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Term Definition
Aquifer Abody of permeable rock which can contain or transmit groundwater.
An area that serves a watercourse with rainwatert Bf/&mgatere the rainfall drains t
Catchments

single watercourse is in the same catchment.

Discharge consents

Consatgranted by the Environment Agency to discharge into watercourses, subject

European conservation site

A Special Area of Conservation (SAC) or candidate SAC, a Special Protection Area
potential SPA, a site listed as a site of dgrimupartance or a Ramsar site.

Environmental Stewardship

An agrénvironment scheme, which provides funding to farmers and other land mana
England who deliver effective environmental management of their land.

Entry Level Staxdship

Basic levef entry into the Environmental Stewardship Scheme. As described under
Stewardship above.

Field drainage

Limiting the effect of flooding by maintaining surface water and land drainage syster|

Flood Defences

A structure that is usegktiuce the probabditfloodwater affecting a particular area.

Geology

The scientific study of the origin, histomyeaiesbf the earth.

Ground Conditions

An assessment of the history and chemical and physical characteristics obtiseasail ¢
site.

Groundwiar

All water which is below the surface of the ground in the saturated zone and in direg
the ground or subsoil.

High Level Stewardship

A more demanding level of Environmental Stewardship (than Entry Lev&l)itte sigieel
Entry Level Stewardship agreement.

Hydrology

The study of the movement, distribution, and quality of water.

InternaDrainage Board

Drainage Boards are an integral part of water level management inlb i9ka [Bezh
public authiby established in areas of spegilahde need in England and Wales. They h
permissive powers to manage water levels within their respective drainage districts.
works to reduce flood risk to people and property and managetovaieetdueld needs.

Main rivers

The term used to describe a water course in respect of which the Environment Age
permissive p@rs in relation to its management.

Minor watercourses

The term used to describe a water course owned and optrestdbsizage Board, a Le
Local Flood Authority or a private land owner.

Nonstatutory designated site

Nonstatutory designated sites are sites which have been designated due to their na
conservation interest, typically through the locglgrtacesn, which are usually protecteq
planning policies but not legally protected.

Onshore Ecology Expert
Working Group

Onshor&cology Expert Working Gronprises local planning authorities, Natural Engl
Environment Agency, the RPSB and Norfolk Wildlife Trust. The aim of the group is {
agree (where possible) key elements of the EIA and HRA diapmlich&q@reeriod.

Onshorelements of Hornsea
Three

Hornsea Three landfall area, onshore cable corridor, the onshore HVAC booster std
onshore HVDC converter/[HVAC substation and the interconnection with the Norwic
Grid substation.
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Term

Definition

Ordinary watercourses

A rier, stream, ditch, cut, sluice, dyke-pullansewer that is not ggdaséd Maitver, and
for which the local authority has flood risk management responsibilities and powers.

Sites of Sywial Scientific

Interest

Sites designated by Natural Enghaied the Wildlife and Countryside Act 1981 (as ame
areas of land of special interest by reason of any of their flora, fauna, or geological (
physiographical features.

Srecial Area of Conservatior] requires a management plan to be prepared and implemented for each SAC to ens|

A site designation specified in the Habgatsve (Council Directive 92/43/EEC). Each s
designated for one or more of the habitats and species listed in the Directive. The [

favourable consematstatus of the habitats or species for which it was designated. i
combination with Spleleratection Aredlsese sites contribute to the Natura 2000 Sites 1

Water Framework Directive

Directive 2000/60/EC of the European Parliament @odruditlod 23 October 2000
establishing a framework for Community action in the field of water policy.

Water Quality

The physical, chemical and biological characteristics of water.

Acronyms Description
BT British Telecom
CWS County Wildligite
EA Environment Agency
EWG Onshoré&cology Expert Working Group
HDD Horizontal Directional Drilling
HVAC High Voltage Alternating Current
HVDC High Voltage Direct Current
IDB Internal Drainage Board
(O] Ordnance Survey
RSPB Royal Society for Bretection of Birds
SAC Special Area of Conservation
SPZ Source Protection Zone
SSSi Site oSpecial Scientific Interest
WFD Water Framework Directive
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Units
Unit Description
ha Hectares (area)
m Metres (distance)
Kilonetres (distance)

Orsted
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1.1.1.2

1.21.1

13.1.1

1.3.1.2

This annex has been preparasponse statutory consultattmmmestraised biatural England

and the Environment Agencyir{E#9ir reviewtbEHornsea Thr&eoping RepdseeTable 2.4f

volume 3, chapter 2: Hydrology and FlgodiHRislomments highlightederns that tbashore
cablecorridomay directhyffact the hydrological processes and the habitats present within the River
Wensum Special Area of Conservation (SAC) and potentially other crossings of main rivers.

. . . . _ 1.3.1.3
Thisannexhereforsets outhe hydrological characterisation whterpurserossig pointslong

the Hornsea Three onshabde corridor

The consultation viititural England and thédeAtified a need to:

Annex.4i Hydrological Characterisation Report
Environmental Statement
May 2018

The purpose and objectivessohitimexvere discussed with the Oadhoology Expert Working
Group(including representatives from Natural Bsglagitias the ENorfolk County Goilithe

Royal Society for the Protection ofEBRB4nd Norfolk Wildlife Tri$@Onshore Ecology Expert
Working Growpas also consultedtba scope and proposed sources of data and information and
feedbackas beetncorporated into ttegortwhere relevafor exampléhe inclusion 8burce

Protection ZongSPZ9) The overall message from@itshore Ecology Expert Working Gasup w
thatpresentingcological, hydrological and hydrogediagalaienformation ihis reportwould
provideusefulnformation fassessing the interactions between ecology, hydrology and hydrogeology
whilst alsmcorporating constraints into the design of the crossing methodologies.

Since the scopéthe hydrological characterisatiorwapagreedhe design of Hornsea Three has

been refined and the meshioat will based to crogke watercourses liste@iahle2.1 has been

confirmed &sorizontal Directional Drilling (HDD) techniques. The proposed extent of the HDD for es
crossing point is shown in Appendix C.

1 Better understand the hydrological regime and ecological environment at the crossing of the River

Wensum and othesssings of main rivedmng the onshore cable carridor

1 Support the baselot@racterion presented in volume 3, chapter 2: Hydrology and Flood Risk
oftheEnvironmental Statement

1 Facilitatbuture engagement with relevant stakeholders;

1 Identifyecological and hydrological constraints to inform engineering site visits and investigations of

potential crossing locations arspsitdic issues; and
1 Develop the basis for appropriategrostnt control mechanisms for agreeing final cable crossing
installation methodologies with the relevant regulators/asset owners.

Ths annefocseson the followieharacteristiosthehydrological regime:

9 Physical location of tributaries and streams;

Hood risk data and records of flooding events;

WatelFramework Directive (WFD) objectives;

Current abstractions (private and licensed) and discharge consents (and environmental permits)
which may influence water qualityvand flo

Geology and hydrogeology;

Ecology (particularly hydrologically/hydroggalegieatient habitats/species); and

1 Interrelationships of the above.

= —a -

= =
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2. Methodology

2.1 Hornsea Three hydrologichbecacterisation study areas

2.1.1.1 The anneocuses on the locations whektimsea Threashoreable corridaiill cross main rivers
(as designated by ti#¢ Bndalso includéscations where the corridor willecdisaryatecourses
managed by therfolk Rivers Internal Drainage Boarth{BdBthedesignated ecological habitats

2.1.1.2 The Hornsea Three hydrological characterisation study areas comprise a 500 m buffer around these
crossing locations. The size of the buffer is considered attifgttéokey ecological, hydrological
and hydrogeological receptors which may be impacted by the construction of HareseeX hree.
focuses on the construction phase of Hornsees Tiiethe phase in which the greatest magnitude
Impactsot water@urses are predicted to occur.

2.1.1.3 The study areas are listed belbable?.1 and are shown Bigure.1. The study areasre agreed
with the Onshore EcologeB\orkingGroup

Table2.1: Watercourses in the Hornsea Three hydrological atady

Name Watercourse name EA main river or IDB watercourse
Study area 1 River Bure EA main river
Study area 2 Blackwater Drain IDB watercourse
Study area 3 Swannington Beck IDB watercourse
Study area 4 River Wensum EA main river
Study area 5 RiverTud EA main river
Study area 6 River Yare EA main river
Study area 7 Intwood Stream IDB watercourse

:

Orsted
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2.2.1 Data surces

2.2.1.1 This annex has been prepared based on information gathered from a desk study (see section 2.3) an
observations made during a site visit in Mafske6&¢ction 2.4).

2.2.1.2 The types and sources of data usddrto this annase set out ifable2.2 below.

Table2.22 Data Sources.

Maps

Datatype Source Year

Designated sites citations Natural England 2017

Private groundwater abstractions | Local Planning Authorities 2017

Licensed groundwater abstractions| Environment Agency 2017

Dlsch_arge consents/environmental Environment Agency 2017

permits

Groundwater Monitoring data Environment Agency 2018
BGS Website

Boreholescords http://mapapps2.bgs.ac.uk/geoindex/hor| 20

Ground conditions report @rsted 2017

WFD obijectives Environment Agency 2015

Flood Risk information and records| Environment Agendgyfolk County Counc 2017

flooding events (asLead Local Flood AutRority

BGS 1.:50'000 a_nd 1:10,000 digital BGS via Groundsure Geolnsight Repori 2017

geological mapping

. . OS mapgBritish Geological Suyvey

Location of seepages and springs Environment Agency Questions to landg 2017
Phase 1 Habitat Survey results (annex 3

River corridor habitats Extended Phase 1 HaBitave), Google 2017

2.2.2
2221

23.11

2.3.1.2

2.3.1.3

2314

2.3.15
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Review of ata

Information from the desk study was reviewed and compiled describing the ke
hydrological/hydrogeological/ecological features of each study area. Observations from the site visit
aésocollated

A site visib each dhe study arsautlined iable2.1 was undertaken during March 2017 by a multi
disciplinary team from RPSaauvey teawf site engineefBhe RPS team comprised a qualified
ecologist and hydrologist.

The surveyors were given a copy of the maps and desk study information to provide backgro
information of each study area.

Photographsere takeand observationgre made atch study area. The observations focused on
ground truthing the informgatmered from the desk stisdyell aglentifying site specific features
such as:

Location of wet/boggy ground;

Wdth/depth/flow of rivers and tributaries;

Surrounding land uses (e.g. agricultural (arable/grassland), residential, woodland, commercial);
Habitats associated with wet ground;

Topography; and

Local flood defences/improvements.

= =4 4 8 A -

Whilst on site, the environmental and engineering teams discussed how tiyeretadpcmial
hydrogeological features identified during the desk studigiamasitebe taken into account in the
design of the propds®ossings in each study &gamentioned in paragrhfil.3 the design of
Hornsea Three haehb refined and,all of thbydrological characterisatiody areashe use of
HDDcrossing techniguess been confirmed (see volume 1, chapter 3: Project Description)

These discussions are captured at the end of the description of eaaidstiubtrated in Appendix
A together with an update on the features from the Phase 1 Hafsitst Sunesy3.Extended
Phase 1 Habitat Sujv@grget notes for tipelated PhaseHRbitat Survaye contained in Appendix

2.2.1.3 A WFD assessment has been undertaken for groundwater and surface water (see annex 1.4: Watdt-

Framework Directive Groundwater Assessment and annex 2.5: Water Framework Directive S%f@.ﬁeé/va%ecmc details dndations of SOfﬂEOlOgical featu(esg. badger Setltﬁa)ve been omitted fram th

Assessment). These annexes havadezkbto provide information aqudlity of the water bodies at

each crossing point.

2.2.1.4 Land owners were also interviewed about their land/property within sh€rsudfoansgtion they
provided wagppraised fanything warrantinghierrinvestgion.

annexdue to their sensitive nafithis. information will be contained within confidential annexes.
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3 StUdy Area a River Bure 3.2.1.3 An establisheddyerow exists towards the aastern end of tH®D locatiannning parallel to a
) ditch anfbrming a field boundary.

3.1.1.1 Studyarea Ifocuses on where the Horfibeae onshore cable corridor crosseiseh&urandis
located approximately west of Co(pigaiye3.2). Baseline information from the desk study and
observatits from the site visit are presbated

3.2 Hydrological aspects

River Bure

3.2.1.1 The River Bure flows west to east in an open channel across the onshore(fEghles3-brridor
During the site visit the chavamebbserved to haveonstant flow of water across the whole section.
A pond feature is also present south of the River Bure within the study area.

Figure3.1: River Bure.

3.2.1.2 Land between the River Buréigddlrasito thenorthof the rivexomprisesarshy grassland, with
limited potential for infiltration. Further afield, agricultural land to the Aorgraed] gpassland
to the south would almvirffiltration of surface water. The site is a flat river valley with sloping sides, the
sides rising steeply to the south, with a gradual incline to théloordeal Rleremshore cable
corridopasses below a large pond and wooded area ohetimelsok of the river.

. Orsted
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Other watercourses

3.2.1.4 Field drains within the onshore cable corridor have a constant volume of water wEngutae channel
3.3). During the site visig tlowvasslow/stagnant with algae growing on the surface.

Figure34: Pond feature south of the River Bure.

Water Framework Directive Objectives

3.2.1.8 TheWFD water quality classifications for the River Bure are as follows:

Figure3.3: Field drain within the study area 1.

1 Overall water badioor
1 EcologicédlPoorand

. .  Chemicdl Good.
Licensedsurface water abstractions

3.2.1.5 In the study arghere is one licensed surface water abstraction from the River Bure. It is located just Flood isk
east of where the road between Little London and Saxthorpe crosses the river (E 610760, 8IB33®90Jhe land close to the River Bure, inside the IDB boundary, is for thElowosZpag Bwith some
This abstractioglates to the storage for use as spray irrigation. areas oflood Zone 2.

Private surface water abstractions

3.3 Ecological spects

3.2.1.6 No private surface water abstractions were identified in the study area.

, , , Designatedites
Discharge consentsivironmental permits g

3.2.1.7 There is a discharge consent for the River Burenatatfighe study area, east of the Timber Yard Dismantled RailwauGtywidlifeSite

in Town Close (E 610500, N 330700). There is also a miscellaneous ground discharge consgrg.$outh pheCounty WildliféeCW$Scrosses the onshore cable corridor and extends from the west of the study
Town Close (E 610300, N 330600). Both of these discharge consents are for domestic properties. area, parallel to the Heath Road, to south of Little London.

. Orsted
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3.3.1.2 The CWS comprises a length of disused railway where the habitats vary from woodland through tp

3.3.1.3

3.3.14

3.3.15

3.3.1.6

3.3.1.7

3.3.1.8

3.3.1.9

scattered tre@sd scrub over a fairly speiegecolonised grassland. Part of the line is a.footpath

During the site viigrewereno discernibsgns ofmanagemeanda very large rabbit population. Superficial deposits

To the east of the CWS there are wooded areas adadE®pankment, lined by dense birch am\j’_4_1_1 Thestudy area includes:

alder sapling with more mature woodland behind. This areangpademinttominated woodland.

Further east is grassland with a variety of grasses and herbs. Past Heath Road Bridge oak woodlarffil  Alluviuri clay, silt, sand and gravel

develops agaivhich terminates in a scrub patch. i1 Briton's Lane Sand and Gravel Mesdret and grayel
1 Head Diamictgrand

Corpusty Fen CWS .
1 Lowestoft FormatioRiamicton

This CWS is located on the north bank of the River Bure, north ofThiswsit€lissan area of tall

fen vegetation. East and west boundaries are formed by mature poplar plantationsniferyorthern b Aquifer status

by arable land. 3.4.1.2 All superficial deposits are classified as either Secondaoy Sexpriftary Undifferentiated aquifer.
Agrienvironment Scherse Bedrock

Environmental Stewardship Agreements 3.4.1.3 The study area is underlain by the Lewes Nodular Chalk of the White Chalk Subgroup.

The majority of the fields in the study area are managed to Entry Level and Higher Level Stewardshjgquifer status

standarevith the exceptiontaf tieldenthesouth athe studyraa Figures.2). 34.1.4 The Chalk is classified as a Principle aquifer

Habitats .

Expected ground conditions
Aquatic Features 3.4.1.5 Alluvium follows the northeastwest direction of the river. It is underlain by Pleistocence Glaciofluvial
During site visit, the River Bura badd clear flow over a mixed gravel and sandy bedrelhere and Till deposits. From the descriptions of boreholes located approximately 1 km east of the crossi
some submerged aneryant plant species and in places riffle sections. appears that approximat&ly @ thick of the Pleistocene Glacidépuasilts are overlaying clayey till

deposits which are between 3 and 20 m thick. Considerable variability was observed within the smal
in which these boreholes are located. Underlying the till depodilsrw#sekEand layer identified

as Crg. Soft chalk and chalk with flints was observed below the Crag at depths vdéyimg from 30
Wetland below ground level.

There are a number of drains leading to, or running parallel to, the RiwveeEucbsenicd to
support a range of aquatic plant species.

To the north of the River Bure, adjacent to Corpusty Fen, is a marshy area which drains into the Rivéicensed groundwater abstractions

Bure. Within theshore cable corridbe field to the north of the River Bure is marshy grassland. Taagls, g There are no licensed groundwater abstractions within the study area.
frogs and snipe are recorded in thisegdar@et notes 1, 5, 2 and 6 respectively in Appendix B).

Private groundwater abstractions
Grassland
3.4.1.7 Noprivate groundwater abstractions are identified within the study area.
The Phase 1 Habitat Survey identifies the field north of the River Bure as marshy grassland and the fields

to the south improved and spes@ssemmproved grassland. The majotiity césof the fields Water Framework Directive
are arable land. 3.4.1.8  TheWFD unit underlying study agethé Broadland Rivers Chalk and Crag Unit (GB40501G400300).
Woodland The classifications are as follows:

The land north of Town Close, on the banks of the River Bure, including Corpusty Fen, is categorised §s Current quantitativeldyiaPoor;
Deciduous Woodland in the Priority Habitat Inventory. 1 Groundwater dependent terrestrial eco$yBtmmnsand

5 Orsted
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1 Impact on surface wateg®od. Land ge

Source Protection Zone 3.5.1.10 The land is used @sfure for grazing livestock.

3.4.1.9 The study area is not located within a SPZ. The Sawmill, Town Close

Location

3.5.1.11 In the ceraof the study area, east of fu@clion on Heath Road, the land in between the road and
Field View the River Bure.

Location Agrienvironment and single payment schemes

3.5.1.1 The field immediately adjacent ta #relnorth of, the dismantled railway, south of Town Close iR-fré.12 The landowner indicates that the land is not inclueEtiroAgrent or single payment schemes.

west of the study area. . . :
y Hydrologichlfdrogeological aspects, groundwatieoaimf

Agrienvironment and single payment schemes 3.5.1.13 There are streams and drains adjbieiivgr There is also possibly a spring in a pond on the land.
3.5.1.2 The landowner indicates that the land is not inclugstviroagrent or single payment schemes. The land is not prone to waterlogging and does not flood.
Hydrologichldrgeological aspects, groundwatepadinh(y Abstractions/discharge consents

3.5.1.3 The landowner indicates that there are no additional hydrological features and that the 18itllid4othe landowner is not aware of any abstractions or discharge consents on their land in the study are
susceptible to flooding or waterlogging.

Land se
Abstractions/discharge consents 3.5.1.15 At the time of the surveyatimes used as pastii@veverthe landowner indicated that it may also
3.5.1.4 The landowner is not aware of angaaiosis or discharge consents on their land within the study area. be used ascaravan park.
Land Use No. 2a, New Street
3.5.1.5 The land is currently kept as woodland. Location
Great Farm, Saxthorpe 3.5.1.16 In thecentreof the study area, the field between Heath Road and the dismantldteradsiagf to

the Hunction on Heath Road.
Location
Agrienvironment and single payment schemes

3.5.1.6 The fields and farm buildings in theareht&rast of the study area, to the east and west of Croft Lane.
3.5.1.17 The landowner indicates that the land is not incluesd/iroAgreént and single payment schemes.
Agrienvironment and single payment schemes

: . . . drologichldrogeological aspects, groundwateoalirtf
3.5.1.7 The area is managed under Entry Level Stewardship and Higher Level Stewardship. Standard Levgy aicki/drog dl Shects, arouncw s

Stewardship is also claimed by the landowner. 3.5.1.18 The &andowner indicates that there are no additional hydrological features and that the land is |
susceptible to flooding or waterlogging.

Hydrologichl/drogeological aspects, groundwatieoaihf

" . : Abstractions/discharge consents
3.5.1.8 Therare no additional hydrological features apart from the River Bure. The land holds water most of the d

year. The land is susceptible to flooding in very wet years. The last flood was in 2016. 3.5.1.19 The landowner is not aware of any abstractions or discharge consents o tteilyearean th
Abstractions/discharge consents Land ge
3.5.1.9 The landowner holds a consenstractovater from the River Bure. 3.5.1.20 The land is used foazing horses.

10 ‘ rsted
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3.5.1.21

3.5.1.22

3.5.1.23

3.5.1.24

3.5.1.25

3.5.1.26

3.5.1.27

3.5.1.28

3.5.1.29

3.5.1.30

Town Close, Corpusty

Location

In the west of the study area, the third propentgstattihe{linction on Heath Road. This area 36.1.1
extends from Heath Road to the River Bure.

Agrienvironment dusingle payment schemes

3.6.1.2
The landowner indicates that the land is not incluesd/iroAgrent or single payment schemes.

Hydrologichi/drogeologicadpectsgroundwater afidoding

3.6.1.3
No other features apart from the River Bure which abutsasteofidini property. The land is wet

adjacent to the river and the same area is susceptible to flooding. The last flood was in Decersng 2

Abstractions/discharge consents

The landowner is not aware of any abstractions or discharge consents

Land ge 3.6.15

The uses arergzing hoesand sheepesidential and garden.
Prospect Point

Location

This property is the namtist of the study area, on the north bank of the RivelriBciteeanthe 3.6.1.6

Corpusty Fen CWS

Agrienvironment and single payment schemes

The andowner indicates that the land is not incdgdedvironment or single payment schemes.

Hydrologichl/drogeological aspects, groundwatieoaihf

Nohydrological features apart from the River Bure which runs through the land. Pamsiof the Igrd1.1

wet in patches most of the year. The land is not susceptible to flooding.
3.7.1.2

Abstractions/discharge consents

Annex.4i Hydrological Characterisation Report
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Access

Limited access poimtsavailable for this crossing location.

Local dilities

A wood pole low voltage-loead line crosses $iiedy area 1 near the centre, running approximately
in a ndheast to soudast direction

A major National Ggak pipeline runs parallel to the onshore cable corridor at a distance of
approximately 60 m to thecdaghere the Hornsea Three onshore able corridor crosses the River Bure

er 2016

British Telecof®T) ard water utilities serving the local village extend either side of the access road
crossing the onshore cable corridor.

Localdrainage

There is a 1 m deep ditch running acidesiibea Three onshore cable caortieast of thRiver

Bure Theresno evidence piiblic drainage services in the immediate vicinitl DfltuatisnAt

the time of the site visé,durfaces of the fields were firm on the higher ground, but boggy to the nortt
east of the valley floor.

Areas for further conside@i

The above noted natural gas pipeline crosses the onshore cable corridor approximately 150 m sot
the proposed drill reception pit for the River Bure crossing. The gas pipeline will also be crossed by
(seethesouthern HDD aia&igureC).

The valley within the onshore cable corridor is wet in the bottonippheticaténl of the River Bure.

The arable fields on the north and south sides of the river valley were identified by tf
environmental/engineering team as suitable and appropriate locations to be considered for the |

The landowner is not aware of any abstractions or discharge consents on their land within the study ar&®mpound and other associates amuticcess (see Appendix A, ShafeT)l

Land e 3.7.1.3

The land is used astrehay production and woodland.

11

Where possible, Hb@mpoundwill belocatedbutsideHoodZones 2 and 3. Storage areas and
secondary construction compounds have been sitdtbodiZide 3 (and where possiénd

Zone 2). Measuresnfrthe Outline Code of Construction Practicdd@n@i®nt reference A8.5)

will be implemented to control the use of these areas and to minimise the risk of surface water runo
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3.7.1.4 In consideration of areas suitabtbractivitiels is likely thate dill would start from the north
eastern side of the crossing. The drill and supporting equipment would be contained within a compound
and it is likely that the drill pits will be contiguous across approximately 60 m of the onshore cable corridor.
Thereception pit at the sougistern end of the drill would be contained in a compound.

3.7.1.5 In consideration of the presence of existing features such as the railway, road, hedgerow, ponds, potential
flood risk, wooded areas, ditches and local serviedy thas the drill would span from a point in the
grassed field to the south of the railway and end to the north of the ditch in the ploughed field to the north
east of the river and overhead line.

3.7.1.6 A drill length of approximately 350 m would be oeaphredet the above. The maximum drill depth
through this area is expected to be around 10 m.

3.7.1.7 No other hydrological constraints were observed during the site visit.
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4.  Study Area @ Blackwater Drain

4.1.1.1 Studyarea Zocuses on whehetHornsea Three onshore cable corridorRliaxdsgater Draind
is located approximately 1.5 km east of Rgeghat?). Baseline information from thestiesk
and observations from the site visit are priesiented

4.2 Hydrological aspects

Blackwater Drain

4.2.1.1 The Blackwater Drain flows in a westerly direction in an open channel across the onshore cable corridor
(Figured.1). The drain flows along the boundary of Booton Common with a constant flow of water within
the channel at the time of the site visit.

Figure4.1l: Blackwater Drain.

4.2.1.2 The site is flat around the drain and sloping gently to the south towards arable land and to the north
towards a dense woodland area.

2 Orsted
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Feeder bannel -

4.2.1.3 The feeder drgfiguret.3) flows in an open channel and discharges into the Blackwater Drain on the
edge of Booton Comitkoguret.4). No discharge from the Blackwater Drain or its feeder drain flow into
Booton Common.

Surface watetdws

4.2.1.4 There is an important break in slope witHorrteea Thramnshore cable corrigooviding an
indication of the likely direction of surface water flow routes. This suggests that within the onshore cable
corridor, the surface water running into the valley flows direct to the feeder channel south of the Drain and
then into the Blackw&eain at the perimeter of Booton Common.

Licensedsurface water abstractions

4.2.1.5 There is one licensed surface water abstraction in the study area. It is located in the east of the study
area, where the track from Moor Farm to Booton Manor crossesteneDBiackiv 612036, N
323361). This abstraction is operated by Ollands Farm and is used extract water for storage for later use
in spray irrigation.
Private surface water abstractions

4.2.1.6 No private surface water abstractions have been identified ar¢he stud

Other watercourses

4.2.1.7 Field drain/drainage ditches within the onshore cable corridor and the wider study area flow around Booton
Common.

Discharge consentsivironmental permits

4.2.1.8 No discharge consents were identified within the study area.

Water Frameavk Directive Objectives

4.2.1.9 The WFD water quality classifications for Blackwater Drain are as follows:

1 Overall water bddyloderate
1 EcologicélModerateand
 Chemicdl Good

Flood isk

4.2.1.10 A small amount of land approximatelgi8r side of Blackwater Drain is susceptible to flooding.
The majority of this land is classified as Flood Zone 3, with small areas further away from the stream
classified as Flood Zone 2.

5 Orsted

Figure4.4: Feeder drain discharges to Blackwater Drain
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4.3 Ecological spects
Designated Sites
Booton CommS8ite of Special Scientific Int@neiSNorfolk Valley Fens SAC
4.3.1.1 The Booto@ommoibite of Special Scientific Int€S8S) (Figuret.5) totals approximately fgal

with approximately 3tz0located in the study arBlae Booton Common [S&fs parallel to

Blackwater Drain in the east of the study area. Booton Common SSSI is one of the compér?é?ltssit

making up Norfolk Valley Fens SAC.

Figure45: Booton Common SSSI and Norfolk Valley &&€s

4.3.1.2 The reasons for the citation of Booton Common as a SSSI aré&lzes $pkovesch fen and wet

43.1.4

4.3.1.6

4.3.1.7

4.3.1.8

4.3.1.9

The Annex | habitats present as a qualifying features, but not a primary reason for selection of this
are as follows: northern Atlantic wet heathscaitetralibEuropean dry heaths; setiral dry
grasslands and scrubland facies on calcaesitsted-€stucdrometal)a Molinia meadows on
calcareous, peaty or clajiipden soildMolinion caerul@aealcareous fens Wdthdium mariscus

and species of tBaricion davalliar{®eiority feature); alluvial fores&lauh glutinosadFraxinus
excelsiofAlnePadionAlnion incanasalicion albaéPriority feature).

e‘ghere are also Annex Il species that are a primary reason for selection of 4ms.ghednahom

snail Yertigo angusjioDesmoulin's whorl sNaitt{genoulinsiana
Agrienvironment Scherae

Environmental Stewardship Agreements

The woodland south of Moor Farm and all the fields in the study area are managed to Entry Level
Higher Level Stewardship standard. Booton Common SSSI is managed t&tdighatshgve
standard.

Habitats

Aquatic Features

The Blackwater Drain islineel and shaded in parts. Where it is more open there is some submerged
aquatic plant growttihe time of the site argitthe channel beasnoted as being a mix ofrailty

and more sandy, with areas of gravels also. There are a number of springs and flushes on both sid
the shallow valley.

There are also further drains leading to Blackwater Drain, including a feeder channel that runs to the
of the Blackwat®@rain whiclias observedpoovide additional aquatic habitats. The flow in this feeder
ditch cuts down to the Drain before reaching the Booton Common designatest sibée(Fee targ
Appendix B and sheet Z in Appendix A).

There is an importantakran slope (see target note 3) providing an indication of likely direction of
groundwater flows downslope. This suggests that within the onshore cable corridor the groundw
running into the valley flows direct to the Blackwater Drain and tmndééeddrectinan to the

heathland contain several rare plants. The principal interest of the site is associated with a mosaic of v\gﬁggnated site to the west.

calcareous fen grassland and acid deathunities which have developed due to the naturglly 1 10 There are three ponds located within private land associated with houses in the study area. To the
undulating ground. Areas of tall fen and a strip of valley alder woodland occupy the lower ground adjacgjtihe study area there is a reservoir fed by abstraction from the watercourse.
to the stream. A variety of breeding birds are present including snipe, woodcoweiarglasahdpper

lesser whitethroat.

4.3.1.3
the primary reason for the selection of this site is a seriasad salteygpd Alkaline fens.

Wetland

The reasons for the citatidtodblk Valley Fexsa SAC are as folloTrse Annex | habitat that is 4.3.1.11 The areainder where the telephone lines pass through Booton Common SSSI is characterized

Lowland Fens in the Priority Habitat Inventory. To the east of the designated wetland are other are
marshy grassland, sedge beds, springs and flushes on batindhe tieetsouth of the Blackwater
Drain (see target notes 3, 5 and 6 and on sheet 6 of 7 in Appendix A).

.
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4411

4412

4413

4414
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Licensed groundwater abstractions

In the Phase 1 Habitat Survey the fields south and east of Booton Common SSSI and close talBldcBwalgrere are no licensed groundwater abstractions within the study area.

Drain are classified as a mix ohyngrassland and drier semioved grassland. The field north of
Booton Common SSSI and the field around Manor Farm are also classifdvesisand the

rest of the land further afield is classified as arable. 441.7

Woodland
Booton Common SSSI, tleellaad surrounding Wood Cottage, and the woodland south of Moord=&rh

Private groundwater abstractions

No private groundwater abstractions have beenvdkamified study area

Water Framework Directive
TheWFD unit underlying study areth@ Broadland Rivers Chalk and Crag Unit (GB40501G400300).

is characterized as Deciduous Woodland in the Priority Habitat Inventory. The latter is also interspersdthe classifications are as follows:

with areas of conifers to the north.

Superficial depost

The study area includes: 4.4.1.9

Alluviuni clay, silt, sand and gravel

Brickearthclay, silt and sgnd

Glaciofluvial Deposits, Mid Pleistosand and grayehd
T Till, Mid PleistocénBiamicton.

= —a A

Aquifer status
The Brickearth is classified as Sec@hdaltythe other superficial deposits are classified as eitﬁgrl'l
Secondary A aquifer or Secondary Undifferentiated aquifer.

Bedrock 451.2

The bedrock consists of the Wroxham Crag formation (sand and gravel).

Aquifer status 45.1.3

Wroxham Crag Formation is classifiédliasiple aquifer.

Expectedyround conditions

Alluvium extends in a ssatbtonortheast direction following the course of the river and is surrouﬁd%&'4
by the Brickearth formation. There are no boreholes in close proximity to the crossihmajebowever bore
to the south and west indicate #éehalk is between28 m below ground level and is overlain by

the Wroxham Cragrfaiion which is up to 7.5 m thick. Superficial deposits glacial clayey and4$5017}d9
deposits are between 10 and 20 m deep, Humvwekness is expected to be reduced closer to the
river.

45.1.6

17

1 Current quantitative quiaktgor
1 Groundwater dependent terrestosystenisPoor and
1 Impact on surface watge®od

Source Protection Zone

The study area is not located in a SPZ.

Town Farm, Church Road

Location

The fields south of Booton Common SSSI in thessaitthe study area.

Agrienvironment and single payment schemes

The land is managed under Higher Level Stewardship

Hydrologichifdrogeologicaipectsgroundwater afidoding

The ditch in the north of the field, between the field and Booton Common, holds weser a lot of the
The land is not waterlogged or susceptible to flooding.

Abstractions/discharge consents

The landowner is not aware of any abstractions or discharge consents on their land within the study

Land ge

The site is left to grassland.
Moor Farm, Thdoor

Location

Moor Farm north of the ceftitee study area.
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Agrienvironment and single payment schemes Hydrologichlfdrogeological aspects, groundwatieoaimf

4.5.1.7 The land is managed under Higher Level Stewardship. 4.5.1.18 There are streams, springs and drainages ditches which helthwatisrmEnshy and the woodland

45.1.8

45.1.9

45.1.10

45.1.11

45.1.12

45.1.13

45.1.14

45.1.15

4.5.1.16

45.1.17

is very wet. In wintbere is minor flooding and it gets very wet. There has not been a flooding event i

Hydrologichldrogeological aspects, groundwatieoaif a 6long timeo.

On the land there is a sprindnvidnicis a large pond. The lower part of the land is endeshper
valley. The land is not susceptible to flooding. Land ge

, : 4.5.1.19 The land is used foazing, cattle and woodland.
Abstractions/discharge consents

According to the landowner, there is a discharge from house that drains into Eyn Beck.

Land ge
E—— Access

The lands a large garden. 4.6.1.1 Thee are existing access powishwould be investigated further, however, it is likely that access to

Booton Common Trust both ends of the HDD drill would be through the onshore cable corridor.

Location Localutilities

Booton Common SSSI in the west of the study area. 4.6.1.2 Numerous wood pole tead lines cross the onshore cable corridor and the southerd2bd of the
location

Agrienvironment and single payment schemes

4.6.1.3 There are BT and local potable water supply lines running across the onshore cable corridor alon

The area is managed under Higher Level Stewardship and is also a SSSI. narrow farm track at the northern enéiBHecation

Hydrologichl/drogeological aspects, diater andbbding

Localdrainage

There ?’:)el at l?; o;;prlr]?hs/dlltc:u;s tg_roughouf[ (fenlgnggl'ghe land is very wet during the yg%rfﬂd "Rio public drainage services were identified in the immediate vicinity of the drill sites. The proposec
susceptibie to Tlooding. The fast Tooding event was In ' sites are on firm ground. However, much of the onshore cable corridor at this location will be in ver

Abstractions/discharge consents saturatedround.

The landowner is not aware of any tidassrac discharge consents on their land within the study area. Areas for further consideration

Land ge 4.6.1.5 Further considerations are as follows:

Thelandis used as a Nature Reserve which is sometimes grazed with ponies. T No good local access tracks to the drill sites

1 General area is very,aat
1 Given the extent of the dense wooded area, which is known to be veryonegayreacks
Location within these areas would be difficult to locate and rectify.

Ollands Farm, Heydon

The land includes the majority of the farm land (fields) in the study area.

Agrienvironment and single payment schemes

The area is managed under Entry Level Stewardship and Higher Level Stewardship.

18 ‘ rsted
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4.7.1.1 The valley withlstudy area FEiguret.2), which contains Blackwater Bramterloggegarticularly
within the Booton Common SSSI. To the east the marshy grassland and springs/flushes occur on both
sides of the Blackwater Drain. Groundwater flows feed into the \&tpg@rlbette is a break of
slope on the southern side of the valley within the refined onshore route corridor that suggests that
groundwater flows within the corridor do not feed directly into the SAC/SSSI but run downslope to the
Blackwater Drain. TH#EDHcrossing is upstream of the SAC/SSSI but there are no direct surface water
flows from the cable corridor into the valley fen, except for the Blackwater Drain itself. The Blackwater
Drain forms the northern boundary of the Booton Common desighidisghsiteedle that the drain
and the fen are hydraulically linked.

4.7.1.2 The arable fields on north and south sides of the river valley were identified by the
environmental/engineering team as suitable and appropriate locations to be considered for the HDD
compound and other associated workscass (see Appendix A, Shee7R In consideration of
areas suitable for pipe welding it is likely that the drill would start from the northern side of the crossing.
The drill and supporting equipment wouhthloeedowithin a compound and the drill pits are likely to
be contiguous across approximately 60 m of the onshore cable corridor. The reception pit at the southern
end of the drill would be contained in a compound.

4.7.1.3 Instudy area 2 there armumbeexistg features such as the drain, dense wooded areas, local above
ground and underground senvitesefore, ttDDwouldheed tspan from a point in the grassed
field to the south of the drain end to the north of small access track, north oflteadteasé woo
drill length afpproximatel®6m would be required to achieve the above. The maximum drill depth
through this area is expectedapgreximateym. Drill depth below the wooded area is expected to
be in excess of 4 m.

4.7.1.4 Where possible, H&anpounds will be located otfisiddZones 2 and 3ll construction activities
and acceswill avoid thEloodZones 2 and &nd associated wet habitats and in particular, an
appropriate buffer strip between the route corridor anditthe Safi=dand observed. No other
hydrological constraints were identified during the site visit in relation to HDD crossing techniques.
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5.1.1.1

5.2

5211

Study Area 8 Swannington Beck

5.2.1.3

Studyarea Jocuses on where the Hornsea Three onshore cable corridor crosses Swannington Beck andt

is located approximately 1 km north of Attlebridge and 1 km south o{SgaebR)gRaseline
information from the desk study and observations from the site visit are presented below.

. 5.2.1.4
Hydrological aspects

Swannington Beck 5.2.1.5

The Beck flows in an open channel across the onshore cabiguasijoAthetime othesite

Licensed surface water abstractions

There is one licensed surface water abstractiom Rwer WWensum, on the seegktern edge of
he study area (E 612260, N 317800). This abstraction legtgeHsimh Jones Farms Ltd and is
used for direct spray irrigation.

Private surface water abstractions

No private surface water abstractions have been identified within the study area from the data recei

Discharge consents/environmental permits

Theras one sewage discharge consent point outside of the study area, but upstream. This is a sew
disposal works at 4 Broad Lane (E 613440, N 318880).

visit the Beck had a reasonable volume of water within the channel. The site is generally flat around the

drain sloping gently towards a narrow but densely ipadesssty the onshore cable corridor
towards the northern end of the crossing. 52.1.6

5.2.1.7

Figureb.l: Swannington Beck

Other watercourses

5.2.1.2 The field drain to the north of the Beck flows in an open chaonstamitv@ume of water flowing

within the channel.

Water Framework Directive Objectives
The WFD water quality classifications for the Swanningtos Rdickvare a
1 Overall water bdd@ood

1 EcologicélGoodand
1 Chemical Good.

Flood isk

The land close to the Swannington Beck, inside the IDB boundary, is generally in Flood Zone 3 with
areas of Flood Zone 2.

:
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