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Agqustic Ecology and Water Quality Study

SECTION ONE
WATER QUALITY STUDY
Jury 1992
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Aquatic Ecology and Water Qualiity Stugy

1. INTRODUCTION

Southern Science Lid were commissioned by Kent County Council (Building Design) to conduct 2

preliminary Warter Quality Assesstent of the Leybourne Stream in the vicinity of the proposed
A228/M20 improvements.

2. SAMPLING

Sampling of watcreourses in the vicinity of the proposed highway improvements was carried our on
Ldch July 1992, The weather on the sampling day was inclemenr with heavy rain throughout the
sampling period.

At cach sampling point the following features and paramerers were observed, measured or estimaied:

i) channel width;

it) channel deprh (ar centre poine);

i) channel low rare;

) water temperature;

v) dissolved oxygen concenrration: and

vi)  sample point description {including site photographs),

Water samples were submitted 1o Sourhern Seiencc's NAMAS Accredited laboratory at Falimer, Sussex,

where they were analysed for the following paramerers:

¥} biochermjgal oxygen demand (BOD(ATU);
i) suspended solids at 105°C;

i) pit
) ammoniacal hitrogen;
v) nitrage nitrogen;

vi)  orthophosphaie;

viiy  chlonde

viii)  conducriviey ar 207°C;

) alkaliniry as CaC03%; and

x) toral organic carbon,

Five sampling points were selected duc either to their proximiry to the proposed highway improvements or
because they received drainage from chis area and were used for recreational purposes. The location of the

sampling points is indicated on Map 1,

3. Resurrs

The analytical and observarional results for each of the sampled sites are presented in (he tollowing pages
accompanied by a photograph of each sice where available. (BD « below analyrical detection point.
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Aquatic Ecology and Water Quatity Study

Sampie Point 1
Southern tributary of Leybourne Stream in Woods Meadow.

This stream was very rurbid and dark in appearance. As the sample point was just downstream of the London
Road run-off from the road into the stream is likely to have been raking place as a consequence of the heavy

rainfall during sampling.

Parameter Units Concentration T
14/07/92
Channel widch m (+5
Channet depth cm 0.2
Flow /s 0.5
Dissalved oxygen mg/l (% sat'n) 9.0
(86.00)
Temperature 'C 17.2
BOD. (ATL) my/| O 12.0
suspended with solids at 10570 g/l 190,10
pH unis 7.7
Ammaoniacal nitragen mg/l N n.iz
Nitrawe nirrogen mg/l N (15
Orthophosphare tg/l P 1,44
Chloride mg/l 30
Conducriviey usie/cm 3600
Alkalinity mige/l CaCO. 3.0
Toral Organic Carbon my/l C 17.0
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Aquatic Ecolagy and Water Quaity Study

Sample Point 2

Western tributary of Leybourne Stream in Woods Meadow.,

This tribucary was much less turbid than the souchern triburary and was surrounded by heavy growths of Balsam

(Impatiens glandulifera).
( Parahetar | Units“ “ ' Concentration
14/07/92
Channel width I3 1.5
Cllaj;;;;tl depth | “ “ | i | | 015
Fluw‘ . /s 0.5
Dissolved oocygen mg/l (% sac'n) .4
{90109

Te:t:pératurc "C | | ”1 6.0
BOb;l(ATU) | | H H | my/] CJ. 0.8
Suspeuded with solidsa 105°C g ] w0
plf uniLs 82
Ammoniacal nitrogen mg/l N | | ED
:Nil:l"ELLt' Jl;irmgcnm | r;g/l N | 48
C)Wht‘)ﬂlt;&ph&tr | ll-ﬁg/l g | ﬂ‘.l)}’
Chloride I m |
(.'Jc1‘1.1ductiviry usi;ﬁm | GZ[)l:(;
Nidimiy [ ssaco, 185.0
Tow Organic Cabon |7 wgh ¢ 28
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Aquatic Ecology and Water Quality Study

Sample Point 3
Leybourre Stream near Leybourne C of E Primary School
This section of the Leybourne Stream exhilyiced a greater diversity of flora than the rwo upstream tributaries,

Raad run-oft fram Castle Way appears ro he discharged inta the stream through gulleys and culverrs along this

secuion of the srream,

Parameter Units Concentration
14/07/92
Channel wideh m 1-3.0
Channel dlv;tjllll o o ) o | 0.20
Flow : | | “ ;11fs | 0.4
D‘i..ll:solved axygen | /| (% slatvu} | ‘_J,z
| (9010}
‘l"(.“l‘l‘jp{.‘l'alurc‘ | °C . | 167
BOI- (ATH iryed L () 3.0
ﬂuxpuldud with salids at 105°C | mg/l | 8.1
pH nnits .1
;‘;;Ii;nﬁtﬁlliucall. ‘nit‘rrl.mgen | rﬁé_‘}l N ED
Ni%r#tc Litfogen o | mé/l N 1B 41
()1'111c;.l;v}1¢:;i.;;|';acc | | mlgﬂ P ) ().iﬂ |
- mgl | 420
Canducth&f} | usie/c; o o ’58(7()
;';\lj.lca!inicy | o rlllg;fli.&l:aCO-( - 1"/"5.()
Total Organic Carbon O mglC ” 50
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Adqitatic Ecolagy and Water Quaity Study

=l P i

Sample Point 4
Castle Lake near The Aldars

Castle Lake {filled from old quarey workings) lies jusr w0 the sourh of che M20 and reccives water from the
Leybourne Stream, Several fishermen were active araund che lake margins and there were several walles

sipnposted in the vicinity.

Parameter Units Concentration
14/07/92
Chanuel width m
(;:tllalillcl depth | | cin
Flow m/s
Dissolved oxygen mg/l (% su'n) 5.4
{68.0)
Temprrawre 'C 18.8
BOT: (AT mg/l & 13.0
Sﬁlépéjltlrd W!l.']'! ;\;CJl]id:i ar IO'J"C !llg”l ‘ 46()
pll s 74
Ammoniacal nivogen mgi N {34
Nigrae nitrn;_;:c'n /| N ED
f.')rr.lmp}lm;cphace | mgﬂ [ 0.7
Chloride myz/1 43.0
Conduetivicy usic/cim 5104
Allcalinity m/l Cacio, L10.0)
loral {)Igamc. C.'irbonl - ‘ mg/l C. l - 5.3l H
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Aquatic Ecology and Water Quaiity Study

Sample Point 5
Castle Lake near The Osiers

Leybourne Lake is just to the north of the M20. lownsend Hook Fishing Club use the lake and have established

fishing sccess poines around its margins. The sample was taken from rhe bankside,

Parameter o Units Concantrati;;iﬂwm
14/07/92
Channel widih m
Channel depeh cm
Fiuw - o | mls
Dissolved oxygen mg/} (% sar'n) 6.0
{70.0)
Temperature | ' 18.8
BOD. (AT o rlnéll () | 2.2
Suspended wich solids at 105°C | g/ N 7]
p]i ) wnits 7.7
Anunoniacal nirrogen o o | g/l N B.b
Nirrate nitrogen mgfl ™ BD
C):.-t}ul:];hnsli;l-lulr;l- ” g/} f’ | | i).(];;l-ll
Chluride mg/] 68.0
(:UTIFIHC['IVII.'Y umr/cm | N lC;?[.J.k‘)
Alkalinicy | | 1 lLl]fn;;'il;:all(:O.« 1‘95.6
lotal Organic Carban myfl C 4.0
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Aquatic Ecology and Water Quality Study

4, Discussion

The two wributaries 1o the Leybourne Stream are bath very close to the proposed highway impravements
and they have very different water quality characreristics. The sourhern tribwiary (Sige ) was wurbid with
the water cloudy and dark. The heavy rain during the morning of the survey had significantly affecred the
quality of the siream and it is probable that it received run-off from road and farmland. This is
demonsirated by the high suspended solids concenerarion, organic carbon levels, biochermical oxygen
demand and the fact it had the highest phosphare concentration of any of the sites sampled. The high
BOD classifies the tributary at site 1 {NRA River CQuality Oljectives Classification 1990, Table 1) as of
poor quality (Class 3) and the suspended solids concentrarian is well outside the LIFAC standards for

salmonid and cyprinid fisheries.

The western rributary {Site 2) hus a different characrer 1o the above with lower BOID, organic carbon and
suspended solids concentrations. It is probable that chis stream receives less road and agriculrural run-off
than the northern triburary and ir is of 2 higher quality. Al! the meusured parameters tell within rthe
guideline limits of the EC Surface Water Direcrive for warers to be abstracted to drinking water supply
and the uiburary would be classed as being of good quality (Class 12),

Site 3 was a point on the Leybourne Stream approximarely 0.5km downstream of the above rwo
tributaries. The strearn ar this sample point had water quality characteristics similar to those of its western
triburary {Sire 2) wirh the exception of a lower suspended solids loadd and slightly greater organic carbon
content and BOD. Suspended solids appear (o be settling out along the length of the stream and the
presence of vepetation in the channel would assist chis process. Using the measured paramerers the stream

would be classed as being of good quality (Class b} ar this point.

Site 4 ar Castle Lake was sampled during heavy rain which may have influenced the suspended salids
concentration in this sample. A lower reading would have been expected with salids serding in che
quiescent condition of the luke, The lake sample also exhibiced 3 high BOD concentrarion although all
other parameters were similar 10 those of the Leybourne Stream which drains inco the like. The lake wits
being fished at the time of sampling although bath the BOD and suspended solids concentration exceed
the EIFAC salmonid and eyprinid guideline limirs, The lake would be classed as being of poor qualiry
largely duc to the high BOI measured (Clasgs 3).

Leybourne Lake (Site 5) 1o the north of the M20 is leased by the Townsend ook Fishing Club who have
allocated fishing paints around ics fmargins. t is not clear whether it is connected 1o Castle Lake beneath
the M20 bur on the day ot sampling its warer quality was quite different, Suspended solids and BOD were
lower while the chloride and conductivi ty levels were higher suggesting thar the lake may have received
motoerway run-off containing salts. For the measured paramerers che lake was within the EIFAC fisherjes

guidelines and would be classed as being of good quality (Class 1a),

The discussion above is based upon water quality from a single sampling visit and these measuremen s will

have been influenced by the weather conditions on the day of the survey.

AZ2E L aybourne ang Wast Maliing Bypass
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Aguatic Ecology and Water Quality Study

TABLE 1 RIVER QuALITY CLASSIFIGATION (ADAPTED FRoM NRA 1 990
WaTER QuALITY SURVEY CRITERIA)

®
@
@
@
@
RIVER QUALITY CURRENT
¢ CLASS | GRITERIA REMARKS POTENTIAL USES
. Ta Gownd 145 percentile Dissolved Cxygen 1) Mean Biochemical Oxypen 1) Water of high qualiy
Qualiy Saturativu greaver than B, Demand probubly noc suitable fur potable
. 2) 95 percentile Bivchemical Cwypgen greater than 1.5mg/fl supply abseractions
Demand nen grearer chan 3mg/] 21 No visible evidenee of 2) Game or ather high class
. 31 95 perecatile Armonia nut grearer pollution fishericx
than .dmg/| 3) High ameniy value,
. 4) Where the water is abstracred fur
drinking water, it complies with .
. el rements for A2
31 Non-taxic o fish in ETFAC rerms
. (or best estimares i EIFACC figruses
are umavailable)
. b Ciound 1} 5 perecntile Dissolved Oxygen 1} Mean Binchemical ¢ wygen Dimand Warer of less high qualicy
Quality Saturarion greater chan 6%, probalily ner prearer chan Impg/l than Clasx 11 hut usahle
. 2} 9% pereentile Blochemical ¢xygren 21 Mean Ammonia probubly nor for subwtantially the
Demvand nor gevarer chan Smgll greater than (h3mg/| SLINC PUrposes
. 31 9% peecentile Ammonis nor grearnce 3 M visible evidence of pollution
than th9mgy| 4} Warer ol high qualicy which eanaor
. 4) Where water is abstracred fu be placed in Class 10 beeanse of che
drinking wacer it complics with che ufteet of physical facror such as
. requirements for A2 vanaligarion, low gradient or
5) Won-toxic v fish in FIFAC reims (or eurrophieation
bost catimates it EIFAC figures are
. unavailable),
. 2 Fair 15 percendile | hissalved Osypen 1} Mean Biochemical Oxygen Demand 1) Wiaters suitable for purablc
Qualiry Saturation grearer than 400 prolsabily nor greater than Smgfl supply afier advanced
. 2y 99 percentile Biochemical Osygen 2) Water shawing no physical sigas of Trsanent,
Demand not grearer than Imgfl pellution wiher than humic colouration | 2) Supporting rusonably
. 31 Where water is abstracted fon and a lrrle Foarning belew weirs, gond course fisheries
drinking water it complics with 3 Muderate amenity valuc
. the nequiremenes of A3
4) Nuon-towic w fish in EIFAC terms
. {o¢ hst estimares iF FIFAC Aigures
are unavailabiv)
. 3 Por '} 9 percencile Diissolved Cxygen Waters which are pallumed
Quality Saturation preater than 10%, tart exeent thar fish are
. 2) Nuot likely e be anacrbic ahsent or only sporadically
3) 95 pereentile Blochemical {xygen present. May be used for g
. Demand nor greacer dhan 1 7mg/l. low prade shstraction for
"This may not apply if there is indusery. Considurable
. high degree of re-acration potential for further use if
cleancd up
. 4 Had Warers which are infeeior i Class 3 Warers which are grossly
CQualiry it terms of dissolved ixygen ane polluted and ane likely
. likely ror b anaerohic ar times LRLAC NUSAnEE,
. X Dissolved Chygen preater than Tnsignificant water courses
109% saturation and «itches which arc not
. usable, where the ohjective
ixsimply w prevenr
. nuEzcE.
®
®
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Aqualic Ecology and Water Quality Stugy

KEY TO FIGURES

Site 1 Southern tributary of the Leybourne Stream
Site 2 Western tributary of the Leyhourne Stream
SHe 3 Leybourne Stream near the Leybourne C of E School

She 4 Castle Lake

Site 5 Leybourne Lake
EC SWD (G) EC Surface Water Dirgctive Guidseline Lavels (75/440/EEC)
Salm. EIFAC Salmonid Fishery Mandatory Limit {7B/659/EEC)

Cypr. EIFIC Cyprinid Fishery Mandatory Limit (78/659/EEC)
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Aquatic Ecology and Water Quaifty Study

AupiT TRAIL

Report written by: Dr Nathan Richardson (Environmencal Scientisr)
Reporr checked by Sarah Sreines (Manager, Planning and Audin)
Analysis carried out by: Falmer Laboratory
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Aquatle Ecology and Water Quality Study

SECTION TwWO
AQuATIC EcOLOGY AND WATER QUALITY STUDY
OcTOBER 1993
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Aguatic Ecology and Water Quality Study

0. SumMMARY

.1 Six sices along the route of the praposed West Malling and Leybourne By-pass were surveyed on 2
September 1993, An peneral assessment of the aquaric habita was made, togerher with an

invertebrate assessment based on Narional Rivers Authority (NRA} methods.

1.2 The sites surveyed contained a reasonable diversity of habivats. The narure of the invertebrare
populations they supported indicared a relative lack of pollution and/or environmental stress.
Whete invertebrates could be identified to species-level, there were none which would be
considered unusual for Kent. Furcher specialisc surveys may be required if a more detailed account

of aquatic flora and fauna is required.

1.3 The proposed highway improvements, as indicared on landscape drawing number 5839/226/22A,
provided by the Client, show thar rhe scheme will require:

* srream diversion and realignment;
* culverting and bridging;
* realignment of parr of (he Leybourne Lake margin.

There is also the likelihood of a change in flow regime of the Leybourne Stream due ro road run-

off. A small pond to the north of 2 proposed new Interchange may also be atfected.

4. Design and construction of the bypass and inrerchunges should minimise the disruption to the
streams and lake margins. Where watercourses require realignment. diversion or culverting, the aim
should be to reproduce a form as close (o the original narural form as passible. Further advice with
regard 1o specific design and mitigarion measures should be sought, toenhange the aquatic wildhife

potential, when more derailed plans are made available.

The narure of the invertebrate populations they supporced are rypical of the restricred nature of the
stream and triburaries, It is nor possible to determine whether the inerganic inpurs into rhe stream
have resulted in a reduced species diversity, Certainly, many of the families and species of

invertebrate found are tolerant of organic pollution,

AR28 | eyhourne and West Malling Bypass Page 14




Aguatic Ecology and Water Quality Study

1.  INTRODUCTION

1.1 Following a baseline warer quality survey carried our in connection with the proposed A22E Wesr
Malling Highway Improvements in July 1992, Southern Science Led were requested by Kenr
County Council 10 undertake a preliminary aquatic ecology survey of the same area.

1.2 The aim of the study was to describe the existing aquatic ccology which might be affected. either
directly ot indirectly, by the highway improvemenr proposals. The survey provides a broad

assessment of narure conservation signiﬁt:am'.c of the aquaric environment.

2. MemHoDps

2.1 Afield survey was underiaken on 2 Seprember 1993, Warer samples were also taken, 1o enable a
comparison with an earlier chemical water quality survey (ref 1). Six sites were visited along the
proposed route of the by-pass (Figure 1). These sites were selecred o carrespond to the associated
chemical sampling point, and ro be represencacive of the stretch of warercourse in the viciniry.

They arc:

CORRESPONDING SITE OF 1992
CHEMICAL WATER QUALITY SURVEY

A Triburary of Leybourne Stream at TQ G859 5835,

at proposed new A 20 bridge 1
B Leybourne Stream upstream of proposed roure ar

TQ 6842 5835; 2
C Leybourne Stream downstream of proposed balancing

pond at TQ 6834 5873; upstream of 3
D Castle Lake/Leybourne Lake a« TQ 6936 5925; 4
E Leybourne Lake ar TQ 69494 5956 5
F Pond ar T2 6879 5975, -

2.2 Where possible, kick-ner samples of the aquaiic macro-inverrehrate fauna were taken at each site
using a 1.0 mm mesh pond-net. Fach habitar type was sampled in praportion to its occurrence so
that the overall sample wus representative, At two of the sites (D and E) access was difficuly and
representative samples were taken from the bankside. Samples were examined using a dissecring
micrascape enabling identification of most invertebrates o family or specics-level, sullicienc for an
assessment of the status of the fauna. A score of warer quality was made using the Biclagical
Monitoring Working Parcy (BMWP) score, used by the NRA in routine bielogical surveys (further
explanation of the BMWP score is provided below).

2.3 Field notes were made for each sire, including the in-stream and bankside vegetation, habita
characieristics, adjacent land-use. These notes are summarised in Figures 2 ro 7, Chemical warer

quality samples were taken for 3 limiced range of parameters. The results are presenred in

Appendix 4.
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Aguatic Ecology and Water Qualjty Study

2.4 In addition 10 the ficld survey, historic records of biological water quality at one site have been
pravided by the NRA (Sourhern Region. see Appendix 3). These samples will have been taken in 4
similar manner to rhye described above (e, 4 representative kick-ner or bank-side net sample},
NRA samples are preserved in formalin and transporred back to the laboratory where the

invertebrares are extracted, and identiticd to family level with the aid of a microscope.

The Biological Monitoring Working Party (BMWP} Scoring System

Fa
"

This BMWP score takes account of the sensitivity of variaus invertebrares to organic pollurion. A
score is set for each invertebrate family. which is related (o the sensitiviry of that family to oxygen
conrent of the warer, The score system is shown in Appendix 1. Anirmals adapred 1o life in shallow,
fase-flowing. oxypen-rich waters carry a high score (eg, stoneflics), Animals adapeed (o life in sill or
slow-tlowing water are capable of thriving under low-oxygen condirions. ‘These receive a low score
{eg, worms and midge larvae). Organic pollurion rends re+ consume the natural axygen contenr of a
warercourse and so the BMWP score is used (o assess warer quality, by comparing the observed

score with thar which one woyld expect in clean warer,

26 The BMWP scoring system is hused on oxygen-sensitivity therefore lakes and ponds. and
watercourses which are naurally slow-flowing. with paar exchange of oxygen over rhe air-water
interface will tend to produee lawer BMWP scores than fast-flowing watcrcourses, This is an

important feature o bear in mind when interpreting the results of (his survey,

2.7 The ecoloical interest of the streamm can be assessed using criteria such as naruralness, rarity,
diversity. Diversity can be measured by counting the number ot different types of invercebrate

which occur in the sample. In general, 4 high diversity is considered 1o be of value as ic tends ro

excessive nutrient enrichmeny leads to an trpoverishimenr of the tlora and fauna {ie, low diversiry),

28  The Average Score Per Taxon {(ASI'T) is another useful seore used by the NRA which combines the
BMWP index with an index of diversity, namely the number of scoring taxa. The ASPT rends o
givea mare stable indication of the ‘average sensitivity' of the invertebraie fauna, because ir is less
dependenr on sampling efforr or the occurrence in 4 sample of uncommon raxy, Experience of
Kentish warercourses (ref 2) hag indicated that an ASPT of less than 3 could be cansidered as ‘low’,
whercas a score of' S or more would be *high'.

Abundance Scoring

2.9 Inline with NRA Pracrice, a semi-quantitative seale of abundance was used, s presented in
Table 2.1:

Tabile 2.1 NRA Abundance Scoring Method used in this Survey

Number of Individuals Captured Scare

1 1
2-10

11-100
LO1-1,000
LOG1- 10,000
> 10,000

| N

L N T

@
®
®
|
[
@
o
L
o
®
@
®
®
@
L
@
[
® fepresent 4 complex, balanced system. Environmenral stress, such as chemjeal pollution, or
®
@
®
@
®
@
@
®
[
®
@
]
@
@
@
®
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Aguatic Ecology and Water Quality Study

3 REsULTS

REsuLTs ofF Aguaric EcoLoGy SURVEY

3.1 Asummary of the inverrebrate fauna recorded a each sire is provided in Tables 3.1 w0 3.6. This
includes an assessment of the BMWP and ASPT scores. Skerch maps of the sites are presented,

together with photagraphs of the sires in Figures 2 10 7.

Sme A TriBUTARY OF LEYBOURNE STREAM TO BE CROSSED By THE New A20 BRIDGE

General Description

3.2 Fromasmall lake in the village of West Malling, this small stream flows through the vitlage {(part
culverred) and over approximacely half a kilometre of farmland before joining the Leybourne
Stream, just downstream of the A20 road crossing, The stream receives intermittent run-off from
both urban and agriculrural land. and from the A20 icsclf. The stream was sampled just upstream
of the confluence with the Levbourne Stream where it lows through a meadow supporting an

apparently diverse prass/herb flora.

Habitat Assessment

3.3 Thaugh the stream is small it comprised a vartety of habitats, including areas of bare shingle bed
and areas choked by emergent aquatic weeds, Considering the observed diversity of habirar, (he
diversity of invertebrate species found was not as great as might be expecred and this may be

areributable o the effects of run-off as described abave,

Invertebrate Assessment

34  The inveriebrate fauna was dominared by the freshwarer shrimp (Gammarus pulex). which is g
species with tolerance ro a range of environmental sicuations, The presence of caddis fly larvae,
riffle beetles and blackfly larvac are indicative of a moderately fast flowing watercourse. The
BMWP score was 53. The ASPT of 4.4 is reasonable and suggests that the stream does nor suffer

from significanr srress/pollution.
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[
. Aguatic Ecology and Water Qualty Study
. Table 3.1 Site A, Tributary of Leyhourne Stream at TQ 6842 53835
o (surveyed 2/9/93/5ES) Abundance
o
Gastropoda Snails
® *Hydrobiidae
® Potamepyrgus jenkinsi Jenkins Spire Shell 2
*Lymnaeidae Pand Snails
® Lymnaes peregra Wandering Snail 2
® *Manorbidae Ramshorn Snails
Planorbis {planorhis) |
@ Bivalvia Mussels and Cockles
*Sphacriidae Pea Mussels
o Pisidium sp, Pea Shell Cockle 3
® *Oligochaeta Worms 3
Malacostraca
® *Gammaridae Freshwarer Shrimps
Gammarus pulex i
. Ephameroptara Mavflias
& *Baeridae
Baetis sp, Mayflies 3
@ Coleoptera Baeatles
® “Hydrophilidac Scavenger Beetles
Species 1 L1
@ "Helodidace Beetles L1
*Elmidae Rifle Beetles
® Species A A2
¢ Species | L1
Specics H L1
. Trichoptera Caddis Flies
® *Sericostomaridae Cased Caddis
Sericosioma personatum 2
® Diptera True Flies
*Ceratopogonidac Biring Midges
o *Simuliidae Blaclflies 2
® Diprera sp. 1 True Flies 1
Diptera sp, 2 True Flies 2
. Number of Scoring Taxa: 12 {marked with *
o BMY/T Score: 53
® ASPT: 4.4
Key:
® A - Adult L - Larvae N - Nymph
) Beetle species are likely to represented by both aduls and larvae bur the two are recorded separately
® thus:  Adults - Species A ro Z Larvae - Species I 11, 11, TV exc.
@
®
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Aquatic Ecology and Water Guailty Study

SreB: LEYBOURNE STREAM JUST UPSTREAM OF PROPOSED HigHwAY IMPROVEMENTS

Genaral Description
3.5 The Leybourne Stream- rises approximately 7 km upstream of rhis sampling point, where it flows
through Leybourne Wood, a mixed deciduous woodland. 1 is 2 relarively small lowland stream

which drains a semi-rural carchment,

Habitat Assessment

3.6 The stream shows 2 classic lowland pool riffle structure, which comprises alternating deep and
shallow, eroding and depositing zones, Within Leybourne Wood, heavy shading from trees means
that there is virtually no in-stream or emergent vegetation; this will act ro exclude those
invertcbrare species which are dependent on aquaric weed for food., shelter or attachment.
However, the moderate flow aver a gravelly bed provides a valuable habitat for a range of other

inverrebrate species,

Invertebrate Assessment

3.7 Like the tributary stream described above {Site A), the Leybourne $tream was dominated by the
freshwarer shrimp (Gammarus pulex sp.), and also supporred caddis, mayfly and blackfly larvae,
and rittle beetles, The BMWP score was 60 and rhe ASPT was 4.3. The invertebrare fauna is
therefore broadly similar to the previous site. From a conservarion viewpoit, none of the taxa

idenrified to species-level are uncommon in Kent,
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Aquatic Ecology and Water Quality Study

Table 3.2 Sita B, Leybourne Stream at TG 6859 5835

®
®
@
@
® (surveyed 2/9/93/SES) Abundance
. Gastropoda Snails
*Hydrobiidae Snails
(] Patamopyrgus jenkinsi Jenkin's Spire Shell 2
Bivalvia Mussals and Cockles
. *Sphaeriidac Pea Musselg
® Pisidium sp. Pea Shelt Cockle 2
*Oligochaeta Worms 1
® Hirudinea Leeches
9 *Glassiphoniidac Leeches
Glossiphonia complanata 2
® *Erpobdel lidac Leeches 1
. Malacostraca
"Gammaridae Freshwarer Shrimps
® Gammarus pulex 4.5
. Ephemaroptera Mayflies
*Baesidae Mayflies
® Baetis sp. 2
Hemliptera Aquatic Bugs
® Veliidae Water Crickets
® Velia sp. 2
Caleoptera Beetles
® "Elmidae Riffle Beetley
. Species A Ad
Species B A
@ Species | 1.2
Species 11 L2
. Trichoptera Caddis Flies
& *Hydropsychidae Caseless Caddis
Hydropsyche sp.
@ *Limnephilidae Clased Caddis 2
*Sericostomaridae Cased Cuddis
e Sericostoma personatum 2
9 Diptera True Flies
*Ceratopogonidace Biring Midges 1
@ *Chironomidae Non-biting Midges 2
® *Simuliidae BlackRies 2
Dicranota sp. “True Flies 2
® Dipreta sp. 1 True Flies 2
9 Number of Scoring Taxa: 14 (marked with *)
BMWP Score; 60
® ASPT: 4.3
@
@
®
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Agquatic Ecofogy ang Water Quality Study

SMEC: LEYBOURNE STREAM DowNsSTREAM OF LiLLIEBURN

General Description

38 Below the confluence with the tributiry stream described above, the Leybourne Stream Tows
under the A228. It then flows for nearly halfa kilometre through a village green, cast of Castle
Way. The green is highly managed and is used for informal recrearion. Ar several points, the streatn
bed is used as 2 crossing point/play area. Highway run-off from the existing Cascle Way appears 1o
discharge to the streamn via gulleys and culverts along this strerch,

Habitat Assessment

3.9 In chis strerch of the Leybourne Stream there are reaches partially shaded by individual trees along
the scream bank, cogether with reaches wich open grassy banks which allow a Jor of light to reach
the stream. A variety of aquaric planrs exist in the open strerches. These conditions provide a
diversity of aguaric habitats which are of value, though the intensive recreational use of land on

both banks means thar the habirac does nor fearure s a prime site lor narure conservation,

Invertebrate Assessment

310 This sampling point exhibited rhe greavest diversity of inverrebrates of all the sites visiced during
this survey, The BMWP score was 107 and the ASPT 4.8, both of which indicaie a goad variery of
fauna and the absence of significant environmental stress ar pollution. The fauna included several
different rypes of caddis fly larvae, Freshwater shrimps were abundant bur did nor dominate the
fauna as they did ar the sires furcher upstream. Several types of warer snail were found, which were
not present At the upstream sices. Sticklebacks and bullhead minnows were also observed. Of the

inveriebrates idenrified o specics, none are norable from A narure conservarion viewpoinr.
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Aquatic Ecology and Water Quaiity Study

Table 3.3 Site C, Leybourne Stream at TQ 6894 5875

{surveyed 2/9/93/5ES)

Qastropoda
*Hydrobiidae

Potamopyrgus jenkinsi
*Lymnaeidae

Lymnaea patustris/trunculaia

Lymnaea peregra
*Ancylidae
Ancylus fluvialus

Bivalvia
*Sphacriidae
Pisidium sp-

*"MHigochaeta

Hirudinea
*Glossiphoniidae
Glossiphonia sp.

*Erpobdellidae
Hydracarina

Malacostraca
*CGammaridae
Gamenarus pulex
Ephemeroptara
*Baetidac
Hemiptera
*Mesovelidae
Moesovelia furca
*MNatanecridae
Nutonecra (7 gliugca)
Coleoptara
*Elmidae
Species A
Species B
Species |
Species |1
Trichoptara
*Rhyacophilidae
Agapetus sp.
*Hydropsychidae
Hydropsyche sp.
*tHlydropiilidac
"Limnephilidae
*Leptoceridae
*Scricostomatidae
Sericasroma personarum
Diptars
*Chirenomidae
*Simulitdae
Scrariomyidac
Dicranata sp.

Number of Scoring Taxa:
BMWI Score;

ASPT:

AZ28 [ eybourne and West Mailing Bypass

Snails

Snails

Jenkin's Spire Shell
Pond Snails

Wandering Snail
Freshwater Limpets

Mussels and Cockles
Pea Musscls
Pea Shell Cockle

Warms

Leaches
Leeches

Lewches
Water Mites

Crustaceans
Freshwater Shrimps

Mayflies
Mayflies
Aquatic Bugs
Water Bugs

Wailer Boatmen

Beetles
RiMe Bectles

Caddis Fliaz
Caseless Caddis

Caseless Caddis

Cascd Caddis
Cased Caddis
Cased Caddis
Cased Caddis

True Flies
Neor-biting Mudges
Blackflies

Soldier Flies

True Flics

22 (marked with ¥)
105
4.8

Abundance

A?Z
A2
L2
L2
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Aguatie Ecology ang Water Qualiy Study

SmED: Castig Lake

General Description

311 This bake is a former gravel working, now fe by the Leybourne Stream. 1ike the other lakes wichin
the Leybourne Lakes SNCT it has developed a significant wildlife interest and is imporiant for
winrering and breeding wildfowl. The lake is set within a broadleal woodland, which further
enhances its value for wild|ite by providing shelter and supporting a rich flora. Casile Lake i used

by anglers and (here are several signposied foorpaths in (he vicininy:

Habitat Assessment

312 The open water of bath Castle and Leybourne Lakey Was not surveyed during this bankside survey.
However. it is clear thar the lukes are sufficiently productive 1 support the large numbers of
wildfowl which use the lake, many of which are regarded as having conservation significance
(hence the designation gs an SNCI. The conservation significance of the plants and inveriebrares

themselves has nor, however, been ascertaingd.

313 The follawing assessment relares only to the poriion of Casrle Lake which could be simpled from
the shore, namely the narrow band of shallow water around its margin, The extremely steep sides
of the gravel pit restrices the habitat interest of theye lakes to some extenr because of the restriceed
OPpartuniry for ranted aquaric plants w0 become established. The plunrs which have estabilished gre
dominated by the Comimon Reed (Phragmites). These plants are importane for 3 variety of

animals, including damnselflies for example. which are able to resr o the stemy of the Plant.

Invertebrate Assessmant

314 The invertebrates present are adapeed to conditions where che exchange of dissolved OXYEeT in the
water is relatively low compared ro flowing warer sies, They include air-brearhers (e.g- the dyiiscid
beetles) and the freshwacer shrimp Crangonyx pseudogracilis, which is more rolerant of low

dissolved oxygen than the more commaon Gamemarus pulex.

315 The inveriebrage sample examined from chis site is typical of a lowlund lake. Althouglh the bioijc
scores were low (BMWT was 39, ASPT was 3.9), this may, in parr, be attriburable o the difficulry

of obraining a represenqative sample from 1he steep bank.
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Aquatic Ecology and Water Quality Study

Table 3.4 Site D, Castle Lake at TQ 6936 5925

{surveyed 2/9/93)

Tricladida
*Planariidac
Dugesia sp.
Gastropoda
*Hydrobiidue
Bithynia sp.
*Thysidae
Physa fonrinalis
Bivalvia
*Sphaeriidac
Pisidium sp,
*Oligochaeta
Hydracarina

Malacostraca
*Cammaridac
Crangonyx pseudogracilis
Qdonata
*Coaenagriidae
Hemiptera
*Corixidae
Coleoptera
*Iytiscidae
Diptera
Ceratopogonidae
*Chironomidae

Number of Scoring Taxa:

BMYWP Score:
ASPT:

AZ28 Leybourne and West Malling Bypass

Abundance

Flatworms
Flatworms

3
Snails
Snaily

3
Bladder Shails
Pladder Snail 3
Mussals and Cockles
Pea Mussels
Pea Shell Cockle 2
Worms 2
Water Mites 2
Crustaceans
Freshwarer Shrimps

4
Dragonflies and Damselflies
Damselfties A
Aquatic Bugs
Lesser Water Boarmen pi
Beatles
Beetles A2
True Flies
Biting Midges
Non-biring Midges 2
10 (marked with *)
39
3.9
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Aquatic Ecology and Water Quality Study

SmeE: LeveouRNeE Lake

QGeneral Description
3.16  As with Castle Lake (Site D) this lake is a warer-filled gravel pit. Both lukes have been in existence
fot several decades and have been colonised by a variety of wildlife and acquired a significant local

COnservarion incerest,

3.17 The lake is bounded on its west and south banks by the M20 and Castle Way highways, whilst
residential properties abur part of rhe eastern tmargin. There is public access to the lake MArgins (o
the norrh and Townsend Haok Fishing Club use the lake and have established fishing access poinrs

around its margin,

Mabitat Assessmeant

318 As with Castle Lake (Site D), Leybourne Like is impaortant in terms of nature conservation interesr
because of the wildfowl present. At the numerous fishing points (from one of which the sample
was raken) there are shelves of shallow water and these have been exploired by species such as
Canadian Pondweed (Eloddex spp), Hornworr (Ceratophylliom spp) and Warer Starworr
(Callitriche spp). As a consequence, a greater diversity of water snails were encountered rhan in
Castle Lake. The Yellow Water Lily (Nuphar futea, see Figure 6) is a rooted plant and its presence

suggests an area of refarively shallow warer aver parr of Leybourne Lake.

Invertebrate Assessment

319 The invercebrate fauna is similar ro Castle Lake, though with a greater diversicy of water snails, as
commented on abave, The BMWE score was 61 and the ASPT was 3.8, bonh of which are wirhin
the runge expected for standing waters in this region, Of the taxa identificd to specics, all are

commonly encountered in Kenish warers.
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Aquatic Ecology and Water Quaity Study

Table 3.5 Site E, Leybourne Lake at TQ 6994 5956

(surveyed 2/9/93) Abundance
Tricladida Flatworms
*Plapariidae Flacworrns
Dugesia sp. 3
Gastropoda Snails
*Hydrobiidae Snails
Bithynia sp. 2
"Lymnagidac Pond Snails
Lymnaca palusiris Mirsh Smail 1
"Physidae Bladder $nails
Physa fonrtinalis Bladder Snuil 3
Physa hererostropha? Bladder Snail 1
*Planarbidae Ramshorn Snail
Planorbis (planorbis) Ramshatn Snail 2
Bivalvia Mussels and Cockles
*Sphaeriidae Pea Musscls
Pisidium sp, Pea Shell Cockle 3
*Oligochaeta Worms 2
Hydracarina Water Mites 2
Malacostraca Crustaceans
*Asellidae Water Haglice
Asellus aquaticus 3
Ascllus meridianug 2
*Gammaridae Freshwacer Shrimps
Crangonyx pseedogracilis 3
Ephemeroptara Mayflies
“Caenidae Mayflies
Cacnis sp 1
Hemiptera Aquatic Bugs
*Caorixidae Lesser Water Boarmen N2
Magaloptera Alderflies and Spongsflies
*Sialidae Alderlies
Sialis lutaria 2
Coleoptera Beetlas
*Haliplidae Beetles Al
*Dytiscidae Diving Beetles
Species A Az
Species B Al
Diptera Trus Flies
*Chironomidac Naon-biting Midges
Number of Scoring Taxa: 16 (marked with *)
BMWP Score; 6l
ASPT: 3.8
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Aquatic Ecology and Water Quality Study
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Aquatic Ecology and Waler Quality Study

Table 3.6 Site F, Pond at TQ 6879 5975

(surveyed 2/9/93)

Tricladida
*Dendrococlidae

Dendrococlum lacteumn

Bivalvia
*Sphaetiidae

Pisidium sp.
*Ofigochaeta

Malacostraca
*Asellidae
Asellus meridianus
*Crammaridae
Gammarus pulex
Plecoptara
*Memouridac

Nemoura cinerea
Diptera
Ceratopogonidae
*Chironomidae

Number of Scoring Taxa:

BMWP Score:
ASPT:

A278 | eybourne and West Mailing Bypass

Flatworms
Elarworms

Mussels and Cockles
Pea Musgels
Pea Shell Cockle

Worms
Crustaceans

Water Hoglice

Freshwarer Shrimps

Stoneflies
Stoneflies

True Flies
Biting Midges
Nun-biting Midges

7 (marked with *)
27

39

Abundance
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Aquatic Ecology and Water Quality Study

Leybourne Lakes Site of Nature Conservation Interast

323 The Kent Trust for Nature Conservarion have provided dewails of the Leybourne Lakes Siie of
Nature Conservarion Interest (SNCI). These are given in Appendix 2. This wetland SNCI, sauth
al Snodland comprises a sinuous series of warer-filled gravel pits, which includes both Castle Lake
(see Site D) and Leybourne Lake {see Sice B, Castle Lake is cur off from Leybourne Lake and the
rest of the SNCI by the existing M20 - Castle Way (A 228) Interchange.

324 This SNCl includes pond. marsh and carr habitacs whose srarus will indirectly depend on the
maintenance of water qualiry in the watercourses which fecd/flow through them, These facrors
reintorce the need to provide adequate pollution control measures during rhe construction and

aperational phases of the highway. in order thar damage to these cired areas of nature conservation

inrerest i avoided.

3.25  Briet consultadon with KTNC has confirmed thac there is litele hiscoric information regarding the
nature conservarion interest of flora and fauna of (he study area. with the exception of the 3N

proper where the bird interest is the most well-documented aspect.

Holborough i Burham Site of Sclentific Interest (5551

326 This wetland 5851 is several kilometres to the north of West Malling and so would not be directly

affecred by the proposed Highway Iimprovement $cheme.

Kent Wildlife Survey Partnarship Phase 1 Habitat Notes

3.27  Phase I Habitat Notes are available. ITowever it is believed that. whilsc they are probably of use
with regards the landward ecology studics ra be undercalen for the Wesr Malling By-Pass
Enviranmenral Assessment. the amount of information regarding aquatic flora and fauna is

limited, For this reason, they have not been obrained for this sudy,

NRA Information: Leybourne Stream at Brook House
3.28  The NRA undertake routine inverrebrae moniroring at key sites ro maintain a record of river
qualiry. One of these sampling points lies on the Leybourne Stream ai Brook House. several

kilometres upstream of the area of interesc in this study. These data are reproduced in Appendix 3.

3.29  The Leybourne Stream at Brook House is a small shallow stream with a gravel, sand and silr srream
bed, which indicates the presence of bath eroding and depositing zones (1 pool and riffle
structure). The NRA dara indicates a reasonably diverse fauna, characreristic of an unpoliueed

lowland stream with various beetle. caddis fly and snait Species present.

330 NRA survey data identifies inverrebrares ro tamily level and so there are no derails available
regarding the occurrence of particular species (of nature conservarion interest). ‘The Family-level
taxon lists do not include any unusual taxa. The BMWT sqores (1989.93) range berween 43 and
97, whilst the ASPT ranges berween 3.9 and 4.8. The Sourhern Science Lrd invertebrate samyples

taken from sites A, B and C comprised similar familics and similar bioric scores.

Results of Chemical Water Quality Survey

3.31  The results of the limited chemical water qualiry survey are presented in Appendix 4, together with
the results of the previous more exrensive Southern Science survey (ref 2) and a summary of NRA

records for rheir routine warer qualicy monitoring site ar Birling Road.
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Aqualic Ecology and Water Quality Study

3.33

3.3

3.35

3.36

3.37

338

Leybourne Stream Sampling Points

In addition to the Southern Science survey reported previously (ref. 1), water qualiry data is
routinely collected by the Narional Rivers Authority at the Birling Road Bridge on the Leybourne
Stream, 0.5 km upsrream of sample point B (Figure 1),

The NRA records aver the period 1990 1o 1993 indicare good warer quality wirh high dissolved

oxygen, a low organic loading (as measured by biochemical oxygen demand (BOD) and low

ammania concentrations.

Concenirations of nirrate and phosphate (plant nuerients in which commanly derive from
agricultural run-off ar/and treared sewage effluenis) are also low, The Leybourne Strearn had
higher nitrate than other sites (= 4 mg/l) probably indicating run-off from agricultural land,

though such concentrations are not considered high.

The Southetn Science spot samples from the Leybourne Stream (Sives A and C) for both this and
the previous survey show stmilar characterisrics to the above. In addicion, these analyses indicared a

low suspended solids load in the Levbourne $iream.

Tributary of the Leybourne Stream (Site A)

Samples taken from the triburary of the Leybourne Stream (Site A) indicared 1 warer quality
comparable to the previous Southern Science survey, though the samples from the previous survey
were taken after heavy rain and contained a higher organic content (measured by BOD and rotal
organic carbon), clevated suspended sotids, ammania and phosphare. This triburary was sampled
downstream of the run-off channel from the London Road which is a likely source of these

contaminants.

Spot samples taken for the currenc survey showed lead to be clase w or below the derection limit
(4 pg/l) avall the sives excepr this site, where a result of 15 sellwas recorded. This supporrs the
view that road run-off from the existing London Road is capable of depressing water quality in this
stream. However, the NRA routine site at Birling Road lying downstream of the confhience of this
triburary has a long record of good warer quality, suggesting that road run-off is not having a

significant adverse effecr on the Leybaurne Stream.

Leybourne Laka and Castle Lake {Sites D and £}

Both lakes exhibited good water quality. As expected, the dissolved oxygen of the likes was lower

than at the flowing warer sites.

Chloride concenrratinns were low at the lakes (and in the stream sarnples), and probably close to
the base concentration characeerisric of streams in this carchment. Chloride from road salting
would nor be expecred in these samples taken in July Alkalinity analyses sugpests thar the alkalinity
of the stream is solely a function of its geology and is nor affected by contaminarion,
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4.  IMPACT OoF PROPOSED BY-PASS ON AQUATIC EcoLocy

4.1

4.2

4.3

4.4

4.5

4.6

4.7

The following appraisal of the porential impaci of the proposed highway scheme on aquatic
ccology has been based using information derived from the Landscape Drawing {3839/226/22A).
However, the details of the proposed engineering, landscaping and ather aspects of the scherne are
not known and ctherefore specific recommendations for pollution prevention and enhancement of
wildlife and nature conservation value cannot be made, The following assessment of impacr should

therefore be regarded as preliminary.

In general, highway schemes can have threc types of impact on existing warercourses and

watcrbodies, These are:

- realignment;
. cubverting or bridging:
. change in the flow regime,

These may all involve reconstrucrion of the streamn channel and rhis would directly distupt the
aquaric habitars and wildlife interest of the streams, The design of the proposed highway should

aitn ta minimise these disruptions and mitigate their effects.

Leybourne Stream (see Sites A8 C)

The linc of the propased bypass passes obliquely aver the Leybourne Strearn and irs triburary {Sites
Aand B) for a combined lenprh of over 150 m. Strearmn disruption should be minimised. However,
where diversions are necessary, considerarion should he given 1o ¢reating replacement channels
which have wildlife fearures where possible such as the provision of shallow shelves o allow the

colonisation by aquatic weeds, This would enable 4 grearer diversivy of flora and fauna ro develop.

Pollution contral measures (cg. sediment traps) will be required during construction works. ro

minitmise the release of suspended salids from boch the road works and the stream bed itself.

A balancing pond is being considered by Kenr County Council in rhe vicinity of the Leybourne
Stream. This would provide sume buffering capacity to decrease the effect of run-off and potential
cantamination of the Leybourne Stream further downstream. It also affords the opportuniry to

create a wetland habicar (see recornmendarions),

Downstream of Site C, the course of the Leybourne Stream follows (he proposed ling of the
bottom of an embankment of the new interchange. This may involve realignment of the stream. If

this is the case, the following general design features should be accommodated inco the new

channel:
. minimisation of the length of stream ro be disrupred;
. provision of a replacement channel which mirrors the original steeam in its characreristics

(c.g- meanders, eroding and depositing zones, avoidance of trapezoidal curtings and hard

revetments as far as passible);

b is anricipated thar road run-off may be drained ra the Leybourne Stream. A seasonally-high salr
content could lead ro a shift in the aquaric fiuna towards a more restricred range of salr-tolerant
invertebrares, The provision of a balancing pond would dampen the impacts of variations in

salinity on the Leybourne Seream.
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Castle Lake and Leybourne Lake (see Sites D and E)

4.8 From Drawing 5839/226/22A. ir appears thar Castle Lake will nor be directly affecred by
construction of the new interchange, and rhat irs shoreline will remain unchanged. During
construction of the interchange, however, there is an tmportant need 10 protect the lake, and the

lower part of the Leybourne Stream, from pollution.

4.9 From Drawing $839/226/22A. ic Appears thar approximarely 150 metres of the shoreline of
Leybourne Lake will be realigned during construction of the new interchange. If this is the case,
the provision of a shallow ledge could be considered, The existing lake is exrremely steep-sided on
account of irs former funcrion as 4 gravel pit and conscquentdly the availability of shallow water
habita is limited. If realignment of the lake margin can accommedare the construcrion of a
shallow berm at the hase of the slope, there could be significant advanrages ro willlife by creating
conditions sujtable for shallow warer plants. This, in turn, would encourage colonisarion by
invertebrate species dependant on submerged and emergenr shelrered vegelation (eg, dragonflies,

damselflies and beetles).

Site F - Pond north of the M20

410 This pond was virrually dey at the time of sampling und would e expected o supporr a different
community during wetter seasons, The source of chis streatn {which may be a spring} should be
traced before informed recommendations can be made regarding the best approach for rminimising

the impacr of the highway improvements and. if appropriate, the oprions for habirat creation.
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5. RECOMMENDATIONS FOR FURTHER WORK

5.1 This survey was designed as preliminary bascline aquatic ecology survey and therefore has o
relarively broad scope, To minimise (he potential for delererious impacts on aquatic ccology there is
a need 1o discuss the detail of engineering plans to idencify preciscly the narure and extenr of
siream diversions and culverting proposals, and che incursions in to Castle Lake and
Leybourne Lake. Detailed and appropriate mirigation measures can be idencified only once this

stage has been completed.

5.2 Sourhern Science would be pleased (o advise on the feasibility and design of the proposed
balancing pond and of drainage dirches, both in terms of rthejr hydraulic design and in terins of
the potential for providing a wildlife resource (as produced in connection wirh the lwade

Bypass Scheme).

3.3 KTNC have suggested to Southern Science that few if any studies have been undertaken (o
characterise the flora and fauna of the SNCI (Castle and Levbourne Lakes), other than its bird
fauna. K'TNC suggested that specialist surveys of cerrain taxonomic groups (cg, beetles,
higher plants) are underraken as 4 back-up to this basefine survey, in order o confirm the nature
conservarion starus of the watercourses and water bodies which may be affecied by (he

bypass consiruction.

3.4 The views of both the NRA and the staturory and non-starutory nature conservation bodies also

need to be sought during scheme promotion.
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APPENDIX 1: BMWP Score System

ALLOGATION OF BroLoGicAL Scores

FamiLIES Score

Siphlonuridae Heprageniidie Leptophlebiidae Ephermerellidac Potamanchidae Ephemeridae
Taeniopterygidae Leycrridac Capniidae Perlodidag Perlidae Chloroperlidae Aphelachciridae 10

Phryguneidae Molannidae Barueidyc Odontoceridae Lepraceridac Goeridue
Lepidostamnaridae Brachycenridae Sericostomatidae

Astacidac
Lesridae Agriidac Gomphidae Cordulegasieridae Aeshnidue Corduliidae Libellulidae 8

Psychomyiidae Philo potamidae

Caenidae
Nemuouridac 7

Rhyacophilidae Polycentropodidue Limnephilidac

Neritidae Viparidae Ancylidae

Hydroprilidae

Unionidae 6
Corophiidae Gammaridae

Plarycnemididae Coenagriidae

Mesovelidae Hydrometridac Gerridae Nepidae Naucoridae Notonectidae Pleidae Corixidae

Haliplidae Hygrobiidae Dyiiscidac Gyrinidae Hydrophilidae Clambidae Helodidae

Dryopidae Elminthidac Chrysomelidae Curculionidae 3
Hydropsychidac

Tipulidae Simuliidac

Planariidae Dendrocoelidae

Baetidae
Sialidae 4

Piscicalidae

Valvatidae Hydrobiidae Lymnacidae Physidae Planorbidae Sphaeriidae 3
Glossiphoniidae Hirudidae Erpobdeliidic

Agellidae

Chiranomidae 2
Oligochacta (whole class) 1
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APPENDIX 2: SITES OF NATURE CONSERVATION INTEREST
NEAR THE STUDY AREA (Conr.)

Kent Truse for Natyre Conservation

Sites of Natre Conservation Interest Site ref no; ™ 30
Sire:; Leybourne Lakes ere, Snodiand Muap ref: TQ 709605
TQ 694598
T(} 692592
LPA: Tonbridge & Malling
Parish: East Malling & Larkfield AQNL: No
Snodland SLA; No
Owner: Private AHNNCY: No
KTNC Grade: I TPy Yes
Caregory: Grassland, open warer, sculs, woodlund, stream ASSA: Ny
Grade /1]
Agricultural land: No
Scheduled species: Yes
Arca: 105.6 ha/260 acres Public: rights of way: Yes
Descrirtion

An area lying to the souh of Snodland en the wastern side of River Medway consists of a series of
warer-filled gravel piry, 3 calcareows scream, dykes, rough grassland, serub and woadland. The
whole area supporrs a wide range of wildlife including many species associared with damp, marshy
conditions of the Lower Medway which were presentin greater numbers befure gravel extraction
began many years ago. The lakes, many of which are used by fishing clubs, are coloniyed by a range
of aquaric and emergent plunrs, the degree of colonisarion varying according 1o lengrh of time

since gravel excraction ceased and leisure activities now pursued.

The site is impartant for winrering and breeding warer fowl, passerines etc. Over 90 specics have
been recorded recently; at least 24 of these are breeding species including Cetti’s and grasshopper
warbler, nightingale and yellow wagtail. Large numbers of wintering wildfow] requiring open water

and liule discurbance are present in all yeays, particularly on Abbey Meads Luke.

Botanical interest is high. The screams and dykes have good marginal and aquaric flora including
flowering rush (Buzomus umbellatus, water violet { Hottonja palustris), water speedwell { Veroniza
anagallis-aguatica), warer craowfoor | Ranuneudus), marsh sow-thistle (Sonchuc palustrdsy and the very
uncommon fen rush ( fumeus sitbnoduloss), Damp grassy arcas still coneain colonies of early marsh
orchid (Dactylorhize fncarnara), southern marsh orchid (L2 practer missa), commaon sporred orchid
(42 fuckséd) and many hybrids. The scrubby area containg a variery of willow species in¢luding
almond willow (Safix triandrq), {which is very uncommon in Kent ang mentioned in the Flory of

Kent 1890s), alder and hawthorn er¢, There are 3 few areas of relige woodland.

The entomological incerest has no been investigated in detail bur he area is known to conrain
several uncommen species including a ground beeye (Benbidistr maritimum) ar is only Kenr site.

Over 20 species of butrerfly have been recorded; many species of dragonfly are comman,

AZ23 L eybourne and West Malling Bypass Page 42

e




Aquatic Ecology and Water Quality Study

APPENDIX 3: NRA RoutiNE BloLoGicAL MONITORING INFORMATION

L.eEYBOURNE STREAM, BRoOK House, TQ 6688 5877

LIST OF INVERTERRATE TAXA

Sita Code 1E0088 1EODBE 1E00G8 1E00B8 1EOOZ% 1E00BS 1EQ0SS 1EO0SS 1EO0BS 1E0088
Date 221188 190390 040780 191090 130481 190791 1H1091 120502 270802 210593

Taxa
Planariidac* 2 2 - 1
Dendrocoelidae* 2
Hydrobiidac*
Lymnacidac*
Planorbidac”

Ancylidac*

LT N

L

E-.

£ ba
i

=

L]

[

L

i

|

|

|
—

Sphacriidae”
OLIGOCHAETA"
Clossiphoniidae”
Erpohdellidac”
HYDRACARINA
Ascllidac*
Cammaridac* k
COLLEMBQOLA - -
Baeridae” A
Veliidae - - 2 2 - 2 l - - -

Gerridae” ; - . - - - - - 1 -

bR W e —
bl e ha
o
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i k|
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S
e
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Motonectidae* 1 - . - . - - _ -
Corixidas* I - - 1 . - . - . -
Haliplidae* 1
Dwvtiseidac ‘ -
Hydraphilidae* _
Elimidac* 3 4
Sialidae*

[ L

Rbivacophilidae” 2
Psychumyiidac? 2 2 - - - - 2 - - 1
Hydropsvchidac* 3

Hydropulidae*
Limunephilidac*
Sericostomaridac®
Tipulidae*
Psychodidag -

|
[ I R N

Ceratopugnnidac -

|

-1

[N
| SE T [

Chironomidac* 3

LR ¥
L
[ )

Simuliidae* _

|
|
LS B S L R Y]

Stratiomyidac - - - - - : - - -
Duolichopodidac ] - - - - - - - -
Tabanidac - - - _ - 1 ‘ _

No of Scoring Taxa 20 18 14 14 16 15 16 13 14 21
BMWP Scors 96 B4 SH54 B0 63 59 68 53 56 87
ASPT Score 4.80 4.67 386 4.29 394 293 431 4.08 4.00 4.6

T BMWF Booring Taxs)
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Figure 1 Dissolved oxygen concentrations
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Figure 2 Temperature
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Figure 3 BOD5(ATU)
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Figure 4 Suspended Solids
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Figure 5 pH
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Figure 6 Ammonia
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Figure 7 Nitrate
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Figure 8 Orthophosphate
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chloride (mg/l Cl)

Souther Science Lid - West Malling Water Quality Report

Figure 9 Chloride
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Figure 10 Conductivity
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Figure 11 Alkalinity
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Figure 12 Total Organic Carbon
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Figure 1: Location of sampling point:

Cliant: Kent Connty Cosincil ‘ with respect to proposed by-pass route
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