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This report has been prepared by th@Vestern SussexRivers Trust WSRT) working in
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Portsmouth Water Limited, and taking into account the resources and information made
available at the time.
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1. Introduction

The River Ems, in West Sussex is recognised as a chalk stream in the WM halk Streams

report, supporting specialist flora and habitats within the catchment.lt is also listedon

Catchment Based Approach CaBA) under the Chalk Stream Strategystating that Chalk

bagl Beat Wel ywyduwynwYe !l W ¢! 3t quwe T WYt qwWGl JHRY 21t L
chalk streams found in England, restoring and protecting them is a matter of global importance.

It runs from the South Downs National Park in the north skirting the Sussex / Hampshire border
and joins the English Channel via Emsworth and Chichester Harbour in the soutlan
internationally important wildlife site. The wider Ems drainage area (callediaterbody area)
comprises nearly 30km of streams and relic springed channels, with approximately 9km

nYl Gcecaa! W 3t RPUecqUT Wet WhdeROWI R21JI k OW

The River Ems is one of only 224 chalk rivers and streams in England which were described by

the Flagship Chalk Stream Restoration Strategy (2021) as our equivalent to the Great Barrier
AdUnawsyYal RUNDWRE Wal 20! W GUHERcOWUcqel ¢OWEI RageNIIL

The Ems also bears more pressures than most. Small in size and draining into the English
Channel, it sits in a shrinking landscape. With decreased river flow due to drinking water
abstraction, and future threats of increased drought and sea level rise, tékg action to protect
and ready the Ems for future changes is now vital. Local people know this and have been
instrumental in driving action.

1.1 Chalk Streams

Chalk rivers are globally rare and exceptionally biodiverse, found in a limited range covering
parts of England, France and Denmark, with the vast majority of found in England. They support
a unique array ofwildlife species T some of which are chalk stream specialist species.

Characteristically clear and cool, often with good water quality, chalk streams and rivers are
fed by flow from an underground chalk aquifer where the chalk acts as a sponge to retain
water, and emerges from this aquifer through springs, supplying flovotoverground rivers and
streams. The location and extent of flow can change from year to year, and is influenced by
drought, water abstraction and other modifications. As water levels in the aquifer change so
does the location of the spring head, and theeihgth of stream that runs. The permanently
running sections are called perennial, and those that do not run yeaound are called
ephemeral.

It is increasingly recognised that these special chalk streams are under threat from multiple
impacts, most significantly by demand for water abstraction for drinking water, agriculture and
global climate change. These pressures means that the perennial @as of streams are
shrinking, reducing water available to feed downstream habitats, and replenish floodplain
wetlands.

1.2 Background
In recent years there has been increasing interest and concern for our chalk streams, not just
from river experts but also by the communities that are connected with and love these rare and


https://catchmentbasedapproach.org/learn/chalk-stream-strategy/

special places. This has built greater recognition of the need for protection and restoration.
Local people have been at the heart of driving this movement and prompting action.

1.3 Chalk Stream Strategy

In view of the rare andhreatened nature of chalk streams in 2021 the Catchment Based

Approach (CaBA) formed a Chalk Stream Restoration Group, who with support from diverse

RUT et ql ' WGel qUIII+ W W¥230YGUT WadJWOuWh9dcht WEq! 3¢ G

y N & 1J Iostréaind réstoration strategy is a comprehensive, upio-date analysis of the issues

threatening chalk streams in England, of the ways in which ecological pressures are assessed

and regulated. It includes multiple pragmatic recommendations to brig about the ecological
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This guidance and direction to DEFRA seeks to drive greater protection for these precious
gl Deat IOWNG WWEq! ¢ qldN! Ws ¢t Wn Yiabattondbadskd guide t0 WK f G Ga 136
help kick start planning and restoration.

The Chalk stream strategy underlined that river health depends on three essential elements
called the Trinity of Ecological Health.

1 Water quality (good clean water)
1 Water quantity (healthy and consistent flow)
1 Physical habitat (healthy and thriving supporting habitats)

Restoring all these elements is critical to the functioning of the other, and overall ecosystem
health.

Healthy

Chalk
Stream

S—)

Figure 1 Trinity of Ecological Health (from CaBA Chalk Stream Strategy).



This plan incorporates and utilises the Chalk Stream Strategy and Implementation Strategy and
Rt WeGRNUWDT Ws Ra6 WasJWh NI RURq! WYNWEHYOYNRHAHCOWc ¢ da

1.4 Flagship Chalk Stream Project

In answer to the CaBA strategy, the Chalk Stream Restoration Group recommended that a
number of chalk streams should be hominated by water companies as test cases for future
work to reduce ecological impacts of water abstraction. In acknowledgement of thanpacts of
their drinking water abstraction and local pressure, Portsmouth Water nominated the Ems to be
part of this flagship project. Work on the Ems will continue to contribute to this project.

2. Catchment Appraisal

Thisdocument provides an overview of the history, ecology and hydrology of the catchment,
identifying key pressures and impacts tanform the development of theRiver Ems Restoration
Plan 20242034 (availableas a separate documentfrom WSRT).

Developed using the recommendations outlined in the Chalk Stream Strategy, this provides a
comprehensive baseline of the Ems as it is today, and incorporates a broad range of data from
both quantitative and qualitative sources.

Figure 2: River Ems at River Siestbourne



3. Catchment Overview

The Ems waterbody covers 60km2 (6000ha) and incorporates over 30km of waterways including
main river and streams. This has been recognised by Chichester District Council as a critical

link between the South Downs National Park (SDNP) and Chichester Harboboth of which are
Areas of Outstanding Natural Beauty (AONB), by providing a blue and green wildlife corridor for
species to move and migrate across our landscape.

At the highest strategic level, the river Ems lies within the Southeast River Basin District (SE
RBD), which comprises 12 operational catchments. The river Ems is located within the Arun,
Rother & Western Streams Catchment, within the Western Streams subatchment (see figure
3).

] RIVER EMS CATCHMENT
[ SOUTHEASTRIVER BASIN
DISTRICT
SOUTH DOWNS NATIONAL
PARK
CHICHESTER HARBOUR AREA
OF OUTSTANDING NATURAL
BEAUTY (AONB)

0 25 KILOMETERS
s ] 7 |

© Natural England copyright. Contains Ordnance Survey
dala ® Crown copyright and database right [2024]

Figure 3. The South East River Basin District shown with the Ems catchment, South
Downs National Park and Chichester Harbour AONB.

The Ems waterbody (i.e. catchment drainage area) is currently classified under the Water

[ ¢caWsYI t W?RI UEqUT Wet WhGYYI Kk AlWls Rags WAIcet YU WnY! W
historic modifications to the river channel which impede fish passage and disrup La 6 JWI R2 131 K t
hUcqel cllWnidVYskAWeaYUNWs RS WRAGe Hat WYUWs ¢qldl Wa2 L
chemical elements. These issues are discussed in more detail in Sectidt4.

Outside of the catchment boundary at the river mouth, the Ems flows into Chichester Harbouar
and Internationally Important RAMSAR site. Freshwater flow into the Harbour is critical to
coastal habitats and species, and the industries which rely on these sources, such as
fisheries. In 2019/2020 Natural England assessed the condition of Chichester Harbour as

h OUn ¢ 2 Y2 1JE& & RThEEN3 ks idpbrtant for providing supporting habitats for wetland



birds, migration routes, and a clean and plentiful supply of water to keep the harbour and
habitats healthy.

In terms of hydrology the Ems is complex. Groundwater dominated, the headwater springs are
fed from a natural reservoir which sits within the chalk aquifer. As water levels in the aquifer rise
spring heads appear extending the flowing part of the river. Agter levels fall these springs dry
and stop issuing water. Combined with this the Ems flows through the lolying coastal plain to
the sea, travelling over mixed geology including chalk, seams of clay and gravels, some of which
support above ground rivefflow, and others where the river disappears for periods of time into
the groundwater below, and only reappearing when groundwater levels are sufficiently high.
Whilst the Ems is not subject to tidal rises due to flood protection flaps at the mouth of the

river, high tides still influence the ability of the river to flow out into the harbour. It is also

unclear how and if the Ems retains its water, with underground flows, seasonal fluctuations and
a suggestion of freshwater springs emerging in the harbouhere are many variables.

In common with many chalk streams the Ems is under immense pressure from water
abstraction, human modification and pollution, development and climate change.

In recent decades the impact of abstraction for drinking water, exacerbated by historic physical
channel modification, has limited the ability of the main river Ems and its tributaries to thrive.
The perennial head of the river, below which flow is contiraus throughout the year, is gradually
being pushed further downstream over time as abstraction rates respond to water demand. The
naturally ephemeral (winterbourne) headwater reaches are becoming longer in length and drier
for longer periods of time. Onlyrelatively short reaches of the perennial river show glimpses of
keystone species of plant, invertebrate and fish species (among others) that the river can
support. Habitats and species indicative of regularly flowing winterbourne reaches are
becoming harder to find, with the ingress of more terrestrial flora and fauna, indicating these
upper reaches are becoming drier for longer.

In recognition of the impact of abstraction on the lowest times of flow in the Ems, an
augmentation scheme and associated (EA permitted) license is in place to provide additional
water. The location and operation of the augmentation has been problematic, it flow being

lost to groundwater, and also on occasion failing to operate, causing devastating impacts for
Ems ecology. Portsmouth Water are currently investigating where to place the augmentation
point to ensure water stays in the river, and the compleéties of underlying geology,

groundwater levels and abstraction are still being understood. This subject is covered in greater
detail later in this report.

i 6¢cqWRt WHGOWE! WRY WadbeqlRnWe WhEzt q¢ RUCHGUW HY ql ¢ Ha
would not be needed.

Building a sciencebased approach to better understanding the Ems catchment as a whole,
from its source to the sea, is key to its future protection. Recognising how the river has

changed, and why, is important if we are to identify a workable Ems Restomati Plan to secure
its sustainable, resilient future.
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4. Historic Evidence

N6Rt W DGYI qUWac! PUG! WnYrHet It WYUWe cUqRagecqR2IIWI ¢ q¢
RaqWRt WRAGY!I qecUqgVYWwWrYUt RT I We UT WRUAYI GYI ¢ qWYq6 L
Gc¢Gt WeUT Wi YRz WUt SWEE Wa 6 134 IEL ol sLAFRAGSES ¢1] LdVid) 6O Gt
GRIGT WT OWf OWqé DWHY UqUuqWynlWag8 JWEGH WRaWde! Weat VWAL
qé6 JWGct qlto

P WGE! qWyY nlWagé RE WEt+ WHE aWUqaAWs WWet 37 W W3t YUt 13+ Wnl
cUT WYq6 WavVHeawWt OYs a3l nwe OT wi YHe a 30qt oW

N6l wel WWedt YWwew ¢UNnPWYnWY g6l WaVy Vit Ws 6 RAG Wi UL
5 6 RE WO IRD 1 U7 WRUWq6 Rt Wt WHqRY U0

4.1 Historic Data 1T importance and limitations.

gnaqlUWlgs JWadcRUWY Yel #IJt WYNnWaqd6RY W 2GGY!I qRUNWGS RE q VI
I DHYI T+ WeUTl wWwacUet #I RGat lOWE N qUUWa6 R WRUNY!I GecqRYUL
6Yet DT WRUWG¢U! WaYARecqRYUt We UT W2 RIDGER DUWE RE IWIT IR0 RIq G
GYs 201 WHY2D!1 ¢NUWARECUWANDWGE qAGS! OWAING!I TGt WayYYt R

4.2 Shifting Baseline Syndrome

Wl WeqWAYT ! WY nWYI2RT JURDW 6 Yst We W WHaROWIWE UT W I
Gct qWNMMLW! Jel + IOWRN6 RY WG We Ut Waqé¢cqWleH#sWNIIUKDI ¢ qRYUL
DREYOGYNRACIWONCOqéWaqdéc U6 DRIVILAE IG 19 9 ol FOEIIN & R WR ¥ Ha
¢cUT WneRIGRUNWYWE GGl URRecqU W6 WWne daWdyYtt awe U We @ g
[ YI WPFcaGaUAWa e 0! WGUYGIWWUYqUWgé¢caqWUe dHIII + WY n WG Y
RUt Urqt W e R 63T WYUWs RUT + &1 WU W65 IIUU O +aqH I T WT | ¢
NUIUOUI ¢qRYUWs ROGGUW q¢l quWRUWCE W RAG RURG RHIWILLY Taa RydIRLNY G HDLA
Rt WYngquOwl Inidl 1 U7 WgqYWet WhESRNnqRUNW7 ¢t WGRUY WE! UI
AYUql RHz qRUNDWY2!l WARYT R21J1 t Rq! WHI Rt Rt OWf qWRY Wad 131
HYUT RqRY Ut WqYWRUNY!lI GWneaqgqel DWagel Nqt We UT wWGae Ut ow

4.3 Species Recording

ADrRY!I T+ WYNWAaYHRcCOW GUHRRIIY Wel DWYNnaqWUWGE qAS! WRUWHY 2
nWs Dl WERY qYIl RAEW WHEYI T+ AWe U7 Wa ittt w 3G 3t 3Ugée qR21IU
FYGUW GUHRIJE WNI Ye Gt We |l JWa Y1 13 W AR (RdHe Ri i HLLE GoUH LB W1 & TR
t UYsOGWUT NIUIWE YWe ! 3w 3al vYaw WEY!ITUITOW af YW YGUUW Raql
b e ATURqWaY WYl JWnYHet WEUT W WHERYITRUNDWagSecUWYqdb 1l t+ K
NI Peqll W PWHEHYI T RUNDWUPHRGAIIE O A B & @ W H ARG RIRD WY i G U U
HYUHG2t RYUt WYOuWgq! WJUT+ WY201 WgqRGWWs RaéYeqWd Yl JWRUN
6Ys D211 WGI Y2RT UWewt UcGt6YqUWYnWagé DWGet qaAWwe UT W6 1Jd C
Gl 3t JURDWe UT we He UT ¢ UHJOWLW
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Wneddwett 3t+t GRU0qUWYn W GIJHYRDIX MTYd dReDUDRILES Wy LLL (6 W NIALD TIJHE
g6l PDWRY We WRGaWe!l WRUAI et WWRUWY GUHRIIY W WHEYI T4+ Wnl Y
DOGYHcOGO! W GUHERIY Wel DWRUWTN WHIRUWAWe UT Waqd ¢ qe wWle aF
GeUTt HEGUIOWNS REBRIUBUMRURHY G ol ¥ RIDE GO W GURRIJY W ¢a
NI JWel WéYs W21 Wewle GHWJI WYnWt Yel AUt Ws 6 RAG WGI Y2
GeUTt HEGUWY nW6 WWGEt qlo

4.4 Ems Historic River Flow Data

UlWagdl Gt WYnLWaé WWE Gt S Hie gieltly SffécsedbytS & copt L (& aqdlILL | LLEG RIR I T G LU
| YenN&éaqtoWe Ys W21 AWe UT W1+ qeUT RUNDWa!l WUOT + WROWJ Ys Wi 1J
GRHGWGI Y2RT It Wl WNad¢l Wseaqlll WaK2W00WI ¢qeé AWs ¢t WRUY
| RUt RUNDWs ¢ qll W6 ¢ T Wighsdd 1w iout & Rt iy b el&i0n Y1 G ¢ qR Y
G200t WsRq6Yeqlue At ql ¢HqRYUOWf OWel T RqRYUSA W6 131 1JLWR
bit Rage ¢ aqldl We qli Ut qA YYD Ws WA L4 dIdUd IRMA ¥ 10 1JWe 1JIstaRWs 6 R
nYIl WaqéWe GG Wl 3¢ HE It OWNS Rt WRUNYI G¢ qRYUWRY WHY Yt L
N¢ e NRUN A INRChUI ol BFRIDALYEUNES forimerlyOa gauge further upstream at Walderton,

which was installed in 1966 but abandoned in 1984 as there was mostly zero flow.
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4.5 Historic Flooding

N6WWEGY WE¢t Wedt YWARIWYOW e ATUHRqWaYWe W0z G AL WY n W ¢ |
2UHVGAY We Ul W~c¢l AGIOWI 6 ROt qiaqé 131 IIWs 131 WAV & WWt RNDUF
9 UUqgel ! WelRUWN®PZYAULUNGRODMIWNGE M 916 R U HAWNG & LWdd RIRUOHI |
cUT W #eawynwu2WlU0qt WsRa6WJ YYT RUNDWRUWN®OOPMNAULNGDP AL
SMMMWY) YYT RONDWAL Yt W IHEYI! T+ WYn wyivyid RIOIDIWEEE L 1R HOW U

4.6 Historic Landscape Mapping

A wealth of maps bothdigital and paper, historic and current, can be utilised to understand
historic land use and character. Regarding the Ems these can help to gain insight into historic
water use, management and abundance.

4.7 LiDAR

Ot NWYnWx R? AWbix RNEqW? JaqWHEqRUNWE UT WA¢UNRUNL W6 ¢t WC
6Rt qY! RAWG ¢ UT WnWeaqel It OWOH RUNDWI WaGYqUWt #¢ UORUN Wa K
tel neHUWIGeGAW 6 Ys RUNDWe UT etiecqRYUL W¥ODWOWE qe |l It Wb

g§U0UWs caqlll WnY#Hat U AWE Rt qVYIl RAWe U1 WaYHcOWGceUT Wet JWs
GUCET Yst KIOWNGII! Wel W 2NNt qUlT WaVYWee2WWARIIUWe 13T W
GYt qWa T RU2¢cdWqRGIt AWAUHYAGRUNDWG Y qiEVWG2 e loRR BRiLdpd
bl Dea Wy YsWaYWj YYT W R21I1 Wt RT YWaeUT We qRGRY RUNWe Wi
00T WeUOT Wil ¢cRURUNWHAHe HE WRUqVY W6 W R21I1 WUOWqgs YI t W a
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e RADY WeUOT WYq6 W W dcaawWAYUql YOW ql erdHagel It Allg6 R
CUaYs W WeUWel GRII WHI YEWYh WA ¢+t awe 07 WAWqall Whe é

i ROOW UNel T WagYWscecaqldl W YsAWRqWs ¢t W 2AGRaqlT Wad ¢ aql
HIJGRIDY WeWaeUTt HeGUWs RaéWt e RARVUqWs ¢ qll WY lWe qROFR
NOMMI AWROWE ¢ U! WGEEHE HIIE Wa 6 13 WITREVI | LGS adsl M T A6 A3 ¢ LRV s
GVYUNRWI WIRUE WT WaVYlWgé WW R2 11 OWF OWYqé 1l WiYHEqRY U W
seqldl Bl WHE WALDT + AlUs 6 REG We qRGRE WT W+ R qRUNWE G2 RAIJ
GPET Yst Wee2WWHARNKYUWGEYaDeé Il WY Wi 32140 YGUI

Hatch

Drains

Figure4. Water meadow designs. (English Heritage / Williamson and Cook ,2007)
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Figure5. LiDAR highlighting potential wet meadows at Lumley (top) and similar features at
Broadwash Bridge (bottom), where watercress beds are also highlighted on historic maps.
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4.8 Tithe Maps
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4.9 Written Evidence
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5. Geology and Soils

According to the British Geological Survey, the main underlying geology of the Ems is from the
chalk group, and includes a variety of different sulalivisions (see figure6). Towards the south
west of the catchment the chalk is overlayed by clays from the Lambeth Group and London
Clay group which comprise silty clay and sand.

Chalk geology (and hydrogeology) is influenced by the presence of Karst featumedeep
fissures which can increase flow in both directions between surface and groundwater under
different conditions.

In terms of superficial deposits (i.e. soils) includes chalk rendzina style shallow soils, with
alluvium in the valley bottom and river terrace deposits.

A full table of underlying geology, superficial deposits along with detailed descriptions can be
found in the Appendix2 & 3.
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Figure6. Bedrock and superficial depositsin the Ems catchment (British Geological Survey)
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The ground surface soils are representative of their parent geology. In some areas soll
distribution and type has been influenced by erosion, deposition and local land use. The
coastal plain would once have been frequently inundated by sea water, and shoveslong
geological history of these processes in the underlying soils.

NATMAP SOILSCAPES NATMAP HOST CLASS

Figure7. River Ems Map showing soils (left) and Hydrology of Soil Type

6. Land Use

In this section we provide an overview of available data from Natural England, CaBA and others.

This report takes a wider waterbody view of the Ems, however more detailed site survey reports
would provide a more detailed picture of plant communities and land management at the site
scale.

Some of these datasets are based on modelling and may not be 100% accuratéhey do
however provide a good overview of landscape character, and highlight opportunities for
enhancement or further investigation.

The Emscatchment land cover is predominantly arable, improved grassland, and deciduous
woodland. There are small patches of plantation (conifer) woodland and tiny freshwater areas.
There is a low level of urbanisation along the river with Emsworth being the makttlement on
the coast at the river mouth, and Westbourne on the southern section of the Ems where it
divides into two sections.
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6.1 Landcover Map 2020 (CEH)

Produced by the Centre for Ecology and Hydrology (CEH), the Land Cover 2020 dataset uses
derived data from satellite images and digital cartography to define land use type, and can
provide a highlevel overview of how land is used and managed in the EmstcAment. This data
suggests that there are three main landuse typesarable (37%), followed by grassland pasture
(Improved grassland) (30%) and Deciduous woodland (27%).

Ems Catchment Landuse % Cover (LCM 2020)

0.1% _ 0.29
2% 0.4%
0.3%

0.3%

2.6% Deciduous woodland

M Coniferous woodland

27.2%
Arable

29.5%
° Improved grassland

Calcareous grassland

\ W Freshwater

Saltmarsh
B Urban

Suburban
36.6%

Figure8. Ems Catchment LandUse % Cover (Land Cover Map 2020, CEH).

The catchment has a significant proportion of Deciduous Woodland (27%), with nearly 1463
hectares made up of large tracts of woodland, smaller copses and dense hedges. This is much
higher than the national average of around 11%.

6.2 Environmental Stewardship Schemes

Within the Ems catchment a large amount of the land is under Countryside Stewardship or
Environmental Stewardship Schemes which indicates that the land has biodiversity and habitat
value, and farm payments are made to ensure the ongoing management proteasd promotes
this.
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There are three areas within the catchment that are at Entry Level Plus Highezvel
stewardship. One falls around the Racton area just northeast of Watersmeet, the second is at
Lordington and the third is at Forestside (north of Stansted Park).

There is a large area of land in the centre of the Ems catchment in Higher Tier Countryside
Stewardship. There is also a small area in Aldsworth east of Brickkiln ponds.

There are four areas within the Ems catchments made up of Middle Tier Countryside
Stewardship and they are around Aldsworth pond, Walderton, North Marden and north of
Uppark.
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Figure 10. Ems Waterbody Countryside Stewardship Agreements (Natural England).
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7. Habitats

Sitting underneath the landcover and stewardship are the habitats themselves. The following
section will describe the habitats found, their distribution and size.

An outline of protected sites can be found in Appendix.

7.1 Designated Sites

Within the River Ems catchment there are a number of areas of land designated as protected
sites, ranging from internationally recognised habitats to locally important sites and areas. The
whole of the Ems system, being fed by springs from the chalk, isBaodiversity Action Plan (BAP)
priority habitat; this, most importantly, includes not only the perennial sections, but the
intermittently -flowing headwaters too.

7.1.1 Statutory Sites

Statutory sites are areas of nature conservation importance, in recognition of its wildlife or
geological significance. These sites are protected under a range of legislation. Some sites have
more than one designation.

7.1.2 Internationally Important (SAC, SPA, Ramsar)

There is only one Special Areas of Conservation (SAC) site within the waterbody area which is
internationally protected, Kingley Vale, which is also a National Nature Reserve (NNR) and Site
of Special Scientific Interest (SSSI), only part of which is withthe Ems boundary (43ha).

There are no Special Protection Areas (SPA) or Ramsar sites within the waterbody area, however
just below the Ems river mouth lies Chichester Harbour (SPA, RAMSAR, SAC, SSSI), which is
influenced by flow from feeder streams such as the Ems.

High nitrates and other inputs from these streams has an impact on the condition of this
important site, which has statutory protection via legislation including EC Habitats Directive
(SAC), European Birds Directive (1979) (SPA), The Ramsar Convention {1L92lating to
wetland sites) and as such these areas are focus of work to reduce harmful inputs into the
harbour related to land and water management.

7.1.3 Nationally Important (NNR, SSSI)

Both NNRs and SSSis are designated under the Wildlife and Countryside Act (1981). There are
three SSSis in the area, the most significant being Harting Down (177ha), with further remnants
at Kingley Vale (43ha) and Pads Wood (22ha). Part of Kingley Valddge an NNR with a very
small area represented in the Ems (5ha).
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Figure 11. River Ems waterbody map of protected sites, by level of designation.



7.2 Non-Statutory (locally important)

Local Wildlife Sites(formerly Sites of Nature Conservation Importance SCI)are non-statutory
designations which are identified at a county level. These sites represent places which have
been identified as having high nature / geological value.

Despite LWS not having statutory protection, they should be taken into consideration by local
authorities when they are determining planning and development policies/applications. LWS
tend to be selected because of a particular wildlife habitat or if thegupport a scarce or rare
species outside their natural habitats or range. They can be natural sites or manade.

There are 16 LWS in the Ems waterbody area, including a large number of woodland sites,
including ancient and wet woodland, and other sites focused on the river itself, meadows and
GYUTt WetRUAGaT RUNW7I RAtt RGUAW Tt sYIl q6 AWALDqII k1t WE

There are two Local Nature Reserves in the catchment with one in the north, between Harting
and North Marden, and the other at Brooks Meadow to the south, where the divided river Ems
runs through at this point.

7.3 Priority Habitats Inventory (NERC)
Priority Habitats are those that are identified in the National Environment and Rural
Communities Act (NERC Act) section 41habitats of principal importance. Produced by
caqel ¢cGWEUNGecUTl Wad Rt W DGO ¢HDY WqdJWGhrida2 RYat Wh7RYI

There are a number of priority habitats identified within the Ems catchment, including

Deciduous woodland, good quality semiimproved grassland, Saline Lagoons, Mudflats, and

Intertidal Substrate Foreshore. There is also a significant amount of ancient wdtand in the

catchment with some parts along the river.

NS WWaVYt quwal W2¢alUqwh Al RYlI Rq! Weceé¢ HAHRaé¢ qk WRUWaq 6 1JWE Gt
situated on the steeper slopes to the north, and largely positioned on chalk. These woodlands

provide a number of special services to the catchment including slowingainfall to allow

greater ingress into the aquifer (and subsequent groundwater recharge), and high biodiversity

value T particularly where management is active.

Across the catchment, mainly on the boundary, there are areas ranging in size from small
pockets to large fields of good quality Semimproved Grassland. There is only one on the river
Ems itself and that is at Racton near Deepsprings. The total area ofgtabitat in the
catchments is just over 111.5 hectares.

NG 1IJI JWel DWeHY2 qWZPWYq6 131 W RalJt WeHI Yt W6 WWHE qHE G
ccHRacaqt WAI Ut DUk We UT Ws 6 RASG WG ¢t DWe GWe Wt RNDURNRHAECE L
site thus defined is just north of Broadwash Bridge, adjacent torearea of Coastal and Flood

Grazing Marsh and immediately next to the River Ems channel. There are two other such sites

near to the Watersmeet canal section of the river, and one in the higher catchment at

Mitchmere Farm where the river runs through the gunds.

To the north of the catchment are four areas, and one to the east, that have been classified as
Lowland Calcareous Grassland but these are not in close proximity to the river itself.
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There are five small areas of Coastal and Floodplain Grazing Marsh adjacent to the river Ems,
one at Brook Meadows, one at Mill Meadow Farm, one at the Westbourne watercress beds and
the final one from Racton to Broadwash Bridge. There is another marked the Aldsworth Arm
between Commonside and Aldsworth Road. In total these make up approximately 20 hectares.

The remaining habitats make up small areas: two small pockets of nearly 3 hectares of Lowland
Meadows at Stanstead House, and two sites of Traditional Orchards, one each at
Woodmancote and Stansted House, making up almost 3.5 hectares.

NI DWRY WYUWWe!l BeWYnWEec G RUWDWxeNYYUWY NnWe oG Yt qlUMIOD
g6 W R2VI WiYeqé6WTet quWUYI qé6WYnWgéJW ZPOOWAIqII Kt L
the Ems, and locals suggest is damaged by trash and other pollutidrom upstream.

The ponds of Brickkiln and Aldsworth are marked on the map but not on the Priority Habitats
Index or the Protected sites list. However, they are significant bodies of freshwater making up
the Aldsworth arm of the Ems and have many notable species of floeand fauna associated
with them.
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Figure 2. Ems Waterbody Map Priority Habitats Inventory (Natur&ngland).
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8. Species

Chalk streams are host to specific riparian and aquatic species as well as a diverse range of
species, but water availability is one of the main significant factors influencing their presence or
absence.

The Ems has had a history of supporting a rich diversity of flora and fauna with records of large

fish numbers presence through both the lower and mid Ems sections (Holmes 2007). While the
upper catchment has been prone to periods of prolonged dryness, thie is anecdotal evidence

that suggests that this area still supported aquatic and riparian species up until the mitl @~ Mk + LU
(Holmes 2007)). However this is no longer the case.

A desk study was undertaken to assess species presence and abundance, including rare and
protected species. Data were sought from the Sussex Biodiversity Record Centre (SxBRC), local
wildlife groups, and both recent and historic reports on the Ems catchmenwith additional

data from EA surveys, and our recent Ems walkover survey. This resulted in records of more
than 2500 different species of all groups in the Ems catchment area, and more than 30,000
individual records. There was however a lack of up to t& comprehensive, consistent and
comparable data sets. The species can be listed, the number of protected and notable species
summarised but any trends or comparison over time cannot be reliably represented.

All species mentioned in this section are protected or considered rare or locally / nationally
notable.

8.1Fish

N6 DWAR21JI WEGH WRY W 3t RNUcqUT Wht ¢tdGYUYRT Kk WuIEYe q6 WE
Atlantic Salmon (Salmo salar)and Brown/Sea Trout$almo trutta), both Economically

Significant Species (Freshwater Fish Waters), and species of principal importance for nature

conservation in England under the Natural Environment & Rural Communities (NERC) Act 2006.

European eelshave also been recorded, whichare listed as Critically Endangered. All three

species have been recorded on the Ems.

The Environment Agency carried out sporadic fish sampling on the Ems with the most recent
survey undertaken in 2021, with all monitoring sites located in the bottom 2km of the river, and
none in the upstream reaches. Surveys show a total of 7 specie®rown/sea trout, European
Ed, Bullhead, 3-spined stickleback, 9-spined stickleback, Roachand Pike. Atkins (2022) noted
that Mill Meadows offered good quality habitat for brown trout abundance, condition, and
diversity of age groups, comparable with some of the best quality chalk streams elsewhere in
the Solent & South Downs Area.

John Barker, local freshwater biologist has igorted the following: 9-spined stickleback
downstream of Watersmeet andSea Trout have been recorded as far up as Watersmeet in
Westbourne; Sea Trout smolts (young trout 1 to gears old) were recorded at Mill Meadows
farm, Westbournein 2014and it is understood that Roach have disappeared from the river
though there is still a viable pike population.
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In 2004 as part of the Sussex Chalk Stream Ecological Assessment EA conducted fish and redd
(sea / brown trout spawning sites) survey. They recorded four species on the Ems including
brown trout, European eel, threespined stickleback and bullhead. A deadSea trout and
associated redds were also recorded downstream of Lumley. They state further:

Jsd&he Ems supports a resident brown trout population as far upstream as Westbourne but
overall diversity of fish is low. Migratory sea trout have been recorded, but only as far as Lumley
Mill which may prevent them reaching suitable spawning habitat upstreantea trout spawning
has only been recorded below the Lumley obstruction. The Ems is important for eel and they
can be found as far upstream as Walderton in the winterbourne reach. Eel dominate the fish
community at Westbourne and Lumley Mill. The absencef minnow on the Ems is notable, as
they are a species usually found in winterbourne and perennial reaches. The absence of all fish
above Westbourne except the eel is a probable indication of the detrimental impacts of the
upper catchment abstractions andobstructions along the length of the rivek

The fish data provided by the SXBRC were not extensive and there were records of 8 species
with 3 having protected or notable status (European Eehfguilla anguillg), Brown Trout $almo
trutta) and Bullhead Cottus gobio)) at Brook Meadows and the Lumley Stream, both in the
lower catchment.

At Deepsprings9-spined stickleback (Pungitius pungitiug were recorded, which are typically
found in the vegetated margins of streams.

When examining the fish data from the EA , it would appear that the numbers and species of
fish are declining but the low data point numbers make extrapolation of results unreliable. A
comprehensive programme of monitoring would be valuable to get an undstanding of the fish
population, if there is a decline and how that is reflected in the different species. Increasing up
and downstream movement, along with an increase in water flow will be critical to supporting
these species andgiving them space to adat to climate change.

More frequent recording of all fish species is needed to build a comprehensive picture of trends
and abundance.

8.2 Invertebrates

8.2.1 Aquatic Invertebrates

River flies, including mayflies, caddis flies, stoneflies, true flies and alder flies, are all important
species that indicate the health of a freshwater river system, and which provide a key food
source for fish and other species.

Riverfly surveys started in 2023 at 6 locationdValderton/Stoughton Road JunctionBroadwash
Bridge, Racton Dell, Commonside, Mill Meadows Farmand Brook Meadows LNRResults can
be found onThe RiverflyPartnership website.
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A Sussex chalk stream ecological assessment undertaken by the EA in 2004 focused on a
number of streams around Sussex including the Ems and the nearby Lavant. Results from
invertebrate surveys on the Ems showed a very good assemblage of aquatic invertelast
which suggested aligned the Ems more closely to the Meon in Hampshitea much larger chalk
stream T than others in the Sussex survey.

Also of note in this 2004 report was the presence of Blind cave shrimNiphargus aquiley,

which live in groundwater. Their presence indicates a mix between groundwater and surface
water and can therefore be an indicator of a groundwater spring. They have more recently been
recorded on the Ems by local freshwater biologist John Barker.

The SxBRC has records for the Sussex rakgapetus fuscipes(caddis fly), the nationally scarce
Paraleptophlebia werneri(mayfly), the nationally scarce and Sussex rarglolocentropus
stagnalis (caddis fly), Allotrichia pallicornis (caddis fly), and the RedList GB post2001 DD, Nat
Scarce speciesPotamophylaxrotundipennis (caddis fly).

Atkins 2022 reported that the following notable species were identified:

w Allotrichia pallicornis T nationally scarce caddisfly (Eaton, 1873) which was recorded in
2001 (2) and 2003 (1)

w Amphinemura standfussi- nationally scarce stonefly (Ris, 1902) which was recorded in
2003 (1), 2007 (1) and 2010 (1)

w Caenis pusillaT nationally rare mayfly (Navas, 1913) which was recorded in 2008 (1)

w Paraleptophlebia werneri(Ulmer, 1919)- nationally scarce mayfly which was recorded
in 2010 (1)

w Rhyacophila septentrionis(fasciata) (Hagan, 1859) nationally notable caddis fly
recorded in 2009 (1)

W Oxycera morrisii(Curtis, 1833)T nationally scarce true fly which was recorded in 2003
(1) and 2004 (1)

w Oxycera pygmaeghnigripes) (Fallen, 1817¥ nationally scarce true fly which was
recorded in 2003 (1)

W Vanoyia tenuicornis(Macquart, 1834)t1 nationally scarce true fly which was recorded in

2003 (1) and 2004 (1)

Further Invertebrate samples have also been collected locally by Friends of the Ems. Atkins
(2022) mentions that this includes two stonefly families Perlodidae uisoperla grammatica
Nemouridae wiNemoura sp.) at Broadwash bridgeand upstream in ephemeral stretches to
Walderton.

Atkins (2022) describes a report on the ecohydrology of the upper and middle River Ems by the
Centre for Hydrology and Ecology (CEH) (2013), in which data from the River Habitat Survey
(RHS) and macroinvertebrate biomonitoring, built on the work of Holme@007). The results
showed a clear distinction in ecology between the ephemeral sites in the upper Ems to the
perennial sites further downstream. The ephemeral sites tend to fall below the expected
biomonitoring values but do present unusual species. Thegrennial sites, whilst sometimes
falling below the expected biomonitoring values, often also exceed them.
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Isoperla sp(stonefly) was also recorded at Walderton and the Aldsworth arm (Brooklyn
Cottage) and most recently 2024 at Mill Meadows (single specifamleptophlebia
werneriwhich is important because of its winterbourne characteristics (a specialist insect
that relies on the wedry habitats of temporary streams, their seasonal predictability
enables the chalk winterbournes of south England to host species that need botindet
dry habitats to complete their life cyclesncluding some of our rarest insects, making
Great Britain a global hotspot of temporary stream specialists). This species is still being
found in upper winterbourne stretches.

8.2.2 Dragonflies & Damselflies- Odonata

The Ems catchment has good records for dragonflies and damselflies with 21 species
identified, 3 of which are notable or protected. The Common DarteSympetrumstriolatum) isa
Red Data List speciegLeast Concern, with the Downy Emerald DragonflyJordulia aenea and
Small Redeyed Damselfly Erythromma viridulum) categorised as Sussex Rare species. The
other members of this group are the Southern HawkeAgshna cyaneg, Migrant Hawker
(Aeshna mixtg ,Emperor Dragonfly Anax imperaton, Hairy Dragonfly Brachytron pratense),
Broad-bodied Chaser (ibellula depressa), Fourspotted Chaser Libellula quadrimaculata),
Black-tailed Skimmer Qrthetrum cancellatum), Redveined Darter Sympetrum fonscolombii),
Ruddy Darter Sympetrum sanguineun), Black-tailed Skimmer Orthetrum cancellatum),
Banded Demoiselle Calopteryx splendens, Beautiful Demoiselle Calopteryx virgd, Azure
Damselfly (Coenagrion puelld, Common Blue Damselfly Enallagma cyathigerun), Redeyed
Damselfly Erythromma najag, Blue-tailed Damselfly (schnura elegang, Emerald Damselfly
(Lestes sponsg, Willow Emerald Damselfly(Chalcolestes viridis) and the Large Red Damselfly
(Pyrrhosoma nymphulg. Atkins (2022) lists the Highland DarteiSympetrum nigrescens,
(Lucas, 1912)ra red listed dragonfly, which was recorded in 2004, however no additional
records of this species were found.

Many of these records are from Aldsworthand Brickkiln ponds which are significant water
bodies that may stay wet the longest when the river flow starts to dwindle. One of the Brickkiln
ponds appears to remain wet yeatrround despite the amount of rainfall and therefore this is an
important resource for wildlife.

8.2.3 Other Insects

Of the 1,183 records for insects in the SXBRC data, 175 of these are considered notable as

either Sussex Rare, Nationally Rare, or fall under NERC S41, UK BAP priority species, and / or on
the Red data list. These insects range from flies, wasps, moths, kerflies, grasshoppers,

crickets, bees, beetles, and bugs. Those of particular note are summarised below.

Butterflies T Lepidoptera

Chalkhill blue (Polyommatus coridon); Purple emperor Apatura irisy White-letter Hairstreak
(Satyrium walbum); Pearl-bordered fritillary (Boloria Euphrosyne) Duke of BurgundyKlamearis
Lucina); Brown hairstreak Thecla betulae) Small blue Cupido minimus); Swallowtail (Papilio
machaon); Dingy skipper Erynnis tages) White admiral Limenitis Camilla); and Grizzled
skipper (Pyrus malvae).
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Moths T Lepidoptera

Olive crescent (Trisateles emortualis); Clay Fanfoot (Paracolax tristalis) Dark spinach Pelurga
comitata), Knot grass Acronicta rumicis); Beaded chestnut Agrochola lychnidis) Green
brindled crescent (Allophyes oxyacanthae) Brown-spot pinion (Agrochola litura), Dusky
brocade (Apamea remissa) Centre-barred sallow (Atethmia centrago), Minor shoulderknot
(Brachylomia viminalis), Mottled rustic (Caradrina morpheus) Latticed heath Chiasmia
clathrate), The Sallow Cirrhia icteritia), Striped lychnis Shargacucullia lychnitis) Small square
spot (Diarsia rubi), Small phoenix Ecliptopera silaceata), Small emerald Hemistola
chrysoprasaria), Ghost moth Hepialus humuli), The Rustic Hoplodrina blanda), Rosy rustic
(Hydraecia micacea) Shoulder-striped wainscot (Leucania comma), Rosy minor Litoligia
literosa), Brindled beauty(Lycia hirtaria) The LackeyNlalacosoma Neustria) Dot Moth
(Melanchra persicariae) Pretty chalk carpet Melanthia procellata), Powdered quaker Qrthosia
gracilis), Large wainscot(Rhizedra lutosa) Shaded broadbar (Scotopteryx chenopodiata)
Hedge rustic Tholera cespitis) Blood-vein (Timandra comae) Oak Hooktip (Watsonalla
binaria), Dark-barred Twinspot carpet (Xanthorhoe ferrugata) and the Shaded farfoot
(Herminia tarsicrinalis).

Beetles - Coleoptera

Stag Beetle Lucanus cervus)and Alder leaf beetle @Agelastica alni} Ceutorhynchus constrictus
(a weevil); Hornet beetle Leptura aurulenta); Prionuscoriarius (@ longhorn beetlg); Ptenidium
turgidum; Microrhagus pygmaeuga false click beetle).

Atkins (2022) also found records for:

w Riolus cupreus(Muller, 1806)T nationally scarce beetle which was recorded in 2000 (1)
and 2009 (1)

w Riolus subviolaceus (Muller, 1806)T nationally scarce beetle which was recorded in
2003 (2), 2005 (1), 2006 (1) and 2008 (2)

W Nebrioporus depressus(Fabricius, 1775)T near threatened beetle which was recorded

in 2008 (1) and 2010 (1)

BeesT Hymenoptera

Brown-Banded carder bee Bombus humilis); Bigheaded mining bee Andrena bucephala)
Long-fringed mining bee Andrena congruens) Small scabious mining bee Andrena marginata)
Plain mini-miner (Andrena ninutuloides) Lobe-spurred furrow bee [asioglossum pauxillum)
Painted nomad bee Nomada fucata); Fringehorned mason bee Osmia pilicornis); Red
shanked carder bee Bombus ruderarius) Bryony mining beeAndrena florea) Grooved sharp
tail bee (Coelioxys quadridentate) Small shiny furrow bee l(asioglossum semilucens); Long
horned Nomad bee Nomada hirtipes); and White-footed Furrow bee [asioglossum leucopus)

8.2.4 Spiders- Arachnids
There are records of 29 different species of spider across the catchment and of these 2 are
nationally scarce, the Purseweb spiderAtypus affinis)and Triangle SpiderHyptiotes
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paradoxus), and 2 are nationally scarce and Sussex rar&pisinus truncatesand Marpissa
muscosa.

8.2.5 Molluscs T Malacology

The SxBRC holds records of 70 different species of Molluscs in the Ems catchment, with 11
notable or falling under a protective status. These range from Sussex Scarce and / or Rare
species (6), to Red List, NERCS41, UK BAP Priority specigte Shining Ra's-horn
(Segmentina nitidg in Aldsworth pond.

Atkins (2022) notes the presence of@yraulus laevis)r nationally scarce mollusc (Alder, 1838)
which was recorded in 2004 (1).

8.2.6 Other invertebrates
At Slipper Mill pond, at the mouth of the Ems, there are 2 notable Estuarine speciethe
Tentacled Lagoon WormAlkmaria romijni)and Starlet Sea AnemoneNematostella vectensis).

8.3 Mammals

The river Ems catchment has records for 37 mammal species, 21 of which are protected or
notable. This includes 15 species of bats, which as a group are UK BAP Priority species, and
which fall under the NERC S41 protections.

Records for bats covered the whole catchment and length of the river itself as the area offers
good tree coverage for roosting and foraging, waterways for feeding and good thick hedgerows
with margins for travelling. There are bat records from Stoughton Emsworth and much data
has been gathered via surveys dtumley, Brickkiln ponds, Brook Meadow, Foxbury Lane,
Cemetery Lane, and the Hermitage Area to the south.

The SxBRC does not provide Otter data (due to sensitivities with revealing their locations), but

Holmes (2007) researched their presence on the Ems and through Graham Roberts of the Otter

and Rivers Trust found that all surveys for otters between 19842002 had proved negative.

However, recent anecdotal evidence from 2021 at Old Rectory Close in Westbourne, and

footprints found at Watersmeet in 2022 would support the fact that there could be otters

passing through the catchment even if not actually residen As previously described their
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Broadwash Bridge.

There are records for the Red Data Listed Endangered European Water vélesicola
amphibius), the fastest declining mammal in England, on the Ems with these mainly in the
lower reaches around Brook Meadow and Watersmeet and go back 20 years. The lack of
permanent water further up the catchment may limit their range and ability to disperse across
the area, isolating colonies and making them vulnerable to environmental change and
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extinction. There are no records at Racton or Aldsworth Pond and surveys here to gain more
data would be valuable.

There are records for the Hazel DormouséMuscardinus avellanarius) a NERC S41 and UK BAP
Priority species, in the Ems catchment as the high percentage of tree cover, deciduous
woodlands and good quality linking hedgerows offers excellent habitat. A comprehensive
survey of the catchment would be valuable as they are natnally under recorded and

vulnerable to habitat destruction.

The Harvest mouseficromys minutus), Brown Hare [(epus europaeus) and European
Hedgehog Erinaceus europaeus) all NERC S41, UK BAP Priority species have records in the
Ems catchment.

The Harvest mouse data shows its presence around the Brickkiln and Aldsworth ponds which
are relatively undisturbed.

The European rabbitQryctolagus cuniculus), on the IUCN Red Data List as Globally Near
Threatened, has records throughout the catchment on arable land. Brown Haredpus
europaeus)throughout the catchment on and around arable land and margins, and the
Hedgehog Erinaceus europaeusyecords clustered around Westbourne. BadgerNleles meles)
records are not shared by the SxXBRC but the habitat in the catchment is highly suitable with
ancient and deciduous woodland, connected hedges, scrub, and pond areas. Anecdotal
evidence and ste visits have confirmed their presence.

8.4 Amphibians

There are records for 4 amphibian species in the river Ems catchment, all protected by the
Wildlife and Countryside Act, Schedule 5, 1981. The most notable is the UK BAP priority species
the Great Crested Newt with 2 records at West Marden 2006, and Compt@015, but not on the
Ems itself.

The Common ToadBufo bufo), also a NERC S41 and UK BAP Priority species, as well as the
Common Frog Rana temporarig and Smooth Newt issotriton vulgaris and Great Crested
Newt (Triturus cristatus) have been recorded at or near to Brickkiln and Aldsworth ponds, as
well as other sites across the catchment. At the junction of Emsworth Common Road and
Broad Walk near Brickkiln ponds, there are annual toad crossing patrols when toads are picked
up offthe road and moved into the safety of the pond. It is ported that the number of toads on
these evenings can be in the hundreds.

The high percentage tree cover and flat flood plain meadows make the catchment good
amphibian habitat when there is water in the channel, in the ponds and the neighbouring wet
meadows. Greater effort to survey for amphibians would help build a better picte, and plan
future efforts to increase wet stepping stones for wider dispersal.
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8.5 Reptiles

All 4 of the reptile species with records in the catchment are protected NERC S41 and UK BAP
Priority species under the Wildlife and Countryside Act 1981. They are Sleworm (Anguis
fragilis), Grass SnakeNatrix helvetica)(Sindles Farm), Adder\(ipera berus) and the Common
Lizard gootoca vivipara)Brickkiln pond). Slow-worm (Anguis fragili§, and Common Lizard
(Zootoca viviparg were both found on Brook Meadow.

These species forage in meadows, light woodland and around water for prey and are under
recorded. More comprehensive recording would benefit habitat management.

8.6 Birds

The river Ems catchment offers a variety of habitats that are reflected in the diversity of bird
species that have been recorded. These birds may be resident, annual migrants or passing
through and of the 202 species recorded, 131 are notable or protected.

Keys sites for the different birds seen are Brickkiln and Aldsworth ponds and the surrounding
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Farm. The birds are attracted to the range of habitats from pockets of amgit woodland,

freshwater ponds, flowing chalk stream, scrub, reedbeds, unimproved grassland, hedgerows,

field margins, brackish lagoon, wet meadows, scrapes, and field margins.

Birds of note in the catchment include Turtle dovétreptopelia turtur (Red listed), Curlew
Numenius Arquata (Red listed), Black tailed godwitLimosa limosa(Red listed, Green sandpiper
Tringa ochropus(Amber listed), Cuckoo Cuculus canorus (Red listed, Nightjar Caprimulgus
europaeus (Not assessed, Nightingale Luscinia megarhynchos(Red listed), Hawfinch
Coccothraustes coccothraustes (Red listed) and KingfisherAlcedo atthis (Greenlisted, but a
good indicator of riverhealth as they only feed on fish and aquatic insects).

8.7 Flora (including plants, mosses, lichens and algae)

The SxBRC data covers 681 species with 107 regarded as notable or of protected status. These
range from Sussex rare species like the Green Helleborklélleborus viridis) to Red Listed in
England Critically Endangered, NERC S41, UK BPA Priority, WCA Sch8 species such as the
Pennyroyal Mentha pulegium) and Small FleabaneRulicaria vulgarig.

8.7.1 Aquatic Vegetation
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phytobenthos combined in the 2019 Cycle 2 classification. Environment Agency botanical and

macrophyte surveys werelimited to one site on the River Ems (sampled a year apart in 2013 and

2014). The site is located on The Canal in the middle Ems, upstream of Watersmeet and the

confluence with the Aldsworth tributary.

It should be noted however, the WFD classification is based on only two surveys (2013 and
2014) when usually a minimum of three samples are required to complete a classification.
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Holmes (2007) carried out five surveys at seven sites between September 2005 and May 2007,

with four additional sites surveyed in 2006 and 2007. Holmes found that the river varies

significantly along its reach in terms of flora. Above Broadwash a drylandmmunity, with
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Helosciadium nodiflorum etc. They can grow in wet or dry systems but are more reflective of dry
conditions. At Racton Farm Pond, characteristically of wetteconditions, a richer array of

classic winterbourne taxa that need wet conditions were found, e.gRanunculus peltatus(Pond

Water Crowfoot).

Holmes (2007) states that the floral community changes at Broadwash to reflect perennial flow

conditions, with taxa such as Lesser Wateparsnip Berula erecta,Water-crowfoot sp.

Ranunculus penicillatus subsp. pseudofluitans and Blunt-fruited Water-starwort Callitriche

obtusangulafound which are typical of perennial chalk streams. Holmes concludes that the
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downstream progression from largely terrestrial species upstreanof Walderton to wetland and

aqguatic taxa closer to Broadwash.

Of the Aldsworth stream Holmes (2007) notes that much of the stream channel downstream of
the Aldsworth pond containsWater-parsnip sp. Berula- this suggests historic perennial flow
that is again now known to fail regularly.
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good chalk stream indicator species found.

Common name Latin name

Ranunculus pencillatus subsp

Brook Water Crowfoot .
pseudofluitans

Blue Water Speedwell Veronica anagalis aquatica
Watercress Rorippa-nasturtium-aquaticum
Blunt-fruited Water Starwort Callitriche obtusangula
Floating Sweet grass Glyceria fluitans

Fountain Feathermoss Hygroamblystegium tenax

Long-beaked Water Feathermoss| Platyhypnidium ripariodes

Fern-leaved Hookmoss Cratoneuron filicinum

Endive Pelia Pellia endiviifolia
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Of further interest were Pepper SaxifragéSilaum silaus) Corky-fruited Water Dropwort
(Oenanthe pimpinelloides), Southern Marsh OrchidDactylorhiza praetermissa),Common
spotted Orchid (Dactylorhiza fuchsiid L T Jftohguetférn Ophioglossum vulgatum)and
Spurge Laurel Daphne laureola).

AMEC and CEH (2013) completed macrophyte surveys in September 2001 and 2012 at six
locations along the Ems, using the LEAFPACS methodology. The report summarises that the
macrophyte community retains some of the characteristics of a perennial systems, buhat
restoring a more frequent flow would improve the communities.

Using the taxa and Percentage Cover Value (PCV) recorded in the August 2014 and 2013

surveys the River Macrophyte Nutrient Index (RMNI) was calculated and showed a slight
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nutrient conditions.

The ARRT Ems walkover survey (2022) also mapped presence of macrophytes in each survey
reach (see Figurel4 for distribution map).

Furthermore, Divided Sedge(Carex divisg T a nationally scare species (IUCN vulnerable as per
JNCC),was recordedon Lumley meadow of Brook Meadow.

8.7.2Lichens

Of the 167 records for lichens in the SXxBRC data, 27 of these are considered notable as either
Sussex Rare, Nationally Scarce, or fall under NERC S41, UK BAP priority species, and / or on the
Red data list. Those of particular note areCaloplaca herbidella.; Cladonia coccifera Lecanora
guercicola; Lecanora sublivescens;Witches' Whiskers Lichen (Usnea florida); and Varicellaria
hemisphaerica.

8.7.3 Lower plants (moss and algae)

There are 161 records for mosses in the SxBRI@ta for the Ems catchment with 7 being
noteworthy. There are 5 Sussex Rare species; Fringed Heartwdridciocarpos natans) Sand
Feathermoss (Brachythecium mildeanum), Rusty Beardmoss (Didymodon ferrugineus) Shady
Beard-moss (Didymodon umbrosus), Shaw's Bristlemoss (Orthotrichum striatum), 1 Nationally
Rare species- Bark Signalmoss (Sematophyllum substrumulosum), and 1 NERC S41, UK BAP
Priority, Sussex Rare species the Curly Beardlessmoss (Weissia condens)

Whilst not rare it is worth highlighting the presence dfliildenbrandia rivularis, a red algae which

favours chalk streams and hard water, and an indicator of good water quality. Fund on boulders

and rocks in the stream bed and bright red in colour, Whilst there are only two records held by

SxBRC (2021), this species was recorded atreumber of sites in 2021 and 2022 in the lower

catchment in Mill Farm Meadows, the Aldsworth arm in a wet meadow area, and through

Racton Dell in great abundance. This suggestn increase in range and patch size since
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only spotted this species in one location at Racton with coverage of a few yards. This patch

persists and appears to havesubstantially increased.
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The 2022 Atkins report notes that as part of a water vole survey undertaken in June 2(®&48ah
Hughes and Friends of the Ems recordedudouinella pygmaeato be present in the lower Ems
at Mill Meadows. This hs been verified by the Natural History Museurand Howard Matcham.
The exact location is not known. It is understood that this species was last recorded in England
1980s in West Yorkshire, making the River Ems one of very few sites where it is still extant in
England. It will only survive desiccation for very short perits of time.
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9. Invasive Species (including native and Invasive
Non-Native Specieg

Invasive species, especially nornative (INNS), can have a destructive impact on biodiversity.
Great care should be made to monitor and record suspected species, and plans created to
prevent spread and to action removal. Many are regulated by Schedule %@ion 2 of the
Wildlife and Countryside Act, 1981 (as amended), which lists nenative species that are
already established in the wild, but which continue to pose a conservation threat to native
biodiversity and habitats, such that species management andurther releases should be
regulated.

A total of 13 INNS have been recorded, including as part of the 20B%/erEms Condition
Assessment survey.This is available as a separate document on request from WSRT

1 Mink (Neovison vison) a known contributor to the disappearance of water voles across the
UK. There is one record for mink for 2019 and monitoring rafts are now in place in the lower
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New Zealand PygmyweedGrassula helmsii), was found during a walk in October 2022
through Aldsworth pond, matting the base of the dry pond (at that time). This was found
dominating some sections of this site and presents a significant risk to the biodiversity in situ
as well as the downstream setions of the Ems. It can spread through tiny prions and will
require a management strategy and some financial longerm investment to remove.

Winter heliotrope Petasites fragrans)is a ground covering plant that dominates sites and can
reduce floral diversity. There are records across the catchment and management should be
considered.

Japanese knotweed Fallopia japonica), this invasive plant has records across the catchment
and needs swift and careful action to contain its spread.

Giant Hogweed Heracleum mantegazzianum) there is just one record for this plant on
Harting Down in 1995 so it may well have been successfully removed.

Hemlock Water Dropwort Qenanthe crocata), seen throughout the catchment and although it
is a native species it can quickly dominate a site and prevent other plants from colonising or
persisting. It is also a flood risk as it dies back in late July, early August leaving exposed soil
vulnerable towashing away during rainfall events and causing siltation of water courses.
Hybrid BluebellHyacinthus sp.has records throughout the catchment and risks spreading
and supressing the more delicate native bluebell.
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Figure 5. Map showing INNS recorded during walkover survey (2022).
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10. Hydrology
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surface and below the ground, as well as the impact of human activity on watewailability and

environmental conditions.

The Ems is a groundwater dominated waterbody, with the majority of the water being attributed

to this source, as opposed to surface water (rainfall and runoff). This means that flow in the

river is almost entirely reliant on sufficient groundwater resource within the aquifer. As we

have already outlined abstraction for drinking water has an influence on the availability of water

in the river. Details of these issues will be discussed later in this section.

There is a growing technical literature resource on the hydrology and hydrogeology of the river
Ems, including important reports by Entec (2006), Holmes (2007), AMEC (2013) and Atkins
(2022) and wider key texts that date back further, alongside Water Framerk Directive
assessments by the EA, and local experience and knowledge. This section summarises this
information and outlines the hydrological characteristics and status of the river.

A full list of data sources can be found in the Appendices (Sectialb).

10.1 Ems River Reaches

To assess river health it is beneficial to break down the river into homogenous sections, or
reaches. An assessment of the river was undertaken by Holmes (2007) who identified four
distinct river reaches on the Emg and related to evidence of perennial oephemeral flow. We
reassessed these reaches as part of our River Ems Condition Assessment & Walkover Survey
and found that that they still held true, and were subsequently used for the survey, and as the
basis for restoration actions (seeRiver Ems Restoation Plan).
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Figure 6. Map showing River Ems River Reaches (after Holmes, 2007).
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10.2 Hydrogeology

10.2.1 The Chalk Aquifer

The limestone bedrock underlying the river Ems catchment comprises part of a largaquifer
that stretches across southern and eastern England, known as The Chalk Aquifdihe aquifer is
described by the British Geological Survey (BGS) as composed of very finghained,
microporous white limestone that has a low matrix permeabilityi(e. does not drain naturally by
gravity), forming a natural storage of filtered rainwater that rises to the surface as springs and
river baseflow when groundwater levels are high, due to its wedleveloped interconnected
network of fractures and wider poresWater yields from the aquifer can typically be in the order
of 150 litres/second, and are highest where the density and/or size of fractures is greatest.
Chalk bedrock is susceptible to contamination because of its natural chemical and structural
characteristics and high transmissivity. There are excess nitrate concentrations in parts of the
chueRNIJI WRUWAY!I qt GYeq6 Wi ¢qldl k+ W It Yel HIJWEH I¢ AWG e F
going inputs), and largely linked to agriculture and sewagehe latter being largely from
properties not served by mains drainage (see Sectioh3.2.1).

The river relies on sufficient rainfall, especially during the winter, to top up the level of
groundwater in the aquifer to a sufficient extent to keep the river flowing over the summer
months until the following winter rains arrive. Autumn and winter raifall is needed to keep
riverbed gravels clean, to flush through natural debris that accumulates over the summer
months, removing algae, excess sediment or aquatic vegetation, and preparing the river for
optimum fish spawning over the winter months. Fish sch as brown trout and sea trout begin
spawning once temperatures drop to around/below 10C and water volumes and velocities
increase, enabling fish to navigate up the river tbnd quieter headwater reaches where younger
fish and fry have a greater chance of survival. The gravel riverbed needs to receive a sufficient
volume and velocity of water to ensure a clean, constant supply of oxygen to fish eggs that are
laidinnests (td G 13T Wet Whl DT T+ kb WeadYUNRWg6 W R21I1 AT 1O

< North Extent of the River Ems catchment South >

SECTION 2 r 1
617 2500

3000

Figure 5-2 - Bedrock geological section

Key to abbreviations:  LC = London Clay Group
Rea = Lambeth Group (‘Reading Beds’)
UCk = Upper Chalk
MCk = Middle Chalk
LCk = Lower Chalk
UGS+G+LGS = Upper Greensand, Gault Clay and Lower Greensand

Figure I7. Ems Underlying Geology diagram (from Atkins, 202Figure 5.2, p57).
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The protection of groundwater resource is key to preserving surface flows in the river Ems as
well as protecting water reserves that supply vital drinking water for the customers of
Portsmouth Water and Southern Water.

10.2.2 Baseflow Index
Baseflow can be described as the amount of river water derived from groundwater sources, and
is measured to create a Baseflow Index (BFI).

The BFI for the River Ems is determined to be 0.93. This means that the river Ems relies on
groundwater for 93% of its water supply. The remainder is sourced from rainfall and surface
runoff. This is as expected given that the bulk of the Ems and associdtbeadwater springs flow
entirely over the Chichester Chalk aquifer until shortly before the EA gauging station at
Westbourne.

10.2.3 Flow Duration Curve (FDC)
The amount of flow in a river depends on many factors including rainfalyapotranspiration,
surface water and groundwater, artificial abstraction and storage. These variables are assessed
through flow duration curves (FDCs).
FDCs are calculated to show the percentage of time over which flow is equal to or exceeds a
HIIl q¢ RUW2 Yide GUWLRIOIJIOWG Y5 Wae #EWY nlWad JW! 3¢ Wad JWI F
2cle Kk AWRqWRY Wet IT Wa VY WI+ Gl 131 timélted oW diehwad iualied) # 1J W2 ¢ O
or exceeded) at a range of river flow levels. For example Q95 at 0.5 cubic meters of flow per
second (cumecs), means that river flow is higher than 0.5 cumecs for 95% of the time.
Q values are delineated into the following flow categories:
{1 High flows (Q30) (e.g., flow is at this rate or a higher flow for 30% of the time)
1 Moderate flows (Q50)
1 Low flows (Q70)
1 Very low flows (Q95)

National River Flow Archive for 41015 -
Ems at Westbourne

Gauged Daily Flow

Period of record 1967 - 2020
Percent complete >99%

Base Flow Index 0.93
Mean Flow (n/s) 0.503
95% Exceedance (Q95) (m3/s 0.016
70 Exceedance (Q70) (m3/s) 0.06
50% Exceedance (Q50) (m3/s 0.203
10% Exceedance (Q10) (m3/sg 1.35
5% Exceedance (Q5) (m3/s) 1.83

Figure18. Table showing Daily Gauged flow aVestbourne and related Base Flow and Q values
(EA Hydrological Data Explorer: July 2022).

47



Flow rates can extend further between zero (Q0) and one hundred (Q100); rates between QO to
Q1 are uncommon and represent very extreme high flooding events. ConverselyvQlues of

Q95 demonstrate very low flows of a river. The river Ems daily flow (m3tis)e-series data for

the period 1967 to 2020 taken from the EA Westbourne gauge has been used to calculate flow
duration curves for the river Ems, with the alues as shown inFigure 18(above).

The low flow index of Q95 over this time period is recorded to be 0.016m3/s, i.e. low flow in the
Ems is equivalent to 16l/s at the EA Westbourne gauge.

10.3 Water Quantity

10.3.1 Rainfall

The Met Office stateghat the South Downs receives some of the highest rainfall in the
southeast of England, at around 950mm per year on average.

Examinationof the CEH National River Flow Archivpresents the total annual rainfall (mm) over
the period 1961 to 2017 for the River Ems catchment. These datasets make the best use of all
available data, and incorporates all the individual gauges in the catchnré. The average annual
total rainfall over this period is 930.7mm/year.

Thedata shows the highest rainfall event over the 57 year period was for the year 2000, when
1355mm of rain fell that led to significant local flooding, closely followed by 1305mm in 2012.

Atkins (2022) reproduced EA rainfall gauge data for the Ems catchment over the period 1999 to
2019 using the rain gauge at Chilgrove House and Walderton, presentedrigure19. The
Chilgrove gauge is strictly just outside of the Ems catchment, however its location within the
upper Ems area is closer to the South Downs which is deemed to provide relatively more of the
rain that recharges the Ems. Winter rainfall at the Chilgrovgauge is noted as being greater than
that at Walderton, whilst summer precipitation is similar at both. The data presented is
comparable to that cited above sourced from the CEH national river archive database.

Rainfall Gauge [Date Range Data Period Used to Elevation |Average Rainfall

Name Available Calculate Average (mAOD) (mm/year)
Rainfall

\Walderton Feb 1991- 2019 |Oct 19997 Oct 2019 33 930

Chilgrove Oct 1999-2019 |Oct 199971 Oct 2019 78 1071

Figure19. Table showing average rainfall at Walderton and Chilgrove (Atkins 2022).

10.3.2 Effective Rainfall

Effective rainfall is the percentage of precipitation (i.e. rain or snow) that percolates into the

aquifer and recharges groundwater levels. Not all rainfall will reach the groundwater, as some

will be lost through evaporation. Effective rainfall is alsoaferred to as groundwater or aquifer

hl UHGC!I DUk IOW + WPOEWYNWAHE UndYs WRUWg6 W R21IJI WEGH L
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rainfall, understanding relationships between these data is critical to understanding how the
river Ems functions.

Winter rainfall is particularly important for aquifer recharge because it is not as depleted by
plants (via evapotranspiration) and evaporation to the atmosphere as rainfall during the
summer.

Figure 2. (below)illustrates the difference in actual and effective rainfall (mm/year) over the
period 2000 to 2021 for the Ems catchment.

Actual and Effective Rainfall per Calendar Year (mm/year)
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Figure D. River Ems catchment actual rainfall vs effective rainfall 2000- 2021

The Atkins report (April, 2022) also provides rainfall and aquifer recharge data for the Ems
catchment based on refinements made to the AMEC (2012) and EHCC model, using
hydrological data over the period 1965 to 2010.

Aquifer recharge is recognised as being greatest over the higher ground of the South Downs,
which covers the large headwater area of the Ems catchment, with a spatial range across the
catchment of 250mm/yr (south) to 575mm/year (north). Greater recharge @urs in wetter years
(up to 66%) and viceversa for drier years (down to 24%), with most of the recharge occurring
between November to February.

10.4 Gauge Data

N6 JWEU2RI YUGUUqW NUUH! Whe! T1 YOGYN! W?2¢qc¢cWE+FGOYI I K
readings for river flow and level, groundwater, and rainfall activity, at stations throughout

England. Raw data is uploaded regularly and replaced once plausibilighecks have been

completed.
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10.4.1 Surface Water (River) Gauging

The most consistent source of flow data is provided by the Westbourne Gauge (Grid ref:
SU755074), which has been monitoring water levels since 1967. Additional gauges at
Walderton and Compton are no longer active, and therefore are less useful for showing long
term trends.

Of significance is the fact that formal gauging at Westbourne only started after licensed drinking
water abstraction had commenced in the late 1960s. This means that the majority of data
pertaining to flow does not show what natural flow conditions were ke prior to abstraction, and
underlines the need to look at novel evidence before formal gauging.

Average abstraction remains fairly stable over time, deemed to be largely demased.

Portsmouth Water has relatively little storage capacity within its area and, more recently, has

started to export considerable volumes of extracted water to other watesupply regions,

RUHAHG2T RUNDWEYaqd6 I UWH ¢qldl kt W 2GGaO! WNI RTOW[ 21 q6 131 LU
Section 11.

Whilst this gives an overview of the data, due to the range in data values it fails to highlight the
details of lower flows. In order to better represent the frequency and changes in flow annually a
log graph can help to highlight the lower flow periods é& Figure 24).

Log Hydrograph 2010-2022 with Average Abstractions
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Figure 2. Log hydrograph 201G 2021 with average augmentation (and trigger for
augmentation).
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The flow data is taken from the EA Westbourne flow gauge {islay) and covers years from 2010
to 2021. This effectively reduces the high range in flow regime highlighting the lower flow
periods. The average abstraction rate and augmentation trigger level has also been added to
show the impact relative to seasonal fbw rates in the river Ems over time.

Figure 2. shows that in all years there is flow at the EA Westbourne gauge, and in most years,
this follows the natural hydrological cycle, with low flows occurring in the autumn and early
winter. The unusually wet years of 2012, 2014 and 2021 stand out as atypiedove-average
flow regimes, and the drought year of 2011 (into early 2012) can also be seen.

10.4.2 Groundwater Gauging

The Environment AgencyPortsmouth Water and others monitor groundwater levels via a series
of boreholes. There are a number of additional boreholes and wells (some active, some not) in
the catchment which provide information about groundwater levels, although much of the data
is privately held. Friends of the Ems (FotE) have been instrumental in recording and resurrecting
these data points, and work is ongoing.

The British Geological Society provides viewable data pertaining to the location and depth of
known boreholes and wells (see Figure2).
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Figure 2. Ems Catchment BGS Single Onshore Borehole Indegelineated by depth
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Work by FotE to monitor and map additional groundwater data sources, and with support
provided byPortsmouth Water and Atkins, is of the utmost importance, as it will help infill data
and provide greater data points in this complex and groundwater dominated catchment.

10.5 Groundwater Operational Catchments

The large chalk aquifer which feeds the Ems, comprises different ggghysical and chemical
properties that have been categorised by the EA to aid groundwater planning and management.
There are 31 distinct groundwater areas within the South East River BaBiistrict, known as
groundwater operational catchments. The river Ems catchment fosurface wateroverlaps 4
distinct Groundwater (GW) Bodies: the Chichester Chalk; East Hants Chalk; Sussex Lambeth
Group (chalk) and the East Hants Lambeth Group (chalk), @hown in Figure 3. The

Chichester Chalk covers the majority of the Ems catchment, in particular the upper

headwaters.
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Figure B. EA Groundwater bodies covering the Ems catchment.
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10.6 Water Resource Abstraction Reliabilityr Cycle 2 (England) (EA)

The Environment Agency monitors water resource availability as part of the Catchment
Abstraction Management Strategy. A technical assessment is carried out to determine the
water available in each river catchment to support water abstraction. This incorpates the
Environmental Flow Indicator (EFH the minimum amount of water required to achieve healthy
ecological status for the river, in order to identify where resource demands from industry,
agriculture or public water supply are compromising water quatity and availability. Water
Abstraction resource reliability shows the amount of time that water is available for additional
abstraction within the catchment (after all existing licences have been used at full capacity).
The higher the impact of abstractio (e.g. the less time that water is available), the more
stressed the catchment is due to these pressures. Unreliable water availability can have
significant impacts on public drinking water supply, agriculture, industry and businesses. Areas
that are identified as water stressed, or at risk of becoming water stressed provide
opportunities to target the catchment-based approach to water stewardship and\Natural Flood
ManagementNFM projects (CaBA 2022).

The Water Resource Availability and Abstraction Reliability Cycle 2 dataset indicates whether,
and for what percentage of time, additional water may be available for consumptive abstraction
(subject to assessment of local risks) for each Water Framework ictive Cycle 2 water body.
Each water body is colour coded as follows:

Green- Water available for licensing

Yellow - Restricted water available for licensing

Red- Water not available for licensing

Grey- Heavily Modified Waterbodies (and /or discharge rich water bodies)

= =4 =4 -4

It is worth noting thatthis data is not raw, factual or measured. It comprises estimated or
modelled results showing expected outcomes based on the data available to us. Data for the
River Ems Catchment shows that water is available for additional consumptive abstractions
less than 30% of the time. It also shows that is highly stressed.

The highly abstracted nature of the groundwater (resource) that underlies the river Ems WFD

catchment boundary is illustrated inFigure 24 below. This shows that there is no groundwater
C2¢RUOCHONWNY!I Wneal qé6 1 WaRAHWURDIT We At ql ¢HqRYUWHI! Y (
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to note that Potsmouth Water does not fully exploit its abstraction licence, utilising ~74% of

their maximum annual abstraction licence at Walderton. Also this metric is used to assess (and

grant or not) future abstraction licenses.
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Figure 2. River Ems waterbody EA Water Resource Availability map (Approval for Access (AfA)
product AfA445).
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10.7 Water Balance

Water Balance seeks to understand how much water is coming in and going out of the
catchment. This is helpful in understanding how recharge (input), alongside abstraction and
river flow (outputs) balance against the amount of water available.

fOWY!I T U WagYWett 3ttt Wseaqll WA G ¢ UV AWNe ¢ Uay®en RHCE qRY (
including evapotranspiration by plants and evaporation to open water is needed. These

processes have been measured in previous studies of the Ems catchment img a range of

different approaches.

Atkins (2022) provide a highevel assessment of the inflows and outflows for the Ems
catchment (see Figure ), which fit with previous studies.

Inflow (mm) Outflows (mm)

Average Annual Rainfall (1965-2010) 878mm -
Evapotranspiration (rainfall minus effective |- 480mm
rainfall/recharge)

HRecharge (effective rainfall) 398mm -

River flow (flow divided by catchment area) |- 268mm
Average Annual Abstraction (flow divided by |- 134mm
catchment area)*

Figure25. Ems Catchment- Long Term Average aquifer inflows and outflows (Atkins, 2022
p.114)

Whilst not a detailed assessment, Atkins illustrates that the balance betweemflows and
outflows is close; with effective aquifer recharge at 398mm and outflows (riveftow to sea and
abstraction) at 402mm. Using these figures, abstraction accounts for an average of 34% of
annual recharge.

As noted earlier, however, these are average values and guides; during dry years less rainfall
can bring aquifer recharge down to 24% (Atkins, Apr 22, Pg112). This would almost halve
recharge (inflow), and increase abstraction to 60% or more of effectivainfall, leaving less for
surface water flow. The determination of abstraction as a percentage of recharge is known as
(A%R) and is discussed further in Sectiohl.

10.8 East Hampshire Chalk Model (EHCC)

In 2013 the EA commissioned AMEC to undertake a detailed computer model, the East
Hampshire Chichester Chalk (EHCC), to help predict the status of the underlying aquifer that
supports drinking water abstraction and surface river flows of many chalk streamand rivers
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located across the southern coastal area of England. This investigation, including the river Ems,
explored in detail the impact of abstraction on flow using the EHCC model, and was reviewed in
the Atkins flow investigation report in 2022. At the time of hhAMEC study, the Ems was
augmented by flow sourced from Walderton, whereas at present it is sourced from
Woodmancote, and the rate of abstraction between 2016 and 2020 from Walderton is 10%
higher now (2022) than the rates used in the EHCC model, which meetaken for the period 2006
to 2010. Nevertheless, the overall catchment balance defined by the model was agreed (by
Atkins, 2022) to remain similar to current observations and so provided reliable predicted
impacts of abstraction.

NSWWa YT WaWet T WnR2UIWht #UIUCT RYY k W YWG! JT REq a6 13 LW
river flows, comprising:

1. cWhUcaqel ¢aRt WT kW #IUCI RYWs 6RAG W RGeaGeaqldl W
abstractions;

2. cWh!l WHJIUqWeHqecOk WaYYt RUDWE qWGe aqaqldl Ut WwWy21J
3. a 'fully licenced' which assumes all abstractions operate at their permitted

maximum levels;

4. cWhac+Fk WAcCH IT WYOWIt qRACc qUT W WARWIUqWe Age ¢ LW
operating at its licenced maximum without Woodmancote; and lastly

5. cUWhYnnk Ws R Wl WHWIUqWe Hae cdWe At ql ¢H#qRYUL W
without the larger site at Walderton) operating.

Wt 3! WYeqGeaqWn! YGWg6 WWaYT DaWRUHAHG2T UT Wagd JWGI DT RHEG
scenario is shown to deplete Q95 (very low) flows from the naturalised state by about 70%, and
Q70 (low) flows by about 61%. These depleted flow rates, as a propion of total flow, are
significantly less than that required by the Environmental Flow Indicator (EFI) rate as set by the
EA for the Ems catchment.

WHRYGGE!I Rt YOWYnWaq6 WWE &4+ W WHEYAGGUIUOT JT WNe RT ¢ URIIWN Y
(Q95), and lowflow (Q70) river conditions, that are required to protect the river Ems to enable
good ecological functioning, with abstraction rates as taken fromtld Wh | IHIJUq WE Hae ¢ 0 k W
the EHCC computer model, are shown ifrigure &.

EA Guidelines: River Ems EHCC Flow Model:
Percentage Reduction (Flow) from Natural Flows predicted % reduction in flow (EFI
recommended to achieve good ecological 2¢cl0e Dt b WHeEt T WYUWE
potential abstraction
At Q95: Very Low Flows: 15% reduction At Q95: 70% reduction in river flow
permissible
At Q70: Low Flows: 20% reduction permissible At Q70: 61% reduction in river flow

Figure Ba WI[ G Yst Wecaqli Wt qHAY2 !l UDWE W] ¢eNWe qWAPPLWE UT WAT
EHCC model
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The data robustly indicates that flow in the river Ems during seasonal periods of low and very

low flow are severely depleted from natural levels by abstraction (for potable supply), with

resulting flows not compliant with EA EFI Guidelines and thereforer@venting attainment of

h] YYT WERYOGYNRACOWAYqUUqReOK Weit 3JIWI [ 2W WAqRYUb 1O
The EHCC model also suggests that abstraction is pushing the perennial head of the river

downstream by about 1500m, moving from Lordington to Broadwash. The Atkins report (2022,
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information on perennial and ephemeral reaches).

This critical situation facing the Ems in the short term underlines the present importance of
having an effective augmentation scheme, without which the river faces the increasing risk of
becoming ephemeral along its full length, with reaches regularly diyg out and fish no longer
able to spawn and thrive.

10.8.1 Detailed River Network

Created by the Environment Agency this dataset provides details of each river section and

reach including: position above sea level (Above ordnance datum/AOD); width (m); whether the

section is part of the main river or a tributary (secondary / tertiaryfream, culverts; and online

lakes and ponds (i.e. the river flows through the pond). This reveals more than 30km of
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10.8.2 Gradient

The Detailed River Network data highlight the steeper elevation in the upper reaches, and flatter
coastal plain and can help to assess channel gradient. Gradient in chalk streams is critical to
keep the river flowing and providing enough energy to flush sediment through the system,
providing dynamic conditions with good dissolved oxygemimportant for all river species. In
river structures such as weirs also work to reduce channel gradient, leading to upstream
sedimentation and large steps in the river natork T many of which are not passable by many
fish species.

Working on the basis of the river reaches outlined previously (see Figuré)lin terms of the Ems
the reach with the lowest gradient drogs Reach 2, where the average drop is 2.6m gradient per
kilometre. In comparison Reach 1 shows the greatest drop, at 5.2m drop per kilometre

however it should be noted that Reach 1 is currently ephemeral, with only part ever having been
considered peremial.

Although each Reach is a slightly different length, mean values still broadly show the same

results T Reach 2 (Westbourne to Broadwash Bridge) shows the least gradient. This is also
impacted by the structures and ponds around Westbourne Mill.
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Figure27. River Ems Gradient by Reach (metres Above Ordnance Datym
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10.9 Perennialvs Ephemeral reaches

As previously discussed, the elevated headwater reaches of chalk rivers and streams often
naturally dry out over the summer and then wetip again in the autumn and winter, increasing
recharge of groundwater reserves for the following spring and summer. Théficulty with
introducing groundwater abstraction into these chalk river catchments is that it can be
particularly hard to measure the impact upon ephemeral flow as these reaches typically dry up
every year, so a change in perhaps the duration which eaciver stretch is dry over a year is
difficult to confirm. Often, as is the case with the River Ems, there is very little monitoring data
(either historic or current) available to assess the impact of abstraction on the upper ephemeral
reaches of chalk rvers.

The perennial head of a chalk stream such as the Ems will change depending on annual
conditions, however it is still important to understand not just the location, but also the amount
of flow needed to support theoverall ecology of the stream. Understanding (and agreeing) the
location of the perennial head, and the amount of water needed to support ecology is vital in
setting objectives to reduce future water abstraction.
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homogeneous characteristics (including flow regime). Our subsequent 2022 walkover survey
supported earlier findings, and suggesting that Reaches 4, 3 and 2 have the caeteristics of
constantly flowing perennial streams, but the upper headwater Reach 1 only in lower
stretches. This largely fits with findings from Holmes and more recent studies by Atkins and
AMEC.

It should be noted that the Holmes study was undertaken in 2007, and ours in 2022, and given
the length of time that water abstraction has been influencing stream flow the channel may
have lost features related to flow which it once supported.

Holmes (2007), Entec (2006) and Atkins (202ayree that the river above Westbourne Mitl
both the Aldsworth tributary and the section up to Broadwash Bridge, were once perennial but
are no longer.

AMECs 2015 report on the EHCC model suggested that without abstraction the perennial head
could be at Lordington, but is pushed down below Broadwash Bridge under abstraction. Model
outputs are also supported by historic evidence of a mill at Lordington, ahthat the presence of
(and related cost for building) a structure indicates there was a relatively consistent flow to
support operation. The absence of perennial characteristics in Reach -ifrom Broadwash

bridge to Lordington- does not necessarily mearthat there was not flow here in the Ems

history, but it cannot be discounted that these features may have been lost in the nearly 60
years since abstraction bega (see Shifting Baseline Syndrome Sectiofh.2).

Currently the perennial head sits somewhere around Westbourne with stream sections on both
the upper Ems and Aldsworth sitting dry for extended periods.
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10.10Flooding
There are a number of properties which are impacted by flooding, including in the most frequent

duration flood event (e.g. 1/5 year). There are a number of propertiedich are flooded from
river flooding, however a larger number are affected by surface water floodimgvater which
comes from overground flow and often channelled by road networks and other infrastructure.
Flooding impacts and frequency are increased byigh groundwater levels, however flash floods
due to extreme rainfall can also cause locaflooding T particularly in urban areas with swathes
of impermeable roads and other hard surfaces.
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Figure 3. Properties at risk of flooding from river and surface water
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