetge vaetiHasevardirethreat
from the predatompatore American niMlstela visofhe ideal habitat for Water Voles consists of steep, e
banks to burrow in, lush vegetation to eat and hide from predators in, and persaNatigrethblevegter leve
have found that the South East of England is the remaining stronghold for the water vole; with the Nort
particularly important area. Water Voles have been found at several sites along the Darenteand in the
However, nationally this animalds existen®ee i s
difficulties of relocating over large distances all impact on the recovery of Water Vole populations

Due to very low numibg and the continued threat from the main factor affecting their status (mink),
water vol e must be considered to be in an 0Un
predation, through combined habitat enhancements and mink control, sboltildn réhe status
improving.

Feature Interest: Salmon (Supplementary Notes)

The Darent has been surveyed for fish (see later) since the late 1970s, and no salmon have ever b
captured. Inthe 1980s Thames Water Authority stocked the Darent with salmon fry, hop#stgrioakick
return to the river of this fish species. Thdgd to return. The Efish (1997) report statest he cat cf
i's not known for stocks of mi gratory fishéeée. . i
mi gratory fish woul.dNRADishg1P89)trepartéd thatanal®86 the: Darerst was n
chosen as a prime nursery stream for sea trout. Parr and smolt were stocked, but none have subseque
been seen returning from the sea. Chris Conroy réprthe Darent hasmpasable obstructiaito

migratory salmonids

Rees (2002) reports that in the past sea trout have been caught at the mouth of the Darent where the ri\
enters the Thames. Had salmon been present in the river in the past 200 years it is inconceivable that R
(2002) and o#rs would not have made reference to the fact.

The present oUnfavourabled status is either du
from the sea (going back to the Domesday period perhaps), or natural factors. As salnlbnhag®orica
used the Thames catchment, the former is deemed the most likely. As such, all future modifications 1
structures should allow for the ultimate return of salmon to the river.

Feature Interest: Trout & Grayling (Supplementary Notes)
Much of themformation on survey data given here equally applies to other fish interests too.

Routine fish surveys have been carried out on the river, with paper records of such surveys extending bz
as far as the 1978 (Thames Water; 1979; also reported by Ha&fpan{d reviewed in 1989 indiisgh
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(1989)).1n the past 30 years these have been undertaken by the EA, and its predecessor bodies the NF
and the Thames Water Authority, pursuant with
under the &mon and Freshwater Fisheries Act 1975. Since 1989 the EA has carried out surveys at 1
sites on the main river from Otford to Dartford (BAish; 1997). In surveys from 198®5, brown

trout were recorded from just four out of thel4 sites, andhgriayjust one (near Lullingstone). At none

of the sites were they described as O6i mportant ¢

Fish surveys have also been carried out in 2002 and 2003 on the Dadefigh(E2802,3); in both,
brown trout were present at Preston Farm, as were raiooibd mo grayling were present. The same
was true for the 2004 surveys (paper records only at present).

Hal crowds (1987) review of alll previous fisher.|
was one of the foremost trout riverghe country.0 The ri ver was in Victori
and despite some changes in its fortune, the upper and middle reaches still remain fair troutkgater today
of coarse fish, especially in the midulecactideyvand the flooded gravel pits in the lower valley are excel
fisheries. Many of the lakes and ponds on the upper water course are stocked trout fisheries.

There are numerous references in the angling literature to large trout and large catches, ahd the gene
stream, in the last century. Courteney Williams (1946) records a Mr John Walter as having written: "In th
1820 had a most extraordinary day; | killed with the fly, 36 brace of trout.” The same author quotes anot
brother particularises one May day about 1840, on which he killed 22 brace of trout between Darenth Bl
0 his 12 On lasstf being a{vemnder, which he killed just below Eynsford Bridge." Jardine (1885) wrote of
thirty three and a half brace by himself and his brother in May 1865 at Eynsford, though he suggested !
fish had since declingddamgéo fishing pressure. Great detail of some large catches taken by himself in
provided by Gedney (1896), including eight brace between one and three quarter pounds and two and
and ten brace weighing 38 pourads. thig Wthere is no trout river in England so prolific as the Darenth” ar
stock of trout in the river was never so great as it is at the present time."

There is even more evidence of this given by Rees (2002) who cites numerous exames disdozen
being caught by single anglers in a few hours in many places on the river, and good trout (exceeding 6l
being regularlgaught in the lower Darerfhow designated a cyprinid fisheapd recognised as such by

the EA). The same author alsees a graphic account of the catastrophic pollution that hit the Darent at
the start ofthe 20c e nt ur vy . Ha |l c r olhededs sdn 8oriflicting evidemog ab®ut the tienidg |
undoubted drastic decline in trout stocks dachnitumneV20od (1983) suggests that "by the turn of the centu
trout had ceased to run the Darenth”, and quotes Rees (undated) as saying "almost overnigteevery livin
to fish was wiped out and, to all intents and punmrgbbetiaenD a lifeless, useless channel" due to poisc
substances ™ leaching from road tar. "Where to fish" (1928 edition) still listed Otford, Eynsford and Shc
trout fishing btitere is no doubt that there were fewsrdmwthstream of Otford until a recovery started afte
last war. During the 1950's and 1960's many stretches were stocked with trout as interest increased. Th
for Home Farm, Shoreham, gave details of a "put and take'atteuhifiststrgtch of river which yielded an
average of 510 fish per year between 1965 and

Rees (2002) does confirm that the reason was tar poisoning from the improvements made to the A2z
running up the valley. He states recovery was slogwyeandefore the second World War it had not fully
recovered. Stocking, primarily with brown trout, but also some rainbow trout occurred after the war, a:
stocking was considered necessary to help recDeetines again were evident in low flow yealse

1960s prior to the 1976 drought that wiped out most of the natural populations, as well as a larg
proportion of stocked fish, necessitatimther and widespreaglstocking.
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The Halcrow (1987) report also documented well what was known albecbvbey of the fishery after

the river had dried out completely downstream of Eynsford in 1976, when athdislownstream part

of the river are reported to have perished. In 1978, Thames Water undertook a fishery survey througho
the length of the river, to assess the status of stocks. This found that below Horton Kirby fish life was
almost norexistent, and betee there and Lullingstone the fish fauna was severely ‘impoverished.
Between Lullingstone and Sundridge stocks appeared healthy and apparently unaffected by (or recove
from) the drought. The report concluded with a recommendation for restocking thecdmives
(downstream of Eynsford), and removing some of the coarse fish from upstream, where trout fishing
predominates.

Halcrow (1987) reported thatBet ween Apr i | 1977 and February
downstream of Shorelaaoan 8,000 brown trout (mostly parr) were released, downstream of Shoreham.
conducted between November 1979 and February 1980 to assess the effectiveness of this restocking
upstream of Eynsford. Results showedtlenbetieinee of fish stocks than two years earlier. The conclusion
the restocking had been successful, and that the stocks were a more than adequate basis for estab
sustaining commusiteng as the river did not dry ot again. Relatively few of the trout appeared in the surv
but many of the larger fish had been reported caught (and killed) by anglers in the intervening period.

Above Eynsford the river is generally managed as a trout fishery by a number of clubs and syndicates (
6ot her fishd section). Stocks are maintained
some natural reproduction of brown trout alsdoubtedly occurs.NRAdfish (1989) reported prior to

then the Darent had had grayling stocked into it between Otford and Lullingstone in attempt to
restore/establish a seffaintaining population. The same report states that due to loss of fidl®6the
drought, 8,700 brown trout were introduced to the river between Otford and Dartford in an attempt to
establish breeding populations (Thames Water, 1979).

Prior to the river drying in 1990 the river was stocked with grayling8(188pbut the EAEA 0 Fish;
1989) idfthegreisaselidppbor ti ng popul ation present in th
Further stocking of grayling occurred in 2002 and 2003, and fish are being caught by anglers as 1
downstreanas Horton Kirby, but there is no evidence yet of recruitniwever, asrgyling mature

only after 24 years, it is too early to determine if natural recruitment is occurring.

In the winters of 2002 and 2003 the Darent Valley Trout Fishers have laessisted with incubator

boxes, with the aim of enhancing trout stocks in the rivefigiEA2003). The same report states that
grayling were all but lost from the river in the drought years. Sgiowkireg has taken place in 2002 and
2003 adjacent toullingstone. Recent reductions in summer flows associated with increasing abstraction
and periodic drought (1976, 1920and 1996) caused most of these fisheries to be abandoned. In an
attempt to mitigate the problem, the NRA implemented a two ydangtoogramme by introducing

2,000 juvenile bwn trout soon after the 1982 drought, which together with habitat improvements,
resulted in a partial, shtetm recovery of some populations. However, the occurrence of naturally
spawned juvenile browrotit in the Darent still remains a rear phenomeBrperimentation with
incubation boxes to enhance recruitment is taking place at more than a single site at the present tir
(Lullingstone and Preston Farm).

Chris Conroy (EA) reports that upstreamwfdgidge seinaintaining populations of brown trout have
survived drought and all known natural and anthropogenic impacts affecting the river. Downstream o
Otford, in the reach under consideration, the status of natural brown trout of the Dareusesl dynf
extensive stocking. Recruitment of young fish is occurring, but it is not known if some new young fish ar
offspring of stocked fish.
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In 2004 the Darent wild trout productiprojectbegan; this aims to enbamatural tut stocks using

isokted populatiors re-introduced from the upper cament. It involves collectiaf relic wown trout,

rearing in hatcherige @yedovad stage and thetransferto in-stream incubatioat Park Brm and
Lullingstone. This involves close cooperation withghgan owners and fisheries. O@eenrupdfry

are present in thieoxes, they are released to adjacent parts of the Darent, and also in other locations
deemed as being suitable habitat for thermapérigin prefration describing the project. ddiéion b

helping with restoring nativiarent trout, the project aims to illustrate the value of partnership
cooperation, and alsow toimprove thesocieecaomic value of the Darent fisheries. It is hoped that

the project will ultimately result irown trout recruitment, and a majeduction in stockinrmedfish

(or even halting it)

The 2003 EA figtries survey report (EAfish 2003) confirms the review of literature by Halcrow. The
report also highlights key problems for trout resultingifromeased siltation of spawning beds. Habitat
enhancement works have been carried out to restore some suitable habitat, and some gravels have b
cleaned by higpressure hoses.

The grayling population of the Darent was severely affected by tinsdibiggbelieved that the species

was almost extinct from the catchment but for a very small number of fish that survived, downstream o
Lullingstone Lake. Grayling have similar environmental requirements to trout and need silt free gravels 1
spawn suessfully. In an attempt to restore the grayling population upstream of Lullingstone Lake the EA,
in conjunction with Park Farm Fisheries, introduced in autumn 2002, 1000, 1+ fingerlings, supplied fromn
the EA®&s Calverton Fi s hthesedishnm the Followingasangrlere & farther a u ¢
1000, 0+ fingerling grayling were introduced in Autumn 2003.

As it is EA policy not to stock fish into rivers where species have notdssst pefore, it can be safely
assumed, therefore, that a-se#taning grayling population was at least present in the past. It is now
unquestionably in Unfavourable status, but paucity of references in the literature suggests they have ne
been abundant in the river.

Trout are a far better indicator of the healtthefriver today judged against its health over 100 years ago.
Not only are few brown trout breeding successfully on the river, but those that are, are almost certainly nt
of Darent progeny. Both factors would require the status to be deemed Unéavdheaptiority from a
conservation and biodiversity viewpoint is to restore trout of Darent progeny (from upstream of
Sundridge) to downstream of Otford, and establisbustdiining populations. This can only be achieved
through support from the angii associations, clubs and riparian owners.

Chris Conroy (pers. comm.) saksyaelement of the Fisheries Action Plan (FAP) will be to improve the
trout and grayling populations in the river througksgstining recruitment. The prime target will be
upstream of Westminster Mill which is treated for management purposes as a salmonid river.

Feature Interest: other fish (Supplementary Notes)

60t her fish®é& have been included as a OFeature
guality,are an important soe@c onomi ¢ asset to the | ocamanammmun
devel op fisheres. iTmepuhalevoé the Darent is designated a cyprinid fishery under the EC
Freshwater Fisheries Directive (based on water y@anatiguality). Due to the historical importance of
trout in the Darent, upstream of Westminster Mill, the EA treat this part of the catchment as a salmonic
(trout/grayling) fishery for management purposes.
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Routine fish surveys have been carried out on the river, with paper records of such surveys extending bz
as far as the 1970s. A Thames Water survey of the river in 1978 (Thames Water; 1979) reported pc
biomass in the whole of the Otford to Dartfordate due to the effects of the dried river and very low
flows in 1976. A major-stocking programme (11,000 fiskach, dace, chub, perch and p&&dkg)

occurred at the same time due to findings that the stock was extremely limited. (8,700 bn@na trout
also stocked at the same time.)

Halcrow (1987) reported, and endorsed by the EAfiBA2003), report thatBet ween Apr i |
February 1979 almost 11,000 coarse fish were stocked downstream of Shoreham. A survey was conduct
1979 and February 1980 to assess the effectiveness of this restocking between Dartford and upstream
showed a much healthier balance of fish stocks than two years earlier. The conclusion was that the
successfudl #rat the stocks were a more than adequate basis for estabisstaganthcommesitiosrg

as the river did not dry out againHa | cr ow a | Theoe isrs@re conflicénd evidence from local resit
as to whether specias Blilbér's Thumb and Bullhead have decliéed or not

Further fisheries surveys were conducted duringB228&1 1995 (NRAsh; 1989; EAish; 1997); these

were, respectively, 12 and 2 years after major low flow periods with riverbed exposhec1#&i18Q
surveys, fish biomass and densities were 'below average' in the 1995 survey, ev@nytarsghad
passed since the river had dried up. However the8A3®8veys illustrated how 12 years of continuous
baseflows were capable of returningdgfish biomass and densities. The 1989/1995 surveys indicated
dace, chub, eel, gudgeon, perch, pike & Non-nnow
river bronze bream, and alien rainbow trout, were also recorded.

Details of thdish surveys before the 19882 drought (carried out between December 1988/Jan 1989
[Lullingstone 87]), are reported in N&Rish (1989). In summary:

At Shoreham, coarse fish dominated, with a good biomass dominated by chub.

At Preston Farm, a veryghibiomass, dominated by Dace, was caught. Brown Trout were noted
to be recruiting, and Bullhead was noted as present. Within this fishery alone, eight culling
exercises to remove coarse fish had taken place betwegn 1980

1 At Lullingstone, a managedut fishery where culling of coarse fish had also been practiced since
1980, had a good biomass dominated by dace and eels. Bullhead was again noted as present.
At Eynesford poor biomass was reported due to silting.

Two sites were surveyed at Horton Ki(Barningham) and one downstream. Both had good

biomass, especially the downstream site. Both had Bullhead, with biomass dominated by dac
chub and eels. Recruitment of Brown Trout was considered possible.

Hawley was very similar, with Bullhead. &wmery high biomass of mixed coarse fish.
In contrast, the Dartford Park site was relatively poor.

1
1

= =

1

1
The reportstated broadly similar results to the 1978 and 1979 surveys, with the most comparable site
showing significant increases in biomass. Resmtibad therefore been generally strong in the absence

of drying of the river. Parasite levels etc. were reported to be typical of other rivers in SE England.

The report concluded:
1 A good selsupporting coarse fish community was present, dominatitdyyeel, chub and

roach.
1 Brown Trout were establishing in several locations with evidence of recruitment.
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Grayling were possiblyestablishing, but not recovered.
The eavironmental factor witthe most deleterious impact was considereddu iw.
Most sites had biomass well above targets set for EEC designated cyprinid fisheries.

Darent suffers little from pollutioné. excep:
roach, dacehulh gudgeon and minnows at Otford. Minor induddigadharges d/s of Dartford

town centre periodically occur.

1 Most fish mortalities are associated with low flows. 18.2km of river either dried, or almost so, in
1976. In late summer 1989, after fish survey, 1.5 tonnes fish were lost from S5km ofamiver Hor
Kirby-Dartford.

E N W]

Most surveys since then (2Q0B4) report that above the average biomass of fish are present at more
than half the sites (Edfish;2002,3), and that chub, roach, eels, pike, perch, gudgeon and dace are the
most important taxa.

Halaow (1987) concentrate their attemtio fisheries on the Daraove Eynsford, where they describe

t h e r denmemlty managedas a trout fishery by a number of clubs andisyindicatése n st at e s
gravel pits in the lower Darawitre firatlass coarse fisheries, and generallpoepnesieable angling resource
then the lower riveditself So me o f t h e-out imlR76,and the fish wera distrjputed to ithe d
other lakes. Apart from major losses of fislimieg of drought and low flows/drying river reaches, the
coarse fish populations of the Darent are generally good, and biomass is often better than tisetinternally
targets. The lakes are the greatest draw for anglers, yet the river appears todntt ibe ssEo
economic and recreational potential.

Beth Williams from Kings Colle@eers. omm.) has done dedicated eel surveys on the Darent. She
reports eels may be declining in line with similar trends in Europe, with large females present, and r
elvers.

Culling of coarse fish, with a view to improving the salmonid fisheries, has taken place extensivel
(especially from Otford to Shoreham) in the past (reported ié EHsh 1989), but is now actively
discouraged by EA fishery staff as beinyaxy to sustainable fishery management (Chris Conroy; pers.
comm.). Indeed, the 1989 survey report and revied Fish; 1989) stated categorically that removal of
coarse predator fish had had no discernible influence on the trout populationsne poesés made in

the 2003 report (EA fish; 2003p see below. The report states that culling of the coarse fish did not
result in trout taking the places vacated by them.
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Figure 3.4.6. The standing crop at Preston farm between 1989 and 2003. Each bar
represents the total site standing crop for each year. Totals are apportioned into
coarse fish, brown trout and rainbow trout.

Angling Clubs/Associations will be important partners in developing amginémiphg sustainable
management of the Darent. For this reason, information on the clubs associated with the Darent are liste
here. Rees (2002) gives a detailed account of the history of fisheries on the Darent, including the rise
popularity in coaesfishing around the Second world War as the river recovered from the catastrophic
pollution of decades before. Particular attention is given to the Darent Valley Trout Fishers that have
been in existence for more than 50 years.

The Figure at the end dthis sectionshows the reaches of the Darent that have fishing/angling
societies/clubs. Discussions with the EA fishery staff, and meeting several representatives of the
societies/clubs indicate that there is great interest in improving the river generally, so that fisheries bene
from this, rather than championing works that simplyiraegl @t enhancing the interests of anglers. All

but temporary deflectoasedone in conjunction witthe EA (or previously the NRA).

1. Park Farm Trout Fisheryd d/s Otford (lower Barrd Filston Farm)- TQ518600- 518605.
Stocked annually with trout, aBd stocked with grayling in 2003 and 2004. They have carried
out habitat enhancement work with the EA and therefore supportive of the need. Some water
level control is achieved through weir management, and some weirs have been put in the river th:
caus artificial ponding, but held water in the river during periods of drougtitantrel weed
management is not considered to occur, but some bank mowing and maintenance is carried out 1
enabling angling in places. Parts of the stretch are artibcidéig pnd support abundant coarse
fish (culled at times) than would be the case if more natural. In November 2004 trout were
observed to be cutting redds.

2. Darent Valley Trout Fishersd d/s Shoreharm two stretches at: 2a) Preston FAMQR520620
52663 and 2b) Castle FarmQ52662% 526637. The Preston Farm reach has some of the most
natural stretches of the Darent, and programmes are being implemented to enhance juvenil
enhancements through use of placement of eggs in incubation boxes. 8tbolketroat are
taken by anglers, brown trout are normally returned to the river. The club have carried out weec
management, but EA fishery staff consider they would be sympathetic to new approaches to FC
managemén suggested as t h eonedsomer haliitat enhafcangent asingl b
concrete lintels to deflect flow and create scour arddesel§ing gravel. The Castle Farm reach
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has contrasting habitats, with an energetic and active reach upstream of a ponded reach upstre:
of a managed water les&ucture. From here downstream the river has contrasting habitat and
has been subject to severatiram habitat enhancement experiments, including several deflectors
and fencing. The ponded reach has been considered for minor, or drastic, ntanageme
modifications to help fisheries and ecology ger(sesdly/ol. 2)

This fishery has worked with the EA in establishing a more sustainable trout fishery by trying to
rely on raising fish through eggs placed in incubators, rather than through dttkingw,
brood stock has come from progeny that do n
help, in future, eggs stripped from fish from the upper catchment (research shown probably
genuine Darent progeny, and not with genetic links teddish) will be used in an attempt to re
establish Darent progeny again downstream of Otford.

3. Kingfisher Angling and Preservation Society- TQ527638 531651. This society has been in
existence since 1954 and has the angling rights to Lullingstofeuiakecked fishery) and the
river running adjacent to it, and downstream. The river here has beademed in the past and
efforts have been made to enhance habitat and the trout fishery through experimental use of linte
deflectors (John CaveRN/EA). It has also been subject to the introduction ofllmwweirs to
hold water in the river during drought periods. There appears to be great support for river
rehabilitation and development of asedttaining trout fishery. Simon Cain was cesioned to
give advice on possible approaches to river rehabilitation, and further suggestions have been ma
as part of thistudy (see Vol) 2or specific works to address habitat enhancement without loosing
the ability to sustain some water in the dweing very low flow periods. They undertake no
weed cutting and would prefer none to be done by the EA. The stretch below the Lake has beer
proposed for extensive river rehabilitation work, and is also being used in the juvenile trout
recruitment pragimme.

4. Darent Valleyd TQ5316510 537656. This fishery is located downstream of Roman Villa (u/s of

Eynsford), | mmdi ately downstream of the KA
cuttingd when t her e haRanunalaeBeflectorsphave lmeenpnstalledn o
temporarily to help control 6weedd and for |

limit of trout fisheries in the salmonid designated reach upstream of Westminster Mill (almost 5km
downstream).

5. Dartford and District Angling and Preservation Society Two stretches: 5a) Upstream South
Darentd TQ5566860 TQ562692 and 5b) TQ562689rQ559702. The prime interest of this
society is the adjacent carp lakes in both reaches. They own or lease parts of thamver, and
reported to be keen to encourage more habitat enhancement on the river and for the river to be
utilized more for angling. The river is a coarse fishery, but anglers report catching some graylin
that have been stocked in upstream reaches. Thepatedréo be keen to encourage more
habitat enhancement on the river and for the river to be utilized more for angling too.

6. Darenth Fishery 0 North of Darenthd TQ563704659713. This is a coarse fishery that is
stocked. Some habitat work has been byrike fishery and by the EAg. John Cave weirs).
Part of the river is considered to be suitable for salmonid fish too (trout).

7. Dartford and District Angling and Preservation Society. A third section at Dartford

TQ54773® TQ546733. The prime interest is again the adjacent lakes, where zebra mussels an
signal crayfish are known to be abundant
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In May 1997 (EAS Fish; 1997) the EA produced teriver Darent & R Cray Fish8tiagegy This
Fisheries Stratgdor the Darent catchment was based upon survey data gathered by the NRA since
1989 and subsequently by the EA. In 2005 a new Fisheries Action Plan (FAP) will be prepared th
will build upon this strategy document. The strategy document recommeadgdther things,

the following which are very pertinent to developing a sustainable management strategy for th
Darent, and restoring the fishery interests into more favourable status.

l

Seeking agreement with Flood Defence on a protocol for the operatader level
control structures to benefit fisherf@snsulting with Flood Defence on their maintenance
and dredging programmesimimise the negative impact and to seek positive
improvements for the fishery.

Encouraging anglers and licensed eel eet&mmake full and proper returns of eel catches to
enable better assessment of fish stocks to be made. Reviewing the designations for EC
Freshwater Fisheries classification within the catchment once the rivers' regime has been
restored and the brown ttqaopulation habeen reestablished.

Continuing to clean loose silt from gravel spawning areas to improve survival and recruitment
of future stocks.

Injecting elvers into sections of watercourses where obstructions impede migration to develop
the eefishery. Responding to emergency fish kills and fish rescue incidents to minimise or
prevent fisHoss.

Implementing a Ennual fish stock monitoring programme to verify improvebrentght

by the Darent Action Plan.

Facilitating further studies of sptimally productive sites with a view to provisiound

scientific advice for their developméhie Agency's Fisheries Department possesaetia hydro
sounding apparatus which is particularly valuable in determining fish steaksiteasibties andide r
lakes. Sonar surveys were made of several lakes at Ruxley in 1995, Horton Kirby in 1997 and mor
for the catchment.

Extending fish parasite health investigations in the rivers to monitor changes which might
iImpact upon futte fish stocks. Investigating the need for more fish passes to establish free
passage for fish and eel$eeding and spawning sites and develop the fiShesyhave been
identified on MiajpTable 6, and Forward Planning Proposals are foatdef&nd in

Stocking juvenile brown trout of an acceptable geneticupmékeseed the catchment and
encourage the-establishment of the species (subject to the Environment Agelicy's

on fish stocking). (Fishing clubs, fisheries owners)

Encouraging the 1&ocking of the trout fishery with brown trout of local genetic stock where
possible. (Fisheries owners, fishing clubs, fisheries contractors)

Discouraging the stocking of the riverine catchment with rainbow trout which will ndy natural
propagate in our rivers and may compete with brown trout stocks for food and space.
(Fisheries owners, fishing clubs, fisheries contractors)

Where appropriate, maintaining pike culls to reduce premaalmonoids and prey fish.

(Fishing club contcsors) Returning culled coarse fish to the same river catchment to maintain
the fish stock anitk genetic integrity.

Encouraging the catch and release of grayling to secure the establishment ahtheestvek.
(Fisheries owners, fishing cldlshieries contractors).

Exploiting the eel population to reduce predation on salmonoids and piéef&sgency

issues commercial licences for the use of eel nets and traps. Eels can usually be removed dur
culls(Fishing club cordctors, licensesbmmercial netsmen)
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1 Encouraging the installation of fish weirs amiv@m and outiver structures to improve
fisheriesThese items include bays which enhance consendttaimyubseaplcintaeg to provide
additional ceved the fencing of riverbank butffepisinpste marginal aquatic vdgetdtomérs,
fisheries owners, fishing clubs, Darent River Improvement Project (DRIPS), Darent Valley
Enhancement Project(DVER))

Many of these suggestions will be endanseolume 2 of this report, but actions such as removal of eels
and pikeare not

All literature on fishing on the Darent up until the Second World War points to coarse fisheries being of
limited, or norexistent, interest. Rees (2002) points outdlaase fish probably returned more quickly

after the catastrophic pollution of decades before, and after the war coarse fishing began to recei
attention, especially in the lower Darent. Today, tlireoand adjacent lakes provide coarse angling
sportof great significance. The map of existing fisheries indicates that much of the river is not covered b
angling clubs, and the EA is keen to have more angling accessible for the general public through day tick
etc. (Chris Conroy; pers. Comm.)

Basedn a review of the fisheries reports cited earlier, apart from the catastrophic pollution of a century
ago, the key determining factor in the status of the coarse fishery of the Darent is low, or no, flow. A:
previously notedhe 1976 drought resultedhuge losses of fish due to the dried river and low flows, and

a major stocking programme of coarse fish. Th8sBA1997) report states that the Darent fisheries
suffer little from pollutiomelated mortalitiesd Fr o m8 9 9j7wst one seri ous i nc
precise records of fish mortality exist for the drought yeats Mthe ceport states e s/ gni f 7 can
mortalities associated with [ ow flow peri odso.

The 1987 Halcrow reporiast elTdere@re numerous anecdotes about the drastic fall in river water levels,
water | evels after heavy stor ms, Thsadupgpertsthaviewa n a
expressed by the EA that rapid epatsult in increased washout of fish from the catchment in the
absence of adequate cover, and the need for a modification to past flood defence management practice:
enablenor e O6debri s and | itter d t oThibiginkeddotganeral babitata n d
enhancement needs; Chris Conroy (pers. comm.) has indicated that measures that would help brown tr
or grayling would also help most coarse fish overall, so no detrimental conflicts between the two interes
are perceived.

To evaluate the impact of the Darent Action Plan, six sites on the river Darent will be surveyed annually,
least until the completion of the second phase. This should be continued as implementation of the strate:
occurs.

Whilst recent surveys show thadrse fish biomass is usually better than internally set guidelines by the
EA, the status of the community is assessed as
comprises the progeny of many stocked fish from outside the Darent miatelmeshehe effects of
stocking rainbow and brown trout, as well as culling, adversely affects the status of the community. As tl
effects of stocking and culling diminish, and improved habitats within the channel provide more
sustainable conditions, the¢ at us coul d be revised upwards to |
past stocking, el evation to 6Favourabled6 and 6
the future.
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Figure Supplement 1 Reaches of the Darent leased or owned by Angling Clubs
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Feature Interest: Invertebrates (Supplementary Notes)

Invertebrate data in discrete reports are linbitgglto the sewage effluent of the villagesaamas in the
catchment not being discharged to the river, no routine biological monitoring took place between the mi
1980s and the mid 1990s (except one site at ©tfardHumpheryes, pers. comrl) details of such

surveys have been seen.

In 1996 reglar sampling began, and has continued to the present day, at nine sites, with one paired si
providing data from upstream and downstream of an flow augmentation point. The data therefore cover
the period whePhase lof the Darent Action Plan has bemperational, monitoring the influence of
reduced abstraction upstream of Otford, and the augmentation flows further downstream. Data are
collected to family level, and are all held irEtlhronmental Appraisédh at West Malling (present
contact lan limpheryes). These data have been used in sophisticated modelling work to determine the
link between invertebrate status and flow.

EA 0 Humpheryes (1998) reviewed available invertebrate information from the EA surveys started ir
1996, and the surveyanhation furnished from the Atkins (198§ IFECEH (19930 ref not seen

surveys. This showed that during the drought year of 1990, thénrextebrate community of the lower

river (downstream of Eynsford) suffered a severe decline in diversibewsgs of most of the high
scoring BMWP taxa. He concluded that the very low BMWP scores recorded in 1993 at all site could ha
been due to the combined impact of three consecutive drought years. However, Otford and Shorehar
maintained flowthroughout he drought in the early 199®ast at low dischargeBMWP scores at these

two sites were extremely low (whereas they did not significantly decline in 1990) but ASPT values were n
suggesting that the sample size was probably too small. Also thieorastiies EA routine monitoring

from Otford showed that the biological indices have shown a drop in the summer/early autumn survey:
for almost every year since 1990. (For informati@ViWP and ASPT, see £D; 2004

The Atkird (1990) report also refers to previous water quality invertebrate data from surveys of the
Thames Water Authorifft9841990)8 these have not been seen. In relation to their own surveys, they
concluded that at the time of survey (October 1990), thet Steoreham was identified as the most
downstream location at which the manvertebrate community remained unaffected by drought, despite
flow depletion. Further downstream communities were severely affected. Atkins noted a low diversity C
macrophytegalling them reeds) which correlated with impoverishedimaatebrate scores.

Halcrow (1987) also refer to data collected by Thames Waterv er t ebr at e data hav
only) at nine sites on the lower Darenu(i§/iartde since 1984. Several have had only one sample taken to
ecological and water quality implications of the installation of the trunk sewer. Previous datasnoay be avall
from other offices, but some data may thdwenietre lwansfer of responsibilities from the Kent River Board
Regional Water Authorities.

During the last 11 years the populations of many invertebrates have declinefisht Foréodiséadpedtedy
whilsFreshwater Shrimp, ifGanshave increased markedly.

Eric Philp (Maidstone Museum) has looked at several sites on the Darent over a period of around ten yee
monitored or systematically been resurveyed, and thus comparing siteseoyeletedsingptrpodsitueerTilio
notable invertebrates which are not found in other Ken{atudesaarentPbgtaaed, aquatic Bladder Snail, and
Theodoxus fluviatile, the Slipper Limpet or Nerite. The latter is comman @rimmd Bhprefyam
confirms the Slipper Limpet has still not been found in any other Kent rivezpainsl thait is still

present in the Darerdand spread to Lullingstone and even Horton Kirby (see distribution map).
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In the EA& Humphergs (1998) report comparisons were made between NRA/EA data and the results
of two other surveys undertaken by Atkins (1990) and the Institute of Freshwater Ecology (IFE) in April
1993. Where sites were comparable, the IFE 1993 surveys recorded oafytlzefidthimals found by

EA biologists. Therefore, he concluded that the results of the 1993 IFE study should only be used witl
extreme caution and it should not to be used in direct comparison with any data from the Environment
Agency.

Four invertebratsurveys were carried out on 12/10/96/0/96, 12/11/96 and 22/01/97. The 1990
survey collectedhvertebrates during severe low ftmmditions and consequently showed dramatic
reductions in both abundance and diversitisgeatthat experienced rivetldrying. The three
199697 surveys were aimed at assessing the impact of elevated water levels at the 5 augmenta
boreholes which pumped between AugndtOctober 1996. The surveys were carriei) batween 4

and 11 days after the augmentatiomsmenced (16/08/96)ji) approximately 26 days after all
augmentations ceased (12/11/8@yd iii) over 3 months after augmentations stopped. These sampling
sites were paired upstream and downstream of the augmentation boreholes.

Assessment of historicavertebrate data showed:

! During the drought year 1990, the macroinvertebrate community of theril@wer
(downstream of Eynsford) suffered a severe decline in diversity with the loss of mbajtof the
scoring BMWP taxa.

1 Very low BMWP scores were reeardn 1993 at all sitéghis could be due to the combined
impact of three consecutid®ugh years

1 Otford and Shoreham maintained flow throughout the kirangthe early 1990's, but the
discharg&vas not sufficient to protect the invertebrate community.

1 BMWP scores at these two sites were extremely low (where as they did not significantly decline
1990) but ASPT values were not, suggesting that the sample size was probably too small.

1 Resultsrbm the EA routine monitoring at Otford shows that the biological indices have shown a
drop in the summer/early autumn surveys for almost every year since 1990 except in 1993 whe
they remained high all year.

He concluded:

1 There had been no significangétetioration in the maciovertebrate communities since
augmentation began in 1996, suggesting that at least dgalogagatable minimum flows have
been maintained over the survey period-1998. Historically, the limited past data shows that in
theprevious drought in the early 1990's, the niaeestebrate fauna was severely impacted by the
low flows but has since managed to recover.

1 There is evidence that some families could be particularly sensitive to low flow conditions and
providing that iws are maintained, their future distribution pattewogl bemonitored as
indicators of recovery. However, physical changes such as compaction of the substrate migt
inhibit this process.

1 The augmentation water appeanset@f the same ecological qualindno adverse effextipon
the macranvertebratelave been discerned

1 In general the standard bmilmal indices (BMWP, ASPT and numbéFaxa) were not useful
and had limited powers of discrimination.
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1 The water chemistry appears to be markediyrranthroughout the catchment with the only
exception being alkalinity that drops below Otford, possibly due to springs emerging from the
Greensand beds.

Although not reported on paper, the invertebrate data collected by the EA has been subjected to bot
commonsense interpretations, and, more recently, Humpheryes has worked with other EA colleagues o
developing clearer understandings on links with flow using modelling. Attached below are three slide
taken from an lan Humpheryes Popeint presentatio showing the distribution of three invertebrate

taxa in the Darent since 1996. All show improving spatial distribution following gxadonizegion

after being lost from the middle of the river when it dried iR91989

1 Sericostomatidae is arvertebrate that survived in the lower reaches that clung on to minimal
flow, as well as the upstream stretches that haddraobsequently recolinization to the middle
reach that dried, has not occurred.

1 Neritidae only survived in the upper Darent, lglsubsequently recolonized in a downstream
direction.

1 Ancylidae survived in both the lower and the upper reaches, and has subsequently recolonized tl
central, previously dry, sectimom upstream to downstream.

The modelling work has developediamum ecological flow methaaioddiggr lan Humpheryes Power
point presentation the following was stated:

1T oBetween 1989 and 2002, the site at Otford
(shown by 12 out ofraples).

1 Using the minimum ecological flow methodology developed in Southern Region, flows targets wer

1 Previous two summers flow of 0.31@¥sastieed as necessary to sustain the invertebrate commt
healthy state.

Assessingbjectively what the present status of the invertebrate community is difficult in the absence of
good data from the past. It appears that water quality is now not an issue, but historically the impacts th
the early 20Century tar pollution were repet to have had on fish will have also equally impacted the
invertebrates. Silt smothering the bed, rather than discrete patches of silt, also impact invertebra
diversity, and success of species that are characteristic of high quality chalk stanss Hdwebeen set

in the middle category, as 0 Un feeoveo fromalB8dlehutitr e c 0\
has not yet reached a neatural state, nor its maximum potential.
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Feature Interest: Crayfish (Supplementary Notes)

For crayfish in the Darent, there are so many references in books etc. stretching back 1Gikgaaebtmimtely

clear that for the majority of its historical past, crayfish were abundant and in Favourable status. It is reported th
around the turn of the century, chefs from London came to the Darent to collect crayfish (Rees; 2003). Trevo
Carma, an EA flood defence officer on the Darent for more than three decades reports sighting crayfish on
countless occasions, and fishing for them as a lad. Photos exist of children catching them at Horton Kirby in th
1970s. The common belief is that thege common until the 1980s.

The 1998 ICC report contains several references confirming the abundance of crayfish up to 1976. It refers f
Steere saying that the Darent was said to O6apdsund v
Kent Natural History Museum, recollections of local children and school parties fishing for crayfish from Eynsford
to Horton Kirby over the first eight decades of thec2ditury. The report states that only a single mass mortality
occurred, in 1988, but no signal crayfish were found. This implies the plague was spread by infected stocked fish,
from an adjacent infected fish farm. At the time the report was wdttecords for signal crayfish were known

for the Darent (but they have been confirmed to be there now).

Plague is the main factor in causing the total loss of crayfish in the Darent downstream of Otford. Signal crayfish a
as the main mechanism fdettion, but the potential risk of plague from other vectors (e.g. fish stockings, angling,
maintenance works) may have been the reason why the lower Darent stock were lost. Insensitive chanr
maintenance would be another factor limiting the recovergydish populations, if all other factors were not
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limiting. Drying of the river from Lullingstone to below Hawley will have caused the loss of the species within the
river in this reach, before the whole population was struck by plague; to whategxteabyikred prior to the
plague reaching the river is unknown.

Although no surveys were carried out at the time, it is reported that hundreds of dead crayfish were seen in the riv
from Otford to Eynesford in 1988this is the last year for whidtords for native crayfish exist for the lower
DarentJohn Tyl er, the warden at the Jeftlfieareys 0Harfr idseamrd
1988 at the time it is known the major kill occurred below Otford on the Darentied-®leeys undertaken in
November 1979 and February 19 8 Nunfemows grayfish eelle caught itdtael upper
sections which had nat dried d u r i 13 ige. upstream df LudlinggtdnTinedHalcrow report (1987 yalstated

oCrayfish and Freshwater Mussel populations declined drastically at Castle Farm in the late 60'srdiholresrly 70's du

The EACD (2004 of t he DleMWhite Clanved Gripestsopotamobius paitiks)only species

of Crayfish that is native to Britain. Until the 1980s it was a common sight , however the spe@es has be
spread of Signal Créhslfastacus leniuseicd) have been farmed in Britain since 19%b.C3ayfisiSign

escaped into rivers, spreading the highly contagious Crayfish Plague. The Crayfish Plague has led to a
distribution of White Clawed Crayfish, in addittatitbespecies competes for food and evenipeeys on th
species. The White Clawed Crayfish prefers relatively hard, alkaline water such as that found in the Dar
that the population is beginning to recover, Si

There is irrefutable evidenthat plaque, usually carried by signal crayfish, is the reason for their total
eradication from the Darent downstream of Otford. Circunatanidence points tecolonize after the
catastrophic pollution of the early’ Zentury, and a major redaotin their population downstream of
Lullingstone after the river dried in 1976. Mungovan and EA colleagues have carried out extensiv
searches in recent years and found only alien crayfish present downstream of Otford.

Feature Interest: Aquatic Macroplyte Community (Supplementary Notes)

Four datasets exist for macrophytes (river plants) in the Darent. Four sites were surveyed by Holmes
1978 as part of the national surveys undertaken ¥829f8t formed the basis for river macrophyte
classificatins (Holmest al1999a). These data are held on the English Nature database, but have beer
appended to the 2004 data collected by Holmes. In the drought year of 1990, Atkins (1990) also collect
some macrophyte data at a few sites downstream of Otford (Atkins, Ha8®@m, in her national
surveys, also looked at many sites down the river in the years between 1969 and 1984. These data
reproduced in MotMa c Donal dds r e pl@dR)tanddibimes @B802). Ih A4, the 1978
survey sites of Holmes weresoeweyed, as well as some new sites (Holmes, 2004) to provide up to date
information on macrophytes for the Darent. Eleven sites were surveyed using the MTR method (Holme
et al1999b), and results suggest some enrichment downstream of Lullingstone.

The Akins (1990) survey found &imost total absence of aquatic macrophytes faaltinanghheashes'

sites on the Darent are capable of supporting rich and varideeggaaticdboralata from nine sites, with
seven from Otford to Dartfordusiness park. As the survey was carried out in October, it could well have
been done after the annual weed cut. At the time of survey (October 1990), the river at Horton Kirby wa
dry. At each location only a partial list of macrophyte speciescoeled.e

At Otford the aquatics milfoil, Canadian pondweed and crowfoot were recorded.
At shoreham crowfoot was recorded as well a wide range of emergents.

At Lullingstone no true submerged aquatics were recorded.

At Farningham the river was predominairihy only emergents present.

At Horton Kirby the river was completely dry, so no aquatics present.

=4 4 -4 4 2
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1 At Dartford business park water was ponded to a depth of 2m and the aquatics milfoil and
Canadian pondweed were recorded.

Haslam made eight visits to tharént, recording species that could be seen from as many as 10 bridge
vantage points. The years when visits occurred were 1969, 71, 72, 74, 77, 79, 83 and 84. Her data"
greatly from year to year, and should be interpreted with care. In 197&ddoeréaibrd any of the true
aquatic tax&R@nunculus, Potamogeton, Elodea, Myriophyllum giFainshehedtarded in 1968. Only
Ranunculus & Zannichs#ie recorded in the pabbught survey of 1977, and both were confined to
upstream of ullingstone. She also recor@domusom near Horton Kirby. In 1979 she surveyed
again, recordinRanunculusnly from Shoreham, Horton Kirby and Hawley. By 1986 it was more
widespread still.

Halcrow (1987) reviewed all available dataarududed that, whilst the Darent was a famed trout chalk
river in the 19 Century, there was no evidence that the macrophyte flora had been as rich and luxuriant a
is seen in the Itchen or Test in Hampshire. The report stated:

0 T h e fulneshed from the macrophytes studies on the Darent in the past 20 years suggest that it doe:
chalk stream community. This is borne out by the NCC classification which does not place any of the c
into classes assewth chalk streams. There is nothing in the literature to suggest that the classic species
have disappeared. It can thus be deduced that the Darent has never exhibited the 'qualities’ of a plant ¢
with a chalk stre@here is evidence that water quality has been considerably reduced, Hadffaimosuggesting
the motorways is a bigger problem than the lack of flow.

There are considerable data on the macrophytes of the River Darent. Bigtail@dlasbreaijsveddouted
for the NCC in 197Bhese data are augmented by less detailed, but more extensive, surveys by Haslam \
more sites and included resurveys at intermittent intervals between 1969 and 1986.

The NCC survey obtrent indicated that the river did not have a flora typical of a stream flowing over chal
sites sampled, three were classified as having plant communities typifying ditches in calcareous area
characteristic ofléastg, calcareous small rivers in catchments with varying geological strata. (NCC Na
Classification). The records of the NCC and Haslam are very similar and thus provide evidence that the
today is typical of that fourtte dast two decades. TEN characteristic macrophytes of chalk streams were
Three key species of chalk streams, Spikfedl, \terophyllum spicatum). Broakowfdet, (Ranunculus
penicillatus), and Watercress, (Rorippaasastictuom), were present but at much lower abundances than v
expected. Two species, Canadian Pondweed, (Elodea canadensexdar(&inayactiech Ruectum) were more
common than they should be for a chalk stream.

References to oldcabtacords for the tetrads through which the Darent flows suggests that many of the
being typical of chalk rivers have never been present within the Darent. However, Halsam has informatio
prior to her first formmaegun 1969 the cover of the characteristic Crowfoot was considerably more than
indeed much more than it was in 1969. Data held by the old Kent River Board for a stretch of the river
indicate a luxuriant growth of baibt@rawMilfoil in 1964, associated with clear water and clean gravel. In sil
reed was regarded as a nuisance to Trout fisheries and in need of clearance. Haslam has indfcated that
plants is reasonable and accordsredtttikersystem, but the cover of Crowfoot and Watercress is much |
predicted for such a river. 6

Mott MacDonald 1992 refer to historic referend@dnanthe fluviatiiseasing due to pollution; this is a

classic species of larger chialirs (and is common in the Kent Stour). No historic records exist (Preston
et al2002) for this species anywhere near the Darent, so this can be considered erroneous.
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Comparison of data using the same methodology, and for the same sites, cafob¢hmaeveys

carried out by Holmes in 1978 and 2004. The first was therefore just two years after the drought of 197
Twinspan analysis of the 1978 data (assessed alongside other national surveys) classified the sites
Otford to Darent (at Otford Shor eham, Farningham and Darent)
than a natural river (Holmetsal1999). Using the 2004 data, sites at Otford, Shoreham and Farningham
are classified as chalk river communities, but the new site dowoisthealh20, anthe resurveyed site
atDarent were classified as O6calcareous ditchesbo.
chalk river communities is based on much higher coRanahculuend presence 8ferula & Callitriche
dtusanguldn none of the surveys were the characteristic species of clsalkenmrica anagalljgatica

& Carex acutiformmecorded.

The MTR surveys of 2004 highlighted a typical diversity of species within the sites surveyed, with highe
MTR scores (indicating cleaner water) upstream of Shoreham (see Figure belowgcoiihghsites
generally have moRanunculasd less filamentous algae than the {seoeing sites. Typical MTR
scores for sites classified as chalk rivers are argitamOset al1999b), so the score for the Darent are
below average. The conclusion drawn is that this is more related to channel form than water quality, .
siltation has a significanfluence on macrophyte communities

MTR Darent 2004
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40| —
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25+

MTR Scores

20

15+

10+

Sites from Otford to Hawley

As with the invertebratelseing a communHyased assessmemiakes objective determination of the
present status of the macrophyte assemblage difficult. No data from the past exist to indicate what tt
community was like prior to the impacts that the edri@&tury tar pollitn must have had. It appears
that water quality is now not a key issue, but, again as with the invertebrates, silt smothering the bed, rat

than forming discrete patches, I's an i ssue. T
favourable, or close to reaching its potential. The presence of periodically high cover of flamentous alga
and pooRanunculgsr owt h i n sever al pl aces, means OFavoul
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weed cutting must also have an impachefilora of the river, but to what extent it affects the presence
of individual species, and the balance of abundance, is unknown. Local effects are likely to be great, |
weed cutting alone is unlikely to result in the loss of macrophyte spesibaiarth
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