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Executive Summary

UpperWaterhay Meadow is neutral alluvial floodplaihay meadowthat
supports a large popation of snakeshead fritillary=(itillaria meleagris The
meadowis situatedin the floodplain of the Thamesverlying a shallow aquifer
fed systenon highly organienid brown loamsoils.

Hydrological and vegetatidireldwork water levels, soil and shallosubstrate
characterisation, annual vegetation survey and NVC community survey between
May 2015 to May 201, has been brought together with historic dafar the

site, and interpretedto develop an understanding of theco-hydrological
functioning of the site on whicmanagement decisionmay be made.

A previousundated botanicasurvey €. 2001)found the majority of thefield to
be species riciMG4b.urveys from20152016 suggest that thsite presently
supports a moderaty species rich Burnet floodplain meadow (M&}4
Alopecurus pratensis Sanguisorba officinalgrasslandl'ypical suscommunity
with abundantFritillariameleagris However the grass to herlatio is high
(70:30%)andspecies diversity decreastowards the north and west part of
the sitewhere the community grades intihe Tufted hairgrass community
(MG9) The vegetatioralsoshows a really good ecotone gradimip
progressivelyvetter conmunitiestowards the south west corner

There is digh component of clay in the substra@nd a hard dense layer close
to the field surface may impede the easy movement of water. The results from
water level monitoring indicate that the site may exmarce both lower than

ideal winter and spring water levels in drier years y&also vulnerable to
waterlogging from sustained high water levels in a wet y&#hilst the water
levels experienced over the last two years do not cause an immediate tloreat t
the community, if these sorts of levels are experienced more regularly, then
they could cause a negative change in community to ockius.therefore
recommended that water level monitoring is continued at the site.

The nutrient levels are within theange that should support species rich MG4b
or MGa plantcommuniies, the grassy nature of the sward m#yerefore
simply be a symptom gdastfertiliser applicationand/or the result of a late
seasorhay cut However, it is more likely that the®® comnuinity in the north
part of the field reflects theclayey shallow substrate tymanda tendency for
waterlogging An earlier hay cut is recommended, both to control the grassy
element but also to continue to reduce nutrient levels
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Introduction

This report forms partial fulfilment of the requirements for the Floodplain
Meadows Partnership Ambassadaaihing Course 2018017. The

meadow was selected for study as the Wildlifeslk, in association with
Natural England, ishedto refine the understanding of the hydrological
functioning of the site, and to assess if fi@sent hydrological regime and
management of the meadow is favourable in ensuring the conservation of
the Burnet Floodplain Meadow MG4 community.

Upper Waterhay MeadoJ2.8hg isdesignated as &ite of Special Scientific
Interest (SSSI) for its neutral alluflabdplaingrasslandhat supportsa

large population of snakeshead fritillaffyritillaria meleagriswhich flowers
in the spring The white colour form accounts for about 75% of the
population,predominating over the more usual chequered purple form
found on neighbouring &s.

The meadowlies on the Thames floodplain tbe east of Ashton Keynes
(SU068 93ANithin an extensive area of lakes formed from old gravel
workings, and it is itself surrounded on all four sides by lages figure 1L
below

ol UPPer,\&a
oy O ‘Meadow 3

‘Fi'gurelc.‘lf 'I:_ocﬁation\of 'U'bper Waterﬁay I\)iéadow (Ordnas‘ncxﬁurvéydl\/-léﬁ ‘Crbi)\'/n (;dbyright
and database rights 2017. Ordnance Survey 10002202)L.0S

The SSSI is owneg the Wiltshire Wildlife Trust (WWT) arichditionally
managedby cutting for hay It is presently managday a tenantunder a
Higher Level Stewardship (HLS) Scheme.



2.1

A series of field investigations were carried out dutigy 2015 toMay

2017to gain an understanding of the edwydrology of the site

w Soil water levels; monthly monitoringof dipwells from Noember 2015
to May 2017.

w Soil and shallow substrateharacterisation to inform the interpretation
of the hydrological functioning of the site.

1 Annual vegetation surveyundertaken in Jiy 2015 and repeated idune
2016 using permanent quadragdong a iixed transecto assess any
change in the extent, location and composition of vegetation.

w NVCcommunitysurveyc undertaken in June 2016.

Some historical data is also available for the site. An NVC survey was
undertaken in2001by English NatureseeAnnex 4.3 an@ Water Level
Management Plan was completéar the Environment Agency by Andrews
Ward Associates in 2000

Thehydrological and vegetatiofieldwork hasthen been brought together
with, where relevantthe historic dataand interpretedto develop an
understanding of theco-hydrologicalfunctioning of the site on which
management decisionsay be made.

The site and its hydreenvironmental setting

SSSI and present management

Upper Waterhay Meadow is located to the eastloé village ofAshton
KeynegqFigurel.1l) and lies in the floodplain of the Thameghin an
extensive area of lakes formed from old gravel workjigsl it is itself
surrounded on all four sides by lak@sgurel.1l and 21).

Thewider floodplainarea variesn height averaging from 90m @0Om AOD
with the land sloping very gently towards the River Thanaihough the
field itself lies aB1.21 to 81.56 AOQRopographical survey undertaken by
Gilman in 1999) and can be perceived as flat, see Figre 2.

It is asmall2.8hasnakesheadritillary meadow owned by the Wiltshire
Wildlife Trust. The meadagwurrounded by overgrown hedges and silted
up ditches, (Figure 2.1) isanaged as a hay meadow with limited aftermath
grazing under an Environmental StewangsHigher Level Scheme by a



tenant. An annual hay cut is taken quligéée in the year, generally after the
end of July, and the meadow is then occasionally aftermath grazed-BQ 25
dairy cattle for a short period.
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4 © Crown Copyright and database rights 2017. Ordnance Sur

Figure 21: Aerial photograph shwing thelakes surrounding the siteAPGRAerial
photography © Bluesky International Ltd/GetmappingLQ.
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Figure 22: Topographical surveyGilman 1999) reproduced from the Water Level
Management Plar(2000)



2.2 Geology
DS2ft 23A01It AYyF2NXI A2y KIFa 0SSy (F ¢
Britain Viewer (see bgs.ac.uk)d from the Cotswold Waterpark Trust
website 2017

Thekeygeological formation that underlies the area is theassi©xford

clay formation. These impervious clays are overlain by extensineHicial
depositsof river terrace sands and gravels up to 6m thick such as the
Northmoor sand and gravel member (typicd@ly% gravel, 45% sand, and
5%fine materials (i.e. sil)and up © 1.5m deep alluvium (clay, silt sand and
gravel) and which were laid down by the River Thames during thkages,
see Figure 2.3

ALLUVIUM - CLAY, SILT. SAND AND GRAVEL
NORTHMOOR SAND AND GRAVEL MEMBER -
SAND AND GRAVEL
SUMMERTOWN-RADLEY SAND AND GRAVEL
MEMBER - SAND AND GRAVEL

HEAD - CLAY, SILT. SAND AND GRAVEL
NORTHMOOR SAND AND GRAVEL MEMEER
LOWER FACET - SAND AND GRAVEL
NORTHMOOR SAND AND GRAVEL MEMBER
UPPER FACET - SAND AND GRAVEL

SAND AND GRAVEL OF UNCERTAIN AGE AND

ORIGIN - GRAVEL. SAND, SILT AND CLAY
[UNLITHIFIED DEPOSITS CODI

Bedrock geology

B KELLAWAYS CLAY MEMBER - MUDSTONE
I OXFORD CLAY FORMATION - MUDSTONE

Figure 2.ZEXxtract from the BGS mafhttps://www.bgs.ac.uk/) showing the bedrock and
overlying drift deposits.

The calareous natureand thepattern anddepth of these drift deposits
have had a significant effect dhe areathrough their varying influence on
agricultural activity and the potential for mineral extractiand the
meadow isnow completely surrounded on alldes by lakes restored from
old gravel workinggwith the majority ofthe gravel extracted over the last
50 years).

2.3 Hydrology
Groundwater is closely linked to the geology and is present at two different
depths which are isolated from each other time Oxford Clay and other
impermeable layers. The deeper water bearagjtic limestoneprovides



the water bearingaquifersfrom which Thames Water abstract, one of those
abstractions being located at Ashton Keynes.

L A& K2¢S0SNE atér i Se sdldd drid gravel drit - 3 NP dzy F
deposits that lieabovethe impermeableOxford Clagthat providesthe

baseflow for the Thame@docated100m to the south)and interact with the

lakes and wetlandms the area

Under natural conditionsand similar to mosshallow groundwater bodies,
rainfallwill provide the greatest ilffienceon groundwater levelsDuring
periods of heavy rainfall, thgravels and sandsecomesaturated relatively
quickly which can lead to localised flooding. Conversely, in periody of d
weather, the natural demands of the river often exceed the rate of
replenishmentcausinggroundwater levelso alsofall quickly.

However, tke lakesin the areafor which aconstant level is maintained by
over-spill pipesprovide afurther influenceon the hydrology that needs to
be takeninto consideration.

The meadow is completely surrounded by lakdanorbrook Lake lies to
the west and north and Lake 78a lies to the south and eastiiges 2.1,
2.4 and Annex 1lt is also tke relationshipbetween the watelevekin the
lakesandthe groundwater level in the meadows that is stifiknown.

Ditchesbordered by overgrown hedgerows alsocur along three sides of

the meadow, to the south, east and west. These hinmvever pretty

much siltedup and theditch base ionly 02to 0.4m below the level of the

field. The ditches to the south and east hold water most winters but the
ditch to the west only holds water in a wet year.

The ditches drain to the south east corner of the field and areeoted to
the River Thamethat lies some hundred metres to the south of the
meadowalthough again this ditch is also silted up. Historically, a ditch
may have also been present along the northern boundary but, if so, this
ditch has totally silted upral isnow dry all year round.



3.1

Manorbrook Lake

Upper Waterhay

Key Meadow Lake 78a

Hedgerow

. Ditch holds water
most winters

Ditch holds water

in a wet winter

Figure 24: Plan showing the lakes and ditches around the mead@map derived from
Ordnance Survey. © Crown copyright and database rights 2017. Ordnance Survey
100022021.05

Hydrological Monitoring

Method

Water level(soil water table elevationwas measurefrom onedipwell
located fairly centrally within the meadow, just to the north of a relic drain
that crosses the site

The dipwell is @Om long,475 mm outside diameter4d25 mm inside
diameter PVC tubingncased in a stocking to reduce silt ingresth a cap
at the top andtied at the base The tubehas5 mm wide holescut at
100mmcentres along the length to allow easy wategress The dowell
waspushed into, and fgverysnugly into a500mm diameer hand
augered holao a depth 0f0.63m where hardifnpenetrable)gravel
deposits were encountered he top of the dipwell i6.08m below the field
levelandturf wasreplaced on topof the well. A second dipwell (D2) was



installed towards the end of thmonitoring periodo a depth of 070m (the
top 0.09m below the field level)

Thisarrangement allows easy exchange of water between the dipwell and
the surrounding formation, and therefore water levels measured in the
dipwell are a good reflection ofater levels in the adjacent soil.

The locations othe two dipwells, oneinstalled on thel9 of November
2015 and the second on th&l November 2086, is shown in Figurd.1,
below, along with the locations of the soil profiles.

N
© Crown Copyright and database rights 2017. Ordnance Survey
Figure3.1: Aerial ghotograph showing the location of thelipwells (blue dots)and soil cores
(orange and blue dots).




3.2

Recordings were taken monthly between November 2015 and May 2017.
The coordinates for theigwellsand water level measurement detadse
given inAnnex 2.

A sedimat was placed in a location that reflected the main (MG4b) plant
community (between dipwells 3 and dyer the winter of 2018.6 and
again in 2014.7.

It should be noted that 2015 was a dry summer (close to a drought) going
into a wet winter wih a sustained high water table well into the spring of
2016 followed again a dry summer going into a dry winter.

Results

One year of data, June 2016 to May 2017 was analysed from dipwell D1
using the Floodplain Meadows Partnership hydrotool
(http://www.floodplainmeadows.org.uk/about-meadows/restoration/evidence-

base). Assessment of theoil water levels (number of dry weeks to those
wet) for this one year would suggest that the site is gefigr@o dry to
support the typical MG4 plant community that appears todresent on the
majority of the site(and corroborated by the output from the MAVIS tool,
see section 5.2)The closest the water table has come to the field surface
over this timeperiod is 0.41m in February 2017.

However, it should be noted that this is based on monthly recordings for an
isolated single year data set (and a very dry year at that) and a longer data
set with respect to water levels is needed to confirm that thdrimogy can
support the fritillary meadow in the lontgrm. However, it does highlight
that, in at least someyears the hydrological conditions are less than ideal

to maintain the MG4 Typical community.

Extrapolating the data (and making assumptionsdzhon rainfal(see

Annex Jor rainfall records at Kemsgfor the months where data is
missingthen 2 years of data from June 2015 to May 2017 can be analysed
using the hydrotoal This results ir89.1weeks wet andt.3dry which then
does place the & within the hydrological conditions suitable for

supporting the MG4 community


http://www.floodplainmeadows.org.uk/about-

Due to the importance of the hydrology in maintaining this site it is
recommended that water levels are continued to be monitofedat least
one further year, and ideallfpr 3 further years

An analysis of local bore hole water levels rmbpbe useful in determining
how far the water level generally drops in summer although the occurrence
of the lakes may make extrapolation of this data difficult for this site.
Further investigation of the relationship of the water level in the lakes and
that in the site and how much the water level in the lakes effects the ground
water level across the site is alseeded

TheEnvironment Agencied/ater Level Managemeirtlart (2000)for the
sitereports that K Gilman undertookrgydrologicalstudy in 1999 which
showed a more or less constant water table level across the site with
differences in wetness being due to ground level. The assessment of data
from 7 dipwells located altg the southern and western boundaries and
Y2YAU2NBR F2Nl p &@SIFEFNB FNRY wmMddn WAYF
of water should be approximately 0.4m reaching 0.7m in drought years.
Gilman considered that there was no evidence for a perched wabde ta
independent of the water level in the underlying gravels or for a
pronounced gradient of water level across the site. Manorbrook Lake and
Lake 78a are both likely to have a significant influence on the water regime
within the SSSI and Gilman suggeista flooding from the Thames also is
Yy AYLRNIFYG FSIGdNBE®Q

Comparing the observed data (Nov 2015 to May 2017) with the water level
requirements given by Wheeler et al 2G&tiggests that the water level

regime is generally suitable for supporting th€54 community over the
GAYUSNI Y2y (Ka gAGK GKS g1 SNt S@St a
range. The water levels recorded in January and February 2016 are,
however, at the very limit of the ideal range, and may suggest that in a
wetter year the die may suffer from waterlogging. This is also supported
by the mottling found in the soil profilesee Section 4) suggesting that the
wet winter with sustained high water table well into the sprisgot an
isolated eventand theWater Level Managemeritlan (2000glso reported
thati KS Wgl GSNJ GlrofS Aa asSlrazylrftte Of 2
YR FE22RAy3 0SAy3 GeLAOFt 2F GKAa &
The water levels recorded from Janu@@17to April 2017 are at the

oppositeouter limit of the ideal range that of the site being too dry(and



asalso indicated byhe hydrotool outputsfor the whole yeay. Provided
IKSaS @SINI G2 @SIFNJIO2yRAGAZ2Y A | NB
in a longer climatic cycklen the hydrological conditions arekiely to

sustain the MG4 community.

It is recommended that ater level monitorings continued to be
undertaken over a period of-8 years to confirm this.

Figure 32 Photograph of water lying in the south east corner of the site. Whilst surfacev
lays here in most winter this photograph shows the extent of flooding from Lake 78a in
February 2016.

Observations (from monthly visits) of the soil moisture conditions, water
levels in ditches and standing water on the site throughout the year
suggpsts, that whilst the site lies within an area classified as functioning
floodplain, the whole site rarely floods, and if it does then the duration is
very short. A sedimat, placed in a location that reflected the main
community (MG4b), was not subject tiooding.

The ditches are predominantly silted up although the ditch along the
southern boundary holds standing water most years and the ditches along



4.1

the west and east boundaries hold water in wetter years. These all dry up
by midsummer.

A small pad (contains water all year) occurs in the south east corner of the
meadow and surface water lies on the adjacent area most winters (reflected
in the wetter sedge rich plant community found here). In a wet year this
area floods from the adjacent lake, leak8, see Figure 3.1 above.

A relic drain across the centre of the field also holds occasional surface
water pools most winters. Splashy conditions occur at the north east corner
of the site and also close to the northern boundary in most winters and
surface water will also lie here in a wet winter.

For most of the site, (and over which the main community lies) the soil is
generally dry with some damper areas (where water rises under pressure)
in most winters. The even occurrence of tHruttercups Ranunculusspp)
andgreat burnet Sanguisorba officinaliglong withthe snakeshead

fritillary (Fritillaria meleagrigand the generally low occurrence of
Meadowsweet(Filipendula ulmaripwithin the main community across the
majority of the site suggesthat the main area of the site is not
waterlogged for a sustained period.

Shallow substrate hanéuger survey

Method

Soil profiles were taken across the meadow using a 5@mm diameter
auger on the 22 November 2015, 15 April 2016 and the 1Eiber 2016.
Six sample points were chosen to get a reasonable coverage across the field,
seeFigure3.1. For each profile, the depth of the darker surface horiand
the depth to sand and/or gravel were measureadanymottling of
grey/brown (which inttates a fluctuating water table) was noted he
results are presented iAnnex4.

The river level was fairly normal, and there had beersigaificant rainfall

or recharge of the groundwater prior to both the November 2015 samples
(D1,3and4); and the river level was low, with again no recharge of the
groundwater levels prior to the November 2016 sampl)(DNater levels
were receding at the time the April 2016 samples were talke)(



4.2 Results:
The solils arenostlyhighly organic mid browioams on brown to blue grey
clays over chalky sands and gravels

Thegeneralprofile of the fiallow substrateacross most of the fiel(kee

figure 4.1)is a0.1 to 0.2m thickayer of calcareous (pH 64 mid to dark
brown highly organiclayloamon aband of clay generally 0.25 to 0.3m
thick. Theupper 0.1mof this layer isrery hardand densesuggesting that

.t b . "".\ ‘-'\_
Y AN

20cm Dark brown high :
organic clayey loam -roots B

10cm Hard dense grey clay,
some roots

20cm Grey hard clay with
orange mottling

10 cm Clayey sand with
gravel

Gravelly clayey sand;
damp - not wet

s A et
Figure 41 Solil profile from cored is indicative of the shallow
substrate across most of the site

the field may have suffered frosomecompaction in the pastnd may

impede the easy movement of water. This may be ®Rapunculus repens
(Creeping buttercup) occurs across the site when it appears dry for much of
the year andSanguisorba officinalis abundant The clays then overlay
sandsand gravels witta hard impenetrable bedrock deposit of chalky

clayey, sandy gravels occurring at 0.6 to 0.7e high component of clay

in the substrate means that it will be relatively poorly permeable.

The profile varied in the northern part of tHieeld (cores 5 and 6)here the
soillayerwas 0.05m of loamy clay on 60225m clay over a chalky gravel
bedrock at only 0.8.35m. These cores also corresponded to an area with



6.1

poorer species diversignd only the rare occurrence of Fritillaryrhevery
hard mottled clay also suggests that the field is subjected to some long
periods of waterlogging or poor drainage.

Nutrients

Soil samples were taken from two areas of the meadawt,both within the
main community typepne south of the relic dia and one to the north.

The Olsen P from the sample to the south of drain was 14mg/kg Rhand
sample from the grassland to the north of the drain was higher in Olsen P
19mg/kg P.This range of plant available phosphorsisvell within that that
will support a good typical floodplain community and is reflected in the
moderately to good species richness of the swdRésearch shows that
species richness declis@above 20ng/kg P(David Gowin@016°)

The Ellenbergurtrient levelacross both areas &5.1and then in therelic
drain and thewetter area they are at 3.and 5.9espectivelyand higher
again in the swamp 62

Although the site has been managed without fertiliser inputs since 1985
when it was notified as ait8 of YoecialSientificInterestit is thought thatit
wasagriculturallyimproved usingnanureapplicationsprior to this date

We can only assume that fertility has gradually decreased with the
management since then, especially as grazing of the site is haphazard but
there areno previous soil nutrient records to confirm or disprove tHisis
alsonotoriously difficult to reduce phosphorus levels, as unlike nitrogen it
becomes locked do soil particlesWhilst parts of the sites are therefore
close to being too fertile tougpport a species rich floodplain meadow
community nutrients at this sitare unlikely to be the main/only reason

that wouldlimit species diversity.

Vegetation survey

Rationale and field survey
The description of the vegetation and its eapdroogical interpretation are

based onwalkovers, field notes, analysis of five permanent quadrats and
the interpretation of additional quadrat data. The choice of location for the



guadrats was based on a visual interpretation of the distribution of the flora
across the site.

Atransect was established from south to north across the aite fve
permanent 1m x 1m quadrats were set up along this transect at fairly
regular spacing and all located in whaduallyappeared to be a similar, and
the most speciesich, floodplain plant community present.

The plants seen in eagdermanentquadrat(QT2QT5)were listed and their
percentage cover recordenh 11th July 2015 and again on thé 3une
2016 Plants seen in additional quadrats located across the siteQSE
QSE2, QDOD3, QNAON2 and QWDW?2) were listed and their
percentage cover recorded oif'3une 2016.The location otachquadrat,
see Figure 6.1a and Wwasmeasured using a mobile application
Topographerindicating accuracygf between 0.51 metres

The NVC constancy values were input to MAVIS and the Ellenberg values
were also calculated to help inform the analysis. The percentage cover,
NVC constancy tables and MAVIS outputs for the quadrats are presented in
Annex 5.1
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Figure6.la: Aerial ghotograph showing the location of thguadratssampled across the

site. The permanent quadrats, QIQT5, (green dots) are located alongauthcnorth

transectand are located within the main Fritillary community on the siteQuadrats

ONLQN2 and QWAQW?2 are located ini KS WRNA SN Y2NX 3INI 44 R2YAYLl
north and west of the sitglyellow andorangedots). QD1:QD3 occur alonghe relic ditch

through the centre of the site QSEIQSE4 (blue dots) are locatéad the sedge dominated

community adjacent to the pool in the south east corner of the sitsnd QP1 is located in

swamp vegetation This area iglsoshown in greater detaibelow, (APGB Aerial

photography © Bluesky International Ltd/GetmappingLC).




6.2 Results

Figure 6.2: Arial photograph annotated to show the different plant communities within the
meadow. (APGB Aerigbhotography © Bluesky International Ltd/GetmappingLQ.

The meadow is very flat but in terms of the plant community there appears
to be a gradient from aath to north with theflower species in the sward to
the north (beyond Q5) beingisuallylessabundantand with greater grass
cover. The snakeshead fritillaryHritillaria meleagrisandgreat burnet
(Sangiusorba officinaligire, howeverdistributed throughout

There was an average of 19 species per quadrat in the main community
with a good range of grasses and herl¢hilst it is a very grassy swaiske
figure 6.3)with creeping bentAgrostis stoloniferprough meadow grass
(Poa trivialig creged dogs tail Cynosurus cristatjilsmeadow foxtail



