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1

INTRODUCTION

1.1

Background
This document forms one of the outputs from the River Hull Geomorphological
Assessment and Restoration Plan, commissioned by the Environment Agency
(Yorkshire and North East Region) and Natural England in July 2008.
The River Hull Headwaters Site of Special Scientific Interest (SSSI) was designated in
1988 due to its location as the most northerly chalk stream in Britain. Natural England is
responsible for assessing the conservation status of all designated sites in England,
including the River Hull Headwaters SSSI. Natural England’s most recent condition
assessment in September 2003 identified that approximately 65% of the River Hull
Headwaters SSSI is in an unfavourable condition. According to the condition
assessment undertaken by Natural England, the River Hull Headwaters SSSI is in
unfavourable condition for the following reasons:
•
•
•
•
•
•
•
•
•

Abstraction;
Loss of natural channel structure;
Diffuse pollution;
Siltation;
Barriers to migratory fish passage;
Water level management;
Fishery management;
Agricultural management; and
The spread of invasive species.

The River Hull Headwaters SSSI is located to the east of the Yorkshire Wolds, close to
the town of Driffield, approximately 30km north of Kingston-upon-Hull (Figure 1.1). The
site comprises two main tributaries, although different names are used along the length
of these watercourses (Table 1.1). The River Hull itself flows southwards from the River
Hull Headwaters SSSI to the Humber Estuary (Figure 1.1). The location of the
tributaries and drains which enter the main SSSI channels is shown in (Figure 1.2).
Table 1.1

Rivers and Stream SSSI habitat units within the River Hull Headwaters SSSI

SSSI
Unit

Watercourse(s)

Upstream and downstream SSSI unit
boundaries

Length of
River (km)

33

Elmswell and Driffield Beck

Elmswell to confluence with Driffield Trout
Stream.

0.95

34

Eastburn Beck and Driffield Trout
Stream

Kirkburn to Driffield Railway Bridge.

2.80

35

West Beck

Driffield Railway Bridge to confluence point at
Emmotland.

12.75

36

Frodingham Beck from confluence
of West Beck to Frodingham Beck

Confluence point of the Old Howe drain and
Foston Beck to Emmotland.

1.45

37

Kelk Beck and Foston Beck

Harpham to confluence with Old Howe drain.

9.30

Total

27.25

The SSSI is divided into 22 SSSI units, however only five of these units are classified as
“Rivers and Streams” habitat, which form the study area (Figure 1.2). The condition of
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all five riverine units is currently assessed to be “unfavourable no change” (see Section
3 and Appendix A).
The condition of all SSSIs in England, including the River Hull Headwaters, is assessed
by Natural England against site-specific Conservation Objectives. These objectives are
shown in Table 1.2. A SSSI unit is assessed to be in “favourable condition” if the SSSI
is being adequately conserved and is meeting its Conservation Objectives. The
Government has set a Public Service Agreement (PSA) target to bring into favourable or
recovering condition 95% of the area of Sites of Special Scientific Interest (SSSIs) in
England by 2010. This is an ambitious target, which Defra is working closely with
Natural England and a wide range of other stakeholders to achieve. The Environment
Agency is responsible for a number of solutions agreed with Natural England to help
meet the PSA target.
Table 1.2: Conservation objectives of the SSSI
Type

Interest Feature

a) General conservation objectives
Flow

Flow regime should be characteristic of the river. There should be no obvious shortage of
water availability within the unit. Ecological flow criteria (e.g. for passage of migrating
fish) should also be complied with.

Channel form

Channel form should be generally characteristic of river type, with predominantly
unmodified planform and profile. Less than 10% of each SSSI unit should be artificial,
straightened, widened or deepened
Bank and riparian zone vegetation structure should be near-natural.

Suspended solids

No unnaturally high loads.

Targets should be set locally according to river type,

catchment characteristics, and an analysis of available data. The highest value that may
be appropriate is 25 mgL-1 (annual mean), based on the EC Freshwater Fish Directive.
Considering prevailing concentrations in most SSSI rivers, a more precautionary target of
no more than 10 mgL-1 is likely to be suitable for most river reaches.
Substrate

No excessive siltation. Channels should contain characteristic levels of fine sediment for
the river type

Plant reproduction

A sufficient proportion of aquatic macrophytes should be allowed to reproduce in suitable
habitat unaffected by river management practices

Functionality

of

The terrestrial compartment is in hydrological continuity with the river. The terrestrial unit

terrestrial

supports semi-natural vegetation. Management of terrestrial units does not contribute to

compartments

the unfavourable condition of the river units.

Functionality

of

terrestrial

terrestrial unit of the SSSI does not contribute to the unfavourable condition of the river

compartments
adjacent

Management of the adjacent bankside and floodplain habitat, where not included within a

and

units

bankside

habitats
Negative indicators –

No artificial barriers significantly impairing characteristic migratory species from essential

in-stream barriers

life cycle movements.
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Type

Interest Feature

Physical habitat attribute

b) SSSI species population objectives
Flora characteristic of

Swift to moderate, clear flows

chalk stream rivers

Channel dominated by clean, stable, uncompacted gravel

including Ranunculus
penicillatus spp.
Vegetation

Flora characteristic of

Moderate to slow flowing water

lowland rivers including

Suitable water quality

Potamogeton spp.
Invertebrates

Birds

Adequate in-channel light

pseudofluitans

Lack of algal growth

Rich assemblage of

Presence of variously structured vegetation on banks, margins and

invertebrates

in channel

Excellent breeding bird

Adjacent wetland floodplain habitats

community

Open grassland (limited tree cover)

c) Other species of interest *
Bankside shelter for day cover
Mammals

Otter

Undisturbed areas for holts
Adjacent wetland floodplain habitat
Suitable fish habitat for feeding purposes
Channel dominated by clean, stable gravel for spawning.
Clean well oxygenated water for spawning

Fish

Brown Trout & Grayling

Swift to moderate clear flows for nursery and migration
Appropriate cover for nursery and migration
Deeper pool features

* Although these species are not included in the SSSI citation, they are important indicators of the quality of the
SSSI.

The Environment Agency is responsible for a number of generic remedies agreed with
Natural England to help met the Public Service Agreement (PSA) target to restore 95%
of SSSI’s by area in England and Wales into favourable / favourable recovering
condition by 2010. The achievement of this target is also one of the Environment
Agency’s Biodiversity Outcome Measures. As such, the River Hull Headwaters has
been selected for a catchment-scale geomorphological study, concluding in developing
a River Restoration Plan, with a view to meeting Natural England’s favourable condition
targets.
This report contains the method and findings of the desk based and field assessment of
geomorphological and ecological conditions within the River Hull Headwaters
catchment. The River Hull Headwaters catchment is defined as extending southwards
from Harpham to Emmotland; and extending eastwards from Kirkburn and Elmswell to
Emmotland.
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Figure 1.1: Location of the River Hull Headwaters SSSI
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Figure 1.2

Tributaries, drains and SSSI units within the River Hull Headwaters
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1.2

Project aims and objectives
The overall aim of the project is to develop an understanding of the geomorphological
processes and issues within the River Hull Headwaters, to identify possible actions to
restore the river towards favourable condition. The actions will be focussed towards
improvement for specific SSSI target species. All actions will be documented in a
strategic River Restoration Plan. The specific objectives of this project are:

1.3

i)

To undertake a geomorphological assessment and ecological interpretation
of physical impacts on the river;

ii)

To provide a spatial and chronological account of the management changes
that have occurred on the river, and assessment of the ecological
implications for the characteristic biological communities;

iii)

To produce a conceptual model of natural and existing river processes,
including a spatial account of key geomorphological features and their
influence on the sediment regime, including the impacts of past and present
river and land management upon it;

iv)

To assist the Environment Agency and Natural England in a consultation
exercise with stakeholders; and

v)

To produce a final restoration plan for the whole River Hull Headwaters
SSSI site, including delivery mechanisms and approximate costings,
incorporating the results of the consultation exercise.

Aims and objectives of the Technical Report
This Technical Report is for use by river managers and regulating bodies (Natural
England, Environment Agency) as supporting information for the River Hull Headwaters
Restoration Plan, which accompanies this report. The aim of the Technical Report is to
report on the findings of the geomorphological assessment and ecological interpretation
of the physical impacts of the river. This specifically involves drawing together the
findings of the desk based assessment and field survey to build a conceptual model of
geomorphological functioning. This model describes the inputs, functioning and outputs
from the river system.
The ecological assessment is then related to the
geomorphological model and possible causes of unfavourable condition are identified to
provide a basis for developing solutions. These solutions are presented on a reach by
reach basis in the accompanying River Hull Headwaters Restoration Plan followed by a
prioritised action plan for delivery over short, medium and long timescales.

1.4

Structure of the Technical Report
This report is divided into seven sections, which describe the purpose of this
investigation, the methods employed, and the morphological and ecological functioning
of the system. Table 1.2 provides details of the content of each of the sections of this
report.
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Table 1.2

Outline of reporting content and how it should be used

Report section

Description

1

Introduces the project, and outlines the main aims and

Introduction (this section)

objectives.
2

3

Catchment Fluvial Audit:

Provides details of the field-based and desk-based methods

overview & method

used in this study.

The River Hull Headwaters SSSI

Provides a summary of the interest features of the SSSI and
the findings of the most recent condition assessments.

4

Catchment controls

Provides a discussion of the principal factors that control the
geomorphological behaviour of the catchment.

5

Geomorphological behaviour

Provides details of the geomorphological responses of the
catchment to the controls discussed in the previous section.

6

Key issues for ecology and

Provides a discussion of the main catchment-wide

habitat

geomorphological and ecological trends, and identifies the key
issues in the catchment.

7

Potential solutions

Describes the solutions which could be applied to deal with key
issues.

8

References

Literature used to inform the development of this report.
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2

CATCHMENT FLUVIAL AUDIT – OVERVIEW AND METHODOLOGY

2.1

Purpose of this section
This section presents an overview of the methods used to undertake a detailed fluvial
audit of the River Hull Headwaters SSSI, including a desk-based assessment, field
assessment and spatial analysis of data to determine the main characteristics and
identify the key geomorphological and ecological characteristics which affect the SSSI.
A description of the method for each stage is presented in the subsequent sections.

2.2

Overview of method
A Fluvial Audit of the River Hull Headwaters has been undertaken in order to achieve
objectives i, ii and iii of this project. Catchment-scale Fluvial Audit is a method of
gathering relevant desk and field-based data and using this information to characterise
the geomorphological behaviour of watercourses within the catchment. This approach
comprises four main tasks, as outlined in Figure 2.1. Details of the approach used to
complete each task are provided in the subsequent sections.
Figure 2.1

Overview of Catchment Fluvial Geomorphological Audit Process

TASK 1: DESK BASED ASSESSMENT
Data Collection
Review of existing data
•

Catchment morphology and ecology

TASK 2: FIELD SURVEY
Fluvial Audit of the catchment
•

Geomorphological survey

•

Ecological survey

TASK 3: ANALYSIS
GIS-based analysis
Analysis of geomorphological and ecological trends
Linking field and desk-based findings

TASK 4: REPORTING
Technical Report
•

Watercourse Summaries

•

Catchment-scale geomorphology
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2.3

Desk-based assessment

2.3.1

Data collection
All available data on the River Hull Headwaters catchment were provided by the
Environment Agency. These data can be grouped into three main categories (Table
2.1). All data were logged upon receipt to form a master data register. Where
appropriate, all spatially-referenced data were incorporated into a Geographic
Information System (GIS) so that spatial trends could be analysed.
Table 2.1

Data analysed during the desk-based assessment

Data

Description

Empirical data

Current and historical mapping, aerial photography, LiDAR, topographic channel
survey, information relating to structures and channel modifications, and ecological
survey data.

Hydraulic models

Models and accompanying reports, covering flood extents, the impacts of flood
alleviation schemes, and simulations to identify the impacts of modifications to
structures.

Existing reports

Reports providing details of existing initiatives within the catchment, including the
Flood Risk Management Strategy and the Hull and Coastal Stream Catchment Flood
Management Plan (CFMP) (2008a)

2.3.2

Consultation
Views and comments from local interest groups and riparian landowners have been
sought from the outset of the project due to the strong influence of land management on
the condition of the river in this catchment. An information leaflet was sent out to all
local stakeholders in September 2008, to explain the requirement for restoration in the
River Hull Headwaters and request access along the river.
Consultees involved in management of the river were subsequently invited to an initial
consultation workshop, which was held on the 16th September 2008. The workshop
included discussion and annotation of catchment scale maps in relation to current
issues, on-going / past initiatives and future plans and aspirations within the catchment.
A significant amount of information was gathered during the process informing both
understanding of the catchment and later development of the Catchment Restoration
Action Plan. An additional leaflet was sent to local stakeholders in March 2009, which
explained the progress of the project, as well as inviting their views on the initial ideas
for river restoration. These stakeholder workshops were held on the 30th March and 6th
April 2009.
Regular progress meetings have also been held with Natural England and the
Environment Agency, to ensure the project effectively takes into account other
catchment-scale plans, including the River Hull Flood Risk Management Strategy and
the West Beck Project.

2.3.3

Review of existing data
The available data were reviewed and analysed in order to determine:
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•
•
•
•
•

Main ecological interest features of the River Hull Headwaters system and their
physical habitat requirements;
Past geomorphological conditions and how these have changed through time;
The current hydrological and flow regime, and the major factors that influence its
function;
The current sediment regime, and how it is influenced by hydromorphological
and ecological factors;
Existing policy initiatives in the catchment and their implications for
hydromorphology and ecology.

The main methods used to undertake the desk-based assessment were:
•
•

•
•
•

Initial review of existing reports to extract relevant information relating to the
objectives listed above. The reports produced to accompany the hydraulic
models of the catchment were of particular importance in this task.
GIS-based analysis of aerial photography, map data and key structures to
identify the key geomorphological characteristics of the river channel, tributaries
and surrounding floodplain. These characteristics were annotated on a series of
base maps to facilitate further desk-based assessment and prepare for the
fieldwork stage of this project.
Historical trend analysis: Ordnance Survey First Edition Maps (dated 18491854) were compared with current map sources to identify changes in channel
planform and land use.
Analysis of channel characteristics, based on cross sectional data taken from
the hydraulic models of the catchment.
Analysis of the channel long profile, reconstructed from the bed levels
contained in the cross sectional data.

The results of the desk-based assessment are presented in Sections 3 – 6 of this
report, which detail the baseline hydromorphology, ecology, and catchment-wide policy
initiatives, respectively.

2.4

Field survey

2.4.1

Field survey sheet development
The field survey sheet used for the River Hull Headwaters Fluvial Audit was developed
in consultation with the Environment Agency and Natural England. The sheet was
based on an established approach used for the catchment-scale fluvial audit of the Esk,
Tees and Wear catchments as part of the Salmon River project (Environment Agency,
2005). This survey sheet was previously cited in Natural England’s “Proposed Guidance
for the restoration of physical and geomorphological favourable condition on river SSSIs
in England” (Fraser et al., 2005).
The existing survey sheet was modified to incorporate recording of additional
hydromorphological and ecological parameters relevant to favourable condition of the
SSSI. This included habitat features of specific relevance to the interest features of the
River Hull Headwaters SSSI. Other parameters were removed as they were less
applicable to the nature of the River Hull Headwaters chalk streams. Additional sections
were added to facilitate initial assessment of the links between hydromorphology and
River Hull Technical Report
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ecology on site, together with potential river restoration measures. A copy of the field
survey sheet is provided in Appendix B.
2.4.2

Reach definition
The field survey of the catchment involved a walkover survey of the riverine units of the
SSSI (approximately 27.25 km in length). During the survey, visual observations and
physical measurements of key geomorphological and ecological parameters were
recorded from the bank top. The survey did not involve intrusive investigations or inchannel survey.
Key geomorphological and ecological parameters were recorded on a reach-by-reach
basis. Reach boundaries were based on changes to the predominant geomorphological,
ecological and land use characteristics of the river, as observed in the field. Each reach
was assigned a unique identification code formed of three letters of the river (e.g. KEL)
and three numbers. A total of 65 reaches were identified along the River Hull
Headwaters SSSI.

2.4.3

Recording of field data
The geomorphological characteristics of each reach were recorded in Parts II to VIII of
the survey sheet. Sediment sources, sediment sinks and flow types were continuously
tallied for each reach, and overall morphological parameters relating to the valley form,
channel geometry, and boundary conditions of the reach were recorded. Grid
references were recorded using a GPS (Garmin GPS60) for key features, including
tributaries, field drains and weirs. The ecological characteristics of each study reach
were recorded in Parts IX to XII of the survey sheet. The presence of riparian
vegetation and invasive species was recorded, and key habitat requirements for SSSI
interest species were assessed.

2.4.4

Photographs
At least one typical photograph was taken for each reach, together with additional
photographs where particular geomorphological and ecological features were observed.
The grid reference of each photograph was recorded using a GPS with a short
description of the subject. Photographs were labelled according to the reach
identification code (See Table 2.2) followed by a sequential alphabetical suffix assigned
in the downstream direction (e.g. WES-001a, WES-001b, etc.).

2.5

Data management and analysis

2.5.1

Database development
The data captured on the field survey sheets were entered into a Microsoft Access
database. The structure of the Access database was developed to correspond to the
structure of the field survey sheet. In addition to managing the collection of field data,
the Access database provides a tool that can be used to store and access the field data.
Search functions are built into the database in the form of drop down boxes that enable
navigation to a particular reach according to catchment, watercourse and reach code.
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2.5.2

Geographic Information System (GIS) development
Data from the Access database were exported and used in ArcGIS to create GIS
shapefiles containing the field data collected for the surveyed length of river, based on a
shapefile of the river centreline. The river centreline shapefile was segmented into the
reaches identified during the field survey and the survey data associated as appropriate.
Where grid references of particular sources and sinks of sediment have been taken
using a GPS, additional point shapefiles were created.

2.5.3

Classification of river management reaches
A total of 65 individual reaches were identified during the field survey to facilitate
collection of data allowing later analysis of catchment scale trends. Further to analysis
of the data at a catchment scale and for the purposes of effective river management
the original field reaches were combined into 20 river management reaches, based on
their predominant geomorphological, ecological, land use and topographical
characteristics. These reaches have been used in subsequent analysis and will form
the basis of the River Restoration Plan.

2.5.4

Watercourse summary sheets
The original field data were used to produce detailed summary sheets which
characterise the primary geomorphological and ecological features of each of the 20
river management reaches outlined in Table 2.2, Figure 2.2, and Appendix C. The key
issues that influence the geomorphological and ecological characteristics of each
watercourse were then identified. The watercourse summary sheets for each reach are
presented in Appendix C. Each summary table is accompanied by an annotated aerial
photograph, on which key geomorphological and ecological features and issues are
identified.

2.5.5

Analysis of spatial trends
Spatial patterns in the data were identified through detailed GIS analysis. Morphological
and ecological data were considered together so that potential linkages and interrelationships could be identified. The GIS-based data were also used to identify the
primary geomorphological and ecological issues that affect the condition of the SSSI
within each of the 20 study reaches. The results of the field survey and subsequent
analysis are presented in Sections 4 to 6.

2.6

Reporting
The results of the previous three stages are presented in the subsequent sections of this
report. Specific restoration actions are detailed in the accompanying River Restoration
Plan.
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Table 2.2
Watercourse

Watercourse boundaries for the River Hull Headwaters
SSSI
Reach
Unit

Downstream limit

Field
reaches

Downstream limit of
Elmswell Beck

ELM001 ELM002

Upstream limit of Driffield
Beck

Downstream limit of
Driffield Beck

DRI001 DRI005

Downstream limit of
Eastburn Beck

EAS001 EAS005

Upstream limit
Driffield Beck system

Elmswell
Beck

33

Upstream limit of Elmswell
ELM01
Beck

Driffield Beck

33

DRI01

34

Upstream limit of Eastburn
EAS01
Beck

34

DTS01

Upstream limit of Driffield
Trout Stream

Upstream limit of
impoundment by weir

DTS001 DTS007

34

DTS02

Upstream limit of
impoundment by weir

Downstream limit of
impounded section

DTS008

34

DTS03

Downstream limit of
impounded section

Downstream limit of
Driffield Trout Stream

DTS009 DTS010

WES01

Upstream limit of West
Beck (southern section of
river downstream of
Driffield Railway)

End of southern section of
river downstream of
Driffield Railway

WES001

WES02

End of southern section of
Removal of bank protection
river downstream of the
downstream of Bell Mills
junction

WES002

WES03

Removal of bank protection
downstream of Bell Mills

Confluence Point

WES003

Bell Mills Sluice

WES004

West Beck System
Eastburn
Beck

Driffield Trout
Stream

West Beck

35

Upstream limit of West
Beck (northern section of
WES04
river downstream of the
junction)
WES05

Bell Mills Sluice

Snakeholm Bridge

WES005 WES013

WES06

Snakeholm Bridge

Downstream limit of
Nafferton Drain

WES014 WES015

WES07

Downstream limit of
Nafferton Drain

Cleaves Weir

WES016 WES017

WES08

Cleaves Weir

Downstream limit of West
Beck

WES018 WES023

36

FRO01

Upstream limit of
Frodingham Beck

37

KEL01 Upstream limit of Kelk Beck Weir south of Neat Holmes

KEL001 KEL003

37

KEL02 Weir south of Neat Holmes Southern end of Mill Farm

KEL004 KEL006

37

KEL03 Southern end of Mill Farm

Downstream limit of drain
from Little Kelk

KEL007 KEL010

37

KEL04

Downstream limit of drain
from Little Kelk

Downstream limit of Kelk
Beck (aqueduct)

KEL011 KEL014

37

FOS01

Upstream limit of Foston
Beck

Foston Beck system
Frodingham
Beck

Kelk Beck

Foston Beck
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3

THE RIVER HULL HEADWATERS SSSI

3.1

Purpose of this section
This section presents a description of the River Hull Headwaters SSSI, including an
outline of the main interest features and the condition of each SSSI unit. The purpose of
this section is therefore to provide an understanding of why the catchment has been
designated as a SSSI, and of the current baseline conditions within the area.

3.2

SSSI interest features

3.2.1

Designations
The River Hull Headwaters are protected by their designation as a SSSI. The River Hull
Headwaters are also identified within the East Yorkshire Borough Wide Local Plan (East
Riding of Yorkshire Council, 1997) as an Area of Habitat Protection (EN5). The East
Riding of Yorkshire Local Biodiversity Action Plan is currently in preparation.

3.2.2

Chalk stream vegetation communities
The Chalk Rivers Handbook describes pragmatic reference conditions (low
anthropogenic impact) for chalk river catchments as low intensity land use, which is
meadow dominated and contains a high water table. Chalk river catchments have
frequent water inundation of riparian and floodplain areas. In this context, the majority of
chalk rivers can be expected to have distinct channels, low longitudinal frequency of
riffles and pools, extensive gravel substrates, exposed riverine substrates, shallow cross
sections, sinuous channel form and common occurrence of riparian fen.
The shallow cross-sectional profile and low scouring energy of chalk rivers results in an
abundant plant community, including in-channel specialists such as water crowfoots
(Ranunculus spp.) and starworts (Callitriche spp.) and a highly active marginal
vegetation including water-cress (Rorippa nasturtium-aquatica), brooklime (Veronica
beccabunga) and water forget-me-nots (Myosotis spp.). A mosaic of beds of
submerged plants and gravels is typically created, with enhanced scouring between the
plant beds generating gravels which are low in silt content. Marginal vegetation
characteristically encroaches into the channel as flows recede from spring through
summer, thereby reducing effective channel width and maintaining current velocities in
the main channel. Over the winter this vegetation is scoured out and the process begins
again in the spring.
The headwaters have been altered to various extents by anthropogenic management.
The slowest flowing reaches are Frodingham Beck and the lower part of the West Beck.
These have been canalised, but nevertheless remain relatively morphologically diverse
with a complex of deep pools interspersed with shallows. Plant species that prefer
slower rates of flow are present, including:
•
•
•
•
•

Spiked water-milfoil (Myriophyllum spicatum);
Fennel pondweed (Potamogeton pectinatus);
Curled pondweed (P. crispus);
Shining pondweed (P. lucens); and
Flat-stalked pondweed (P. friesii).
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The swiftest flowing sections are the Driffield Trout Stream and the upper part of the
West Beck. These shallow and fast flowing reaches are dominated by stream watercrowfoot (Ranunculus penicillatus var calcareous). The occurrence of stream watercrowfoot and shining pondweed as dominant macrophyte species is a recognised
characteristic of chalk streams.
Typical vegetation occurring in shallows over sand bars and marginal areas of chalk
streams include:
•
•
•
•
•
•
•

3.2.3

Water-cress (Nasturtium officinale);
Fool’s water-cress (Apium nodiflorum);
Branched bur-reed (Sparganium erectum);
Common reed (Phragmites australis);
Reed canary-grass (Phalaris arundinacea);
Reed sweet-grass (Glyceria maxima); and
River water-dropwort (Oenanthe fluviatilis). (N.B. The Hull headwaters
represent the northern limits of the distribution of river water-dropwort.)

Breeding birds
A diverse assemblage of breeding birds is also present within the river valley. Notable
species using the area include:
•
•
•
•
•
•
•
•
•

3.2.4

Lapwing (Vanellus Vanellus);
Snipe (Gallinago gallinago);
Redshank (Tringa totanus);
Mallard (Anas platyrhynchos);
Mute swan (Cygnus olor);
Yellow wagtail (Motacilla flava);
Sedge warbler (Acrocephalus schoenobaenus);
Reed warbler (Acrocephalus scirpaceus); and
Reed bunting (Emberiza schoeniclus).

Floodplain habitats
Within the SSSI designation, habitat types other than the river corridor itself are
considered. For example there are areas of wet grassland, fen and marsh around the
West Beck as well as wet woodland and carr. Kelleythorpe Marsh, on the Driffield Trout
Stream, contains extensive areas of alder and willow carr which is particularly biodiverse
and contains rare species such as lesser tussock sedge (Carex diandra), early marshorchid (Dactylorhiza incarnata) and marsh fern (Thelypteris palustris).

3.3

UK Biodiversity Action Plan (BAP) habitats and species
The Yorkshire and Humber Biodiversity Strategy has an objective to achieve or maintain
favourable ‘biodiversity’ condition for the region’s most important wildlife sites - this
includes all SSSIs within the region. The East Riding of Yorkshire Council have
identified Biodiversity Action Plan (BAP) priority habitats and species within the River
Hull catchment. The River Hull Headwaters are identified as being important flowing
waters due to their chalk stream characteristics. Other BAP habitats relevant to the
headwaters include the wet grasslands of the upper catchment. These are the last
remaining wet grasslands in the area, and provide good habitat for overwintering and
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breeding wildfowl and waders. Woodland is also cited as a priority habitat that is underrepresented in the area.
Water vole (Arvicola terrestris) and otter (Lutra lutra), are recognised as priority species
important in the River Hull Headwaters, while brown trout, grayling, cyprinid, pike and
eel fisheries are also noted.

3.4

SSSI condition status
According to the site condition assessment information compiled in August 2008, the
majority of the River Hull Headwaters SSSI is in unfavourable status. 62% of the site’s
area is ‘unfavourable no change’ while 4.6% is ‘unfavourable declining’. The remainder
of the site is favourable. The site was designated in its current condition (and re-notified
in 1988), and was designated due to it being the most northerly chalk stream in Britain
(Environment Agency, 2008).
The SSSI Condition Assessment undertaken in 2003 is summarised within Table 3.1.
The SSSI Condition Assessment carried out within 2006 is summarised within Table 3.2
and Table 3.3. The overall status of SSSI riverine units 33, 34, and 36 was identified as
unfavourable within the 2003 assessment, whilst overall status was not identified for
units 35 and 37. All SSSI units were found to fail within the 2006 assessment.
The results from the 2006 SSSI Condition Assessment (Table 3.2) highlights the issue
that the combination of silt ingress, over sized channels and impoundments are
combining to negatively impact on the typical vegetation community expected in a SSSI
designation.
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West Beck

35

12.75

2.80

River
length
(km)
0.95
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Driffield
Trout
Stream

Elmswell
and Driffield
Beck

Stretch of
River

Known
abstractions
within stretch:
Unfavourable
no change.

No known
abstraction
problems:
Favourable.

No known
abstraction
problems:
Favourable.

Known
siltation
problems:
Unfavourable,
no change.

Known
siltation
problems:
Unfavourable,
no change.

Known
siltation
problems:
Unfavourable,
no change.

Reason for status
Flow
Siltation

Channel not
extensively
deepened or
widened.
Restoration
measures for next
three years. Hazel
faggots placed to
narrow channel
and keep silt
mobile.
Favourable.
Channel
extensively
deepened or
widened. Feasible
to restore the
channel.
Restoration
measures for next
three years.
Unfavourable,
recovering.

Channel not
extensively
deepened or
widened.
Restoration
measures for next
three years.
Favourable.

Channel Structure

Riverine SSSI Unit Condition Assessment Summary (2003)

34

SSSI
Unit
No.
33

Table 3.1
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Bankside vegetation allowed to
flower. Weed cutting allows at
least 25% of Ranunculus to
flower per 100m. Banks eroded
due to overgrazing and
poaching. English Nature
requested Glyceria beds
sprayed with herbicide.
Favourable.

Bankside vegetation allowed to
flower. Weed cutting allows at
least 25% of Ranunculus to
flower per 100m. Golf club
believed to be using a number
of potentially harmful chemicals
which may find their way into
the SSSI. Unfavourable
declining.

Bankside vegetation allowed to
flower. Weed cutting allows at
least 25% of Ranunculus to
flower per 100m. Glyceria beds
in centre of channel diverting
flow causing bank erosion:
Unfavourable declining.

Management

Mink and Himalayan Balsam
present affecting native wildlife.
Measures in place to eradicate
mink. Fish stocked in the
reach. Measures in place to
reduce affects of fish stocking.
Gravel raking takes place to
increase fish spawning
success. Unfavourable
recovering.

Mink present and affecting
native wildlife. Measures in
place to eradicate the mink.
Fish stocked in the reach.
Measures are in hand to reduce
the impact of fish stocking.
Gravel raking takes place to
increase spawning success.
Unfavourable recovering.

Mink present and affecting
native wildlife. Measures in
place to eradicate mink. Fish
stocked. Gravel raking takes
place to increase spawning
success. Unfavourable
recovering.

Biological Disturbance
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No barriers to upstream
migration by fish.
Favourable.

Artificial barriers to
upstream migration. Not
feasible to remove or bypass them. Gauging weir
acts as a barrier,
although fish can get
over it in high flows. Bell
Mills sluice prevents fish
migrating above it.
Unfavourable no
change.
Artificial barriers to
upstream fish migration.
Not feasible to remove or
by-pass them. Bell Mills
sluice prevents fish
migrating over it.
Unfavourable, no
change.

Access

Kelk Beck
and Foston
Beck

Frodingham
Beck from
confluence
of West
Beck to
Frodingham
Beck

Stretch of
River

9.3

River
length
(km)
1.45

No known
abstractions
affecting
stretch:
Favourable.

No known
abstraction
problems:
Favourable.
Known
siltation
problems.
Adjacent land
becomes more
intensive
without
buffering:
Unfavourable
declining.
Known
siltation
problems:
Unfavourable,
no change

Reason for status
Flow
Siltation
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(Source: SSSI Condition Assessment, 2003)

37

SSSI
Unit
No.
36

Channel not
extensively
deepened,
widened or
embanked:
Favourable.

Channel
extensively
deepened,
widened or
embanked. Not
feasible to restore
the channel.
Unfavourable, no
change.

Channel Structure
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Bankside vegetation allowed to
flower. Weed cutting allows at
least 25% of Ranunculus to
flower per 100m. Banks eroding
due to poaching: Favourable.

Bankside vegetation allowed to
flower. Banks eroding due to
overgrazing and poaching by
livestock. No Ranunculus
present in the unit. Central
section of the channel is cut by
boat. Unfavourable, no
change.

Management

Introduced species affecting
native wildlife – measures in
place to eradicate the species.
Fish stocked in reach:
Unfavourable recovering.

Mink present and affecting
native wildlife. Not known
whether there are measures in
place to eradicate mink. Boats
present up to Frodingham
Bridge affecting the wildlife.
Unfavourable, no change.

Biological Disturbance

June 2010
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Artificial barriers to fish
passage (Foston Mill and
Mill Farm weir). Feasible
to remove of by-pass
barriers, but no
measures in hand to
remove them.
Unfavourable, no
change.

No artificial barriers to
upstream migration by
fish. Favourable.

Access

West Beck (Upper) Upstream of road
bridge at Wansford.

West Beck (Lower) Downstream of farm
bridge at
Corpslanding.

Frodingham Beck Little Brigham

Kelk Beck - Upstream
of farm bridge at end
of green lane from
Great Kelk.

35a
(2d1 Hull)

35b
(2d2 Hull)

36
(1
Frodingham)

37
(1 Kelk Beck)
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Driffield Trout Stream
- Upstream of
Inkerman plantation
on land belonging to
Eastburn Estate.

West Beck
(downstream of road
bridge at Little
Driffield)

Stretch of River

Both banks are natural, steep
and approximately 1.5m high.

Flood alleviation embankment
runs the length of the right
bank. Left bank could not be
adequately assessed but is
probably embanked also.

Right bank natural and
heavily shaded, typically
0.50m high. Left bank
artificially increased with 2m
high flood embankment. 3m
wet toe between river and
embankment.

Both banks are natural, with
scattered locally dense
shading. Banks generally
1.5m high. Extensive erosive
cliff on right bank.

Both banks natural, steep and
approximately 1.5m high.
Scattered light shading
throughout. Both banks
fenced for most of their reach.

Physical Features
Banks
Both banks are natural, with
scattered to locally dense
shading along the left bank.
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Channel artificially straight and
overdeepened. Width generally 7m
wide. Extensive silt deposits.
Excellent water clarity.

Deep, slow flowing high level
carrier. Width generally around 9m
wide. Substrate appeared to be silt
dominated. Water clarity was good.

Channel artificially straightened and
overdeepened, approximately 11m
wide. Substrate dominated by
sands but silt also present with
gravel present locally. Excellent
water clarity.

Planform appeared largely natural
but signs suggesting historic
deepening. Channel width typically
9m. Gravels dominated substrate
but sands also present. Silt present
at margin of left bank. Excellent
water quality.

Planform appeared largely natural,
though parts of reach historically
deepened. Width varied but
typically 8m wide. Gravel and
sands dominated substrate.
Excellent water clarity.

Channel
Width generally 7m wide. 1m high
metal/boulder weir present at the
downstream end. Gravel dominated
the substrate, with cobbles, pebbles
and sand also present. Silt not a
major factor.

Riverine SSSI Unit Condition Assessment Summary (Source: Scott Wilson, 2007)

34
(Hull 2)

SSSI
Unit
(RCS ref.)
33
(Hull 1)

Table 3.2

Arable on both sides.

Species-poor semi-improved
/ improved pasture. Large
lake present on the left bank.

Broad leafed woodland
dominant on the right bank.
Arable farmland dominant on
left bank. Flood embankment
on left bank planted with
trees.

Species poor semi-improved
grassland on the right bank.
Three distinct land uses on
left bank; lawns and scattered
trees, broad leafed woodland
and species poor grassland.

Species poor semi-improved /
improved pasture on both
banks. Broad leafed
woodland present at the
downstream extent.

Arable farmland present on
right bank. Small broadleaf
woodland present midsection. Species poor tall
herb fen on the left bank.

Adjacent Land use

Vegetation typified
by extensive beds
of Zannichelia
palustris.

Vegetation within
the channel well
developed but
species poor.

Vegetation within
channel well
developed but
species poor.

Vegetation within
channel well
developed.

Reach supported
exceptional
macrophyte
community.

Channel
Despite shading
from bank top
trees, vegetation
was well developed
within the channel.
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Banks were
mown which
might have
affected the
flora.

Banks supported
relatively
depauperate
flora.

Banks support
an extremely
poor flora.

Banks support
moderately
diverse flora.

Banks supported
moderately
diverse flora.

Vegetation
Banks
Banks support
moderately
diverse flora.

Table 3.3

SSSI Units within the River Hull Headwaters

Unit No

Location of 500m reach surveyed

33
Elmswell
Beck
&
Driffield
Beck

34

35A

35B

36

37
Kelk
Beck
&
Foston
Beck

Driffield
Trout
Stream

West
Beck
(Upper)

West
Beck
(Lower)

Frodingham
Beck

Fav

Fav

Fav

Fav

Un-Fav

-

-

-

-

-

-

Fav

Fav

Fav

Un-Fav

Un-Fav

Un-Fav

-

-

-

-

-

-

Fav

Un-Fav

Un-Fav

Fav

Un-Fav

Un-Fav

Un-Fav

Un-Fav

Un-Fav

Fav

Un-Fav

Un-Fav

Fav

Fav

Un-Fav

Un-Fav

Un-Fav

Un-Fav

Un-Fav

Un-Fav

Un-Fav

Un-Fav

Un-Fav

Un-Fav

Compliance with attribute targets
3

Habitat structure: substrate

3.1

Observed surface siltation

4

Habitat structure: Channel and banks

4.1

River planform target

4.2
4.3
4.4
4.5
4.6

River profile target (RHS
transect)
River profile target (RHS
sweep up)
River bank vegetation
target
Riparian zone target
Habitat Modification Score
target

Fav

5

Plant community

5.1

Species composition target

5.2

Loss of species target

Fav

Fav

-

-

-

-

5.3

Abundant species target

Fav

Fav

-

-

-

-

5.4

Reproduction target

-

-

-

-

-

-

6

Negative Indicators (Biological disturbance)

6.1
6.2
6.3

Native macrophyte species
target
Naturalness of
macrophytes target
‘Other organisms'

Fav

Fav

Fav

Fav

Fav

Un-Fav

Fav

Fav

Fav

Fav

Fav

Fav

-

-

-

-

-

-

- No data available

Problems leading to unfavourable status at the site include:
•
•
•
•
•
•
•

Siltation.
Water quality (fertiliser use/agricultural run-off).
Abstractions and discharges, particularly associated with fish farms.
Overgrazing and poaching (trampling) of banks by livestock.
Overshading and lack of shade due to lack of riparian tree management.
Barriers to fish migration.
Introduced species (mink).
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4

CATCHMENT CONTROLS

4.1

Purpose of this section
The purpose of this section is to provide an understanding of the main factors which
control the development and condition of habitats within the River Hull Headwaters
SSSI. This includes a description of the baseline physical factors (e.g. topography and
geology), hydrology, land use and physical modifications (e.g. in-channel structures,
channel modifications and embankments) which combine to control the way the river
system and the habitats it supports function.

4.2

Topography and drainage network
The River Hull catchment is low lying and flat, with the majority of land elevation below
10m above ordnance datum (AOD) (Figure 4.1). The catchment descends from the
tributaries in the north and west, rising to the higher ground of the Yorkshire Wolds
(Environment Agency, 2003). This creates a broad and shallow river valley with only
modest variations in relief and consequently limited natural containment features for
flood water (Environment Agency, 2007).
The River Hull has one of the lowest gradients and proportionally longest tidal reaches
amongst all tidal rivers in the UK, while much of the surrounding land in the catchment is
at a lower level than the river. The River Hull is a tributary to the Humber Estuary, and
is tidal upstream to Hempholme Weir, which is located downstream of the confluence
between West Beck and Frodingham Beck (the influence of the Hempholme Weir is
described in Section 4.10.5).
There are two distinct systems within the River Hull catchment; a high level and a low
level system. The River Hull Headwaters SSSI is part of the high level system,
comprised of two main tributaries, West Beck and Frodingham Beck. Tributaries of
West Beck include Driffield Beck, Driffield Trout stream and Eastburn Beck. The Kelk
Beck changes name depending on the parish in which it flows through. Kelk Beck
becomes Foston Beck and subsequently Frodingham Beck at the confluence with Old
Howe (Figure 1.1) (Environment Agency, 1998). Where the channels have been
historically embanked, they have developed as perched systems where the channel bed
sits above the surrounding land, the latter of which is drained by the low level system.
The lower ground within the River Hull Headwaters is drained by the low level
agricultural drainage system, managed by the Beverley and Holderness Internal
Drainage Board (IDB). The main channel within the low level system is the Beverley
and Barmston Drain, which flows parallel to the River Hull. Flows from the low level
system ultimately discharge to Wilfholme or Hempholme pumping stations, which pump
water into the high level system i.e. back into the River Hull.

4.3

Solid and drift geology
The underlying geology of the Hull and East Riding has a strong influence on the
character of the river. To the north and west of Driffield, Cretaceous Chalk forms the
distinctive hills of the Yorkshire Wolds. The chalk has since been eroded by springs and
streams into a series of ridges and valleys through which the River Hull Headwaters now
flow. The area to the south of the Yorkshire Wolds, is characterised by the glacial
River Hull Technical Report
Final Report

9T5336/Hull01/303330/Hayw
- 22 -

June 2010

deposits of the Holderness Plain consisting mostly of Boulder Clay and marine silts
(Environment Agency, 2003).
Superficial geology (Figure 4.2) is a strong influence on the character of the River Hull
Headwaters with gravel, sand and silt sediments deposited on the riverbed in varying
proportions. The variation in the riverbed sediments is reflected in the species
composition of the aquatic vegetation which grows within the headwaters during the
summer months (River Hull Headwaters SSSI Citation, 1988).
Three existing reports on previous studies and investigations within the River Hull
Headwaters were reviewed within the Environment Agency’s Preliminary Strategic
Review dated August 2003. A ground investigation was carried out in 1998 which
identified the following general strata to be present:
•
•
•
•

Embankment fill, typically between 2.00m and 3.00m in thickness to a
maximum of 4.00m, generally comprising sandy or silty sandy clay with
occasional granular or peaty inclusions.
Alluvium of variable thickness, generally comprising clay and peat, but locally
comprising silt or sand.
Superficial deposits, comprising sandy, or sands and gravels, and stiff to very
stiff clays.
Bedrock comprising weathered chalk in two locations on Frodingham Beck and
West Beck only, at depths of 8.20m and 10.30m depth.
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Topography within the River Hull Headwaters Catchment
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Surface geology within the River Hull Headwaters Catchment
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4.4

Hydrogeology
As chalk streams, the River Hull Headwaters are fed predominantly by baseflow from
the underlying aquifer. The aquifer itself is understood to be recharged by rainfall. The
Chalk aquifer is highly permeable and heavily fractured with thin soil cover, and so is
vulnerable to pollution. The fractured nature of the aquifer and lack of protection
afforded to it by thin soils of overlying, low permeability deposits means that agricultural
nitrate fertilisers can get into the groundwater relatively easily. Consequently the study
area (as well as the whole River Hull Catchment) is designated as a Nitrate Vulnerable
Zone (Environment Agency, 2007).
Groundwater abstractions form an important water resource in the catchment, and
significant pumping of water in turn draws down ‘natural’ groundwater elevations.
However, groundwater modelling undertaken as part of the River Hull Headwaters
Project (1998) indicated that low surface water flows were unrelated to abstractions. The
study concluded that low flow was directly attributable to lower than average rainfall,
reducing the amount of recharge to the chalk aquifer and therefore springflow levels
(Environment Agency, 2003). However, flows are also impacted by surface water
abstractions, in particular in association with fish farms, the affects of which are currently
being investigated as part of the West Beck Project.

4.5

Soils
A number of major soil types are present within the River Hull catchment. Freely
draining, lime-rich, loamy soils are present around Eastburn and Little Driffield. This soil
type is moderately fertile and can support herb rich chalk pastures, as well as lime rich
deciduous woodland (National Soil Resources Institute,www1).
The soils around North Frodingham, Hutton Cranswick and Skerne are less permeable,
seasonally wet, base rich loamy and clayey soil. Such soils have impeded drainage and
can support seasonally wet pastures and woodlands with moderate fertility (National Soil
Resources Institute, www1). Loamy and clayey floodplain soil with naturally high
groundwater is present around Nafferton, Foston-on-the-Wolds and immediately
adjacent to the river channel. This soil is naturally wet with moderate fertility. The soil
can support wet flood meadows with wet carr woodlands in old river meanders. Further
to the south at Hempholme, loamy and sandy soils are present with naturally high
groundwater levels and a peaty surface. The fertility of the soil ranges from low to high,
and can support wet meadow habitat (National Soil Resources Institute, www1). The
land outside of the main settlement towns (Driffield and Beverley) is farmed intensively
due to its high quality, including both grazing and arable uses (Environment Agency,
2003).

4.6

Hydrology
The River Hull Headwaters are typical of chalk streams within the UK, and are
characterised by stable clear flows, stable temperatures and contain perennial,
winterbourne and permanent reaches (Environment Agency, 2002). Surface run-off
supplies only a small amount of water to the drainage network in comparison with
groundwater. The high permeability of the chalk aquifer results in a distinctly seasonal
flow patterns, as evidenced in the long-term hydrograph for the gauge at Foston Mill, on
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Foston Beck (Figure 4.3). The contribution of baseflows during flood events is often
greater than the surface water response of the catchment (Environment Agency, 2003).
The rivers therefore show a lagged response to rainfall, with high flow events sustained
for long periods of time due to elevated groundwater levels.
A number of artificial watercourses exist in between Driffield and Hull, most of which
feed into the low-level drainage system which flows parallel to the main channel. This
suggests that there are relatively high rates of surface water runoff from the artificially
drained land (Environment Agency, 2003).
Figure 4.3

Long term hydrograph from Foston Mill gauging station
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4.6.1

Flooding regime
Flood mapping for the River Hull Headwaters is presented in Figure 4.4, which shows
two flood zones:
Flood Zone 2:
Flood Zone 3:

between a 1 in 100 and 1 in 1000 annual probability (chance)
of river flooding (1% -0.1%)
1 in 100 or greater annual probability of river flooding (>1%)
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Flood risk within the River Hull Headwaters
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The draft Hull and Coastal Stream Catchment Flood Management Plan (CFMP)
(2008) which is currently being updated identifies the following key points relating to
flooding within the Upper River Hull policy unit, which corresponds to the River Hull
Headwaters SSSI:
•
•
•

Ground and surface water flooding are the biggest source of flooding in the area;
Groundwater flooding can last for several months at a time. Once groundwater
levels have risen there is little that can be done to reduce high levels until they
fall naturally.
Agricultural productivity of the area is dependent on pumped drainage. The area
would otherwise naturally be waterlogged much of the time.

The majority of the people and properties at risk of flooding within the study area are
located in Driffield. Flood defences in the catchment predominantly protect agricultural
land (Environment Agency, 2008a).
Consultation response records obtained in 1997 as part of the River Hull Headwaters
Project (1998) (Appraisal of Flood Defence) indicated that flooding was not viewed as a
major issue within the River Hull Headwaters at this time. However, significant flood
events have occurred within recent times, including 1993, 2000 and 2007. Flooding
occurred in late 1993 and early 1994 due to elevated groundwater levels, which resulted
in the area suffering the worst flooding for almost 40 years (Environment Agency, 1998).
The banks were overtopped within the West Beck at Corpslanding with severe seepage
noted at several other locations, resulting in the West Beck capital scheme, which rebuilt
the floodbank at Corpslanding (Environment Agency, 2003). Major flood events during
2000 and 2007, also caused considerable damage to properties and productivity of
agricultural land.
The Hull and Coastal Streams CFMP has been reviewed and will be consulted upon at
the same time as the River Hull Flood Risk Management Strategy. Future
management of the embankments for flood risk management purposes is being
consulted upon as part of the River Hull Flood Risk Management Strategy.
The
Strategy is a 100 year plan to manage flood risk and there is a potential for the
Environment Agency to work with Natural England and landowners in the Headwaters
area to work out which flood banks are critical to both the SSSI and agriculture in the
area. The Strategy is currently being developed and consultation by the Environment
Agency on the draft Strategy will begin in May 2010.
4.6.2

Low Flows regime
Significantly lower autumn flows were previously identified during the 1980s and 1990s,
particularly in the West Beck and Elmswell Beck. Low flows are also identifiable during
this period on Foston Beck. Groundwater levels were also significantly reduced in the
sub-catchment over the same period (Environment Agency, 2002). A series of small
weirs were constructed in Elmswell Beck, Driffield Beck and Kelk Beck in the 1980s as a
measure to retain flows in the channel for angling interests.
Low flows were first attributed to over-abstraction of groundwater but later linked to
unusually low rainfall leading to insufficient groundwater recharge and reduced spring
levels (Environment Agency, 1998).
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Low flows can be natural or related to abstraction regimes, and combined with the
oversized channels/impoundments and silt ingress, results in siltation of river bed and
lack of flow speed and depth variety and vegetation species diversity.
Such low flows within the River Hull Headwaters SSSI, are likely to have resulted in
lower flow velocities, a loss of the winter scouring effect, and consequently increased
sedimentation during this period (Environment Agency, 2003).
Low flows continue to be a feature of the upper reaches of the Hull Headwaters with
reaches in Elmswell Beck and and Eastburn Beck observed to be dry in winter
2009/2010. A restored river with a more appropriate channel shape is more resilient to
extreme low flows.
4.6.3

Abstraction and discharges
Fish farms have been operating on the West Beck since the 1950s. There are two fish
farms currently operating on the West Beck, namely the Wansford Trout Farm at
Whinhill and Humberside Fish Farm downstream of Snakeholm at Cleaves Farm. Two
further fish farms were also operating within the Hull Headwaters catchment, namely
Rainbow Springs Fish Farm at Copper Hall, and Poundsworth Fish Farm upstream of
the confluence with the Driffield Beck on Driffield Trout Stream. Both fish farms have
had their licenses revoked, and were closed in 2003 and 2005 respectively.
Humberside Fish Farm have a set of trout ponds which receive a continuous inflow of
water from the West Beck, which is continuously discharged back into the West Beck at
a distance of 1.50 km downstream from the abstraction point. The fish farm also has
two sets of carp ponds, one set on the east bank which holds approximately 100,000m3
and is licensed to be filled during April / May of each year (Environment Agency, 2008c).
The set of ponds on the west bank is filled from a 12 inch pipe, and the ponds hold
165,000m3. The water abstracted to fill the carp ponds is not returned back into the
West Beck, therefore is a loss from the system (Environment Agency, 2008c).
At Wansford Trout Farm, water is continuously abstracted from West Beck, with water
passing through the trout ponds before continuously discharging back into the West
Beck. At Wansford Trout Farm the distance between abstraction and discharge point is
0.50 km. The volume of water abstracted from the River Hull Headwaters is presented
in Table 4.1.
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Table 4.1

Abstraction licenses and discharge consents associated with fish farms

Site Name

Poundsworth
(closed)

Wansford Trout
Farm

Rainbow Springs
(closed)

Humberside

Licence No

NGR

Licensed
Rate tmcd

Average
Recent tmcd

Abstraction (not used)

TA 0217 5640

-

-

Abstraction (not used)
Discharge Point (not used) –
consent revoked
Abstraction (currently used)

TA 0218 5645

-

-

TA 0224

-

-

TA 0505 5671

127.70

83.09

Discharge Point (currently
used)

TA 0518 5650

-

-

Abstraction (not used)

TA 0655 5470

28.44

0.01

Abstraction (not used)
Discharge Point (not used) –
consent revoked
Abstraction (currently used)

TA 0648 5460

28.44

0.01

TA 0639 5450

-

-

TA 0675 5488

22.46

19.76

Abstraction (seasonally used)

TA 0609 5389

1.64

0.23

Abstraction (not used)
Discharge Point (currently
used)
Discharge Point (seasonally
used) (does not discharge to
West Beck)

TA 0658 5458

22.46

19.76

TA 0616 5382

-

-

TA 0621 5331

-

-

Source: Environment Agency Setting Target Standards for West Beck and Tributaries (2008c).
TMCD = Thousand cubic meters per day

4.7

Water quality
The River Hull Headwaters generally exhibit good water quality (Environment Agency,
2008a). Water quality is routinely monitored by the Environment Agency at several sites
within the catchment (Figure 4.5), and is summarised in Table 4.2. Table 4.2 also
contains biological grades and observed / expected LIFE values for additional sampling
sites monitored during the Setting Targets Standards for West Beck and Tributaries
report (Environment Agency, 2008).
Table 4.2

Water quality classification within the River Hull Headwaters

River

River

Stretch

Name

Confluence
Elmswell
Beck / S
Wansford
Trout Farm

River
Hull /

U/S NGR

D/S

Chemistry

Biology

Nitrates

Phosphates

LIFE

Year

A

C

6

1

2008

B

B

6

2

2008

B

B

6

4

2008

B

B

6

4

2008

NGR
502314,

505141,

456466

456524

West
Beck

Wansford

River

505141,

506368,

Trout Farm

Hull /

456524

456082

West
Beck
Copper Hall

River

506574,

506154,

Skerne

Hull /

454717

453306

Beck

West
510666,

508993,

454310

453780

Beck
Pitwherry
Closes
Frodingham

Old
Howe
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River

River

Stretch

Name

U/S NGR

D/S

Chemistry

Biology

Nitrates

Phosphates

LIFE

Year

-

A

-

-

0.97

2005

-

---

-

-

---

2005

-

B

-

-

0.76

2005

-

---

-

-

0.87

2005

-

A

-

-

0.95

2005

-

---

-

-

---

2005

-

---

-

-

---

2005

-

-

1.09

2005

NGR

Beck
Fourwinds

West

TA00254-

Beck

54936

The

West

TA03700-

Bottoms

Beck

56700

Upstream of
Whinhill
Fish Farm

West

Abstraction
Whinhill

56787

Beck

Mid
– discharge

TA04934-

TA0515056525

West
Beck

Fish Farm
Downstream
of Whinhill
Fish Farm

West

TA0573756184

Beck

Wansford

West

TA06400-

Bridge

Beck

56100

Upstream
Ryder
Abstraction
Downstream
Rainbow
Springs
Downstream
Humberside
Fish Farm

West

TA0643855861

Beck
West

TA0627354057

Beck
West

C
TA0619953789

Beck

Upstream of

-

-

---

-

-

---

2005

-

B

-

-

0.96

2005

-

B

-

-

---

2005

B

-

6

2

2007

A

-

6

1

2007

TA08073-

PWS

West

Abstraction

Beck

52093

at Rotsea
Downstream

TA08118-

of PWS

West

Abstraction

Beck

52052

at Rotsea
Skerne

River

Grid

Beck

Hull /

reference

Frodingham

West

not

Beck

Beck

available

Frodingham

Kelk

reference

Beck

Beck

not

Harpham

Grid

available
“-“ = No data available. (Source: Environment Agency, www2)
Key
Chemistry Quality & Biological Quality: A = Very Good, B = Good, C = Fairly Good, D = Fair, E = Poor, F = Bad
Nitrates & Phosphates: 1 = Very low, 2 = Low, 3 = Moderately Low, 4 = Moderate, 5 = High, 6 = Very High
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The chemical water quality classification is based on ammonia concentration,
biochemical oxygen demand (BOD) and dissolved oxygen within water samples. There
are six grades ranging from A (very good salmonid fisheries, cyprinid fisheries and
natural ecosystem) to F (very polluted rivers which may cause nuisance and severely
restricted ecosystems).
The biological water quality of the river is based on the macro-invertebrates present in
a sample compared with the range of species which would be expected in an unpolluted river. The classification ranges from A (biology similar to that expected for an
unpolluted river) to F (biology limited to a small number of species very tolerant of
pollution) by the Environment Agency.
Water samples are also analysed for the nutrients nitrate and phosphate and a
classification is given to the water depending on the concentration of the nutrients
identified. The nitrate classification ranges from 1, (very low concentration averaging 5
mg NO3/l) to 6 (>40 mg NO3/l). The phosphate classification ranges from 1, (very low
concentration averaging 0.02mgP/l) to 6 (excessively high concentrations >1.0mgP/l).
Water quality within the SSSI is “very good” within the upstream stretches of Driffield
Trout Stream and Frodingham Beck but only “good” further downstream of the fish farms
at Wansford and Humberside. The potential impacts of fish farming on water quality
along West Beck are currently being investigated under the West Beck Project (Section
4.7).
Nitrate concentrations throughout the SSSI are very high, which is likely to be related to
diffuse pollution from agricultural land in the catchment and from springs arising from the
aquifer. Phosphate concentrations within the Skerne Beck immediately before it enters
the West Beck as well as Old Howe before it enters the Frodingham Beck are also high,
possibly transporting phosphate into the main SSSI channel. It is also possible that
management activities at a golf course in the upper reaches of the catchment could be
resulting in nutrient-rich surface water runoff entering the watercourse, due to the use of
fertilisers (Environment Agency, 2008b).
The West Beck Project has been working to set targets for water quality that reflect
favourable condition in the SSSI as well as working towards the Conservation
Objectives Targets (refer to Section 6.3) . It has been determined that chemical water
quality should reach GQA “Grade A” standard whilst biological water quality (macroinvertebrate community) should reflect high ecological status under the Water
Framework Directive, including “Mayfly nymphs: Ephemerellidae, Potamanthidae,
Ephemeridae. Stonefly nymphs: Capniidae, some Taeniopterygidae. Moderately
pollution-tolerant beetles, molluscs and common invertebrates such as the shrimp,
Gammarus pulex. Leeches, midge larvae and worms (ubiquitous and tolerant of a very
wide range of water quality)” (Environment Agency, 2008c).

4.8

Water abstraction
The Hull and East Riding Catchment Abstraction Management Strategy (CAMS)
(Environment Agency 2006A), sets out how water abstraction will be managed until
2011. The Environment Agency has issued 33 abstraction licenses in the River Hull
Headwater catchment, which apart from those associated with fish farms are distributed

River Hull Technical Report
Final Report

9T5336/Hull01/303330/Hayw
- 34 -

June 2010

with no particular pattern. The CAMS area includes three surface water units of
relevance to the River Restoration Plan (Table 4.3).
Table 4.3

Summary of Abstraction Licensing within the River Hull Headwaters

River

Water

Management Unit

Availability Status

Resource

Kelk Beck

No water available

Target Status
No water available.

at low flows
Upper West Beck
Upper Hull

No water available

No water available.

at low flows

West Beck is prone to low flows and is over-abstracted.

Local knowledge indicates that the

Over-licensed at

Over-licensed. Preferred option is to review all time limited

low flows

licenses when they expire and reduce licensed quantities.
This volume reduction will not be enough to change the
resource availability status to no water available, although it
will reduce the risk of the unit becoming over-abstracted.

Source: Hull and East Riding Catchment Abstraction and Management Plan (2006).

A number of fish farms operate adjacent to West Beck. These fish farms, Wansford
Trout Farm Ltd and Humberside Fish Farm, abstract water from and discharge water to
the West Beck. The impact of fish farming on West Beck is being investigated as part of
the Restoring Sustainable Abstraction (RSA) programme. Overall, the biological water
quality within the West Beck is not at the target status required to meet UK Biodiversity
Action Plan standards for chalk rivers or generic standards for SSSIs (Environment
Agency 2008b). The West Beck Project will therefore use the Conservation Objective
targets and identify appropriate target standards for flows, water quality and habitat
structure, which will contribute to favourable condition status of the SSSI.
There are also 52 groundwater abstraction licenses within the River Hull Headwaters
area. This equates to 23% of the total 223 groundwater licenses and 13% of the total
licensed quantity in the whole of the CAMS area (Environment Agency, 2007). The
major licensed abstractor of groundwater is Yorkshire Water for the supply of potable
water and services to the communities of Driffield and the surrounding area
(Environment Agency, 2003).
Due to the dependency of surface water features on baseflow from groundwater, the
groundwater resource availability status is “no water available” (Environment Agency,
2006a). The target status in 2009 and 2015 for resource availability is to maintain the
“no water available” status (Environment Agency, 2006a). Any new groundwater
abstraction licenses issued will be subject to restrictive conditions, such as ‘hands-off
levels’. There will be no impact on existing abstraction licenses and a presumption of
renewal of existing licenses subject to local considerations has been made within the
current Catchment Abstraction Management Strategy (Environment Agency, 2006a).
The CAMS is updated on a yearly basis, and was last updated in April 2008. Following
publication of the CAMS in 2006, the water availability and restrictions within the Upper
Kelk Beck, Upper West Beck, Upper Driffield Canal, Upper Mires Beck and Lower Mires
Beck have not changed since publication in 2006. The volume of water available for
abstraction from the Upper Hull management unit has been amended within the 2008
update to include Hands Off Flow (HOF) conditions. Water availability within the
groundwater management units has not changed since the publication of the CAMS in
2006 (Environment Agency, 2008).
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4.9

Land use

4.9.1

Current land use
The catchment area of the River Hull has a diverse character of settlements and land
uses, including urbanised areas, market towns, villages, hamlets and farmsteads
(Environment Agency, 2003). The upper catchment is predominantly occupied by
agricultural land use including both arable and grazed land. The land to the north and
east of the River Hull Headwaters is predominantly used for grazing and arable, whilst in
the middle catchment, arable land is dominant.
Agricultural land use influences the River Hull Headwaters in a number of ways.
Creation and maintenance of the artificial drainage network of drains and dykes has
transformed historical wetland areas into land of agricultural use. Cattle trampling of
river banks has also occurred, increasing sediment input to watercourses, and is
recorded in SSSI Units 35, 36 and 37 as a reason underlying unfavourable condition
(Table 3.1). An increase in the proportion of surface run-off reaching the drainage
network is probable due to bare soil surfaces and non-contour ploughing of fields, as
well as the creation of the drainage network itself.

4.9.2

Land use change
Historically, the River Hull Headwaters sub-catchment was an extensive area of
marshland. However dramatic changes occurred to the landscape in the 18th and 19th
centuries, including the construction of a major land drainage scheme and engineered
river channels (Environment Agency, 2003). The result of these changes was to enable
the land to be used for agriculture and reduce the frequency of flooding.
The land use within the catchment of the upper headwaters of the River Hull SSSI has
remained predominantly agricultural since 1851. However, significant change has taken
place through the urbanisation of Driffield, particularly towards the south and south-west
of the town. Associated infrastructure development has also occurred, particularly the
road network which now crosses the channel at a number of locations. Urban
development has also taken place on the floodplain adjacent to the channel south east
of Wansford and at Snakeholm in West Beck. Development in these areas is
predominantly associated with fish farms and hatcheries with associated intakes, outfalls
and flow controls.
Adjacent to the channel in the east of Driffield Trout Stream, agricultural land has been
replaced with Driffield Golf Course, which extends along both sides of the channel.
Individual farm applications have been made under Defra’s Environmental Stewardship
scheme Most of the land upstream of Bell Mills, around Wansford and Harpham, is
within either Entry Level Stewardship, Higher Level Stewardship or Countryside
Stewardship.
The East Riding of Yorkshire and North Lincolnshire catchment (which includes the
River Hull headwaters) is within a Catchment Sensitive Farming Delivery Initiative 20062011: Priority catchments (Natural England, 2008). The River Hull is one of Natural
England’s Target Areas for Higher Level Stewardship. The Target Area is important for
its significant contribution to the biodiversity, historic environment and resource
protection Higher Level Stewardship Objectives. The main priority is the River Hull
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Headwaters chalk streams which have significant resource protection issues, with
particularly well preserved historic settlements (Natural England, 2008).

4.10

Channel modification
Large parts of the River Hull Headwaters’ channel and riparian corridor have been
modified. These modifications can be divided into the following categories: drainage
improvements, milling activities, navigation, flood defence, water level control and weedcutting. A brief summary of the works undertaken for each category is provided below.

4.10.1

Drainage improvements
Major changes to the landscape occurred in the 18th and 19th centuries, with the
construction of a major drainage scheme and the engineering of river channels. The
River Hull Headwaters catchment was extensively drained to enhance agricultural
productivity and reduce flooding of the area. Intensity of the drainage network occurs
greatest in the eastern sections of the headwaters, associated with expanse of adjacent
agricultural land. The main dykes that drain the floodplain are:
•
•
•
•
•
•

Old Howe and White Dyke which feed into the Foston Beck,
Skerne Beck which enters the West Beck to the north of Corpslanding;
Lingholmes Beck which feeds into the Kelk Beck;
Southburn Beck which feeds into the Eastburn Beck;
Main Drain which runs parallel to the canal and West Beck, and
Nafferton Drain which enters the canal system below Wansford.

The location of the main drains is illustrated in Figure 1.2. These drains and becks flow
back into the River Hull Headwaters, and are therefore considered to be part of the high
level drainage system.
Historic mapping also indicates that, by 1851, realignment to straighten a large section
of the original channel along Kirkburn Beck and Driffield Trout Stream had occurred.
The historical maps clearly show the meandering pattern of large sections of the old
course, which has been dissected by the realigned channel that exists today. This is
also likely to have been undertaken for drainage purposes.
4.10.2

Milling activities
There are several historic mills in the catchment:
• Lowthorpe Mill on Kelk Beck;
• Foston Mill on Foston Beck; and
• Bell Mills on West Beck.
The mills are associated with historic channel modification and several structures. At
Bell Mills, the river is split into two channels, where historically, water was required for
milling purposes. A four gate sluice remains in place, which once controlled water levels
to power a water turbine, but is now only utilised to control water levels. It is considered
that the water level is now controlled for aesthetics, flood defence and angling. The
channel which passes through the current mill infrastructure exhibits localised bank
protection and modification.
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4.10.3

Navigation
The Driffield Canal system, which runs parallel to the main channel for much of its route,
stretches approximately 6km south-west from Driffield to Wansford and onward to
Brigham.
Analysis of historical mapping indicates that the canal system was
constructed prior to 1851. Dredging was historically undertaken to maintain the
commercial navigation that extended upstream to Corpslanding (along West Beck),
Brigham and Frodingham (on Frodingham Beck). However, the construction of the
Driffield Canal also meant that navigation was not undertaken on the majority of West
Beck, and as a result it still retains a naturally meandering planform upstream of Copper
Hall. This is also the case along Driffield Beck, where there is limited channel
modification.

4.10.4

Flood defence
Due to the low lying nature of the catchment, the River Hull has a long history of channel
modification for flood defence, predominantly in the form of flood embankments.
Records show that by the late 1200s, the entire lower reaches of the River Hull and
adjacent drains were embanked, and have been continuously maintained since that
time. The current extent of flood defences in the River Hull Headwaters is illustrated in
Figure 4.6. Successive encroachment of the banks into the river channel has also
resulted in a gradual reduction in the width of the channel. Migration of the channels
across their floodplains is also limited in some locations by flood defences such as steel
sheet piling and concrete / brick walls. Such structures are likely to have been intended
to reduce bank erosion in localised areas.
In central parts of the SSSI the embankments are discontinuous and often restricted to
one side of the river channel (see Figure 4.6), such as in West Beck at Wansford and
Driffield, and in Kelk Beck north of Foston-on-the-Wolds, and as such are intended to
protect particular features from inundation.
Further downstream in West Beck, Frodingham Beck and Foston Beck, the
embankments in the lower reaches of the SSSI units become almost continuous and
fringe both sides of the river channel. In these locations, embankments are typically
designed to protect agricultural land. Over time, the channels have become perched
due to the lack of connectivity between the river and the floodplain and consequent
sedimentation on the channel bed. The channel bed now sits above the surrounding
land, which is drained by the low level system.
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4.10.5

Water level control
A number of flow control structures exist within the River Hull Headwaters SSSI channel,
including mill weirs, sluice gates and structures associated with major fish farms (Figure
4.6 and Table 4.4). These structures are likely to act as bed grade controls (limiting the
adjustment of channel bed gradient) and control water levels by impounding water
upstream. An information sheet for each key structure is provided within Appendix D.
Table 4.4

Structures within the River Hull Headwaters SSSI

Structure

Description

Function

Poundsworth
Weir and
sluices

The Poundsworth weir on Driffield
Trout Stream controls flows
towards Bell Mills. Upstream of the
main structure, an additional weir is
present on the left hand bank
diverting water into the presumed
original channel. Further upstream
is a concrete sluice structure,
which appears to be disused at
present. A number of structures
are present further upstream which
connect to pipes transporting water
to the north of the channel.

It is understood that the weir
was originally used to drive a
turbine associated with a mill.
The mill is no longer present.
Following this, the structure
has been used to raise water
levels in order to divert water
into a former fish farm on the
left hand bank. The fish farm
is also no longer operable.

Bell Mills
structures

There are several structures
present around Bell Mills. These
include the main sluice immediately
upstream of Skerne Road bridge,
and three additional sluices located
downstream of Skerne Road (on a
separate arm of the watercourse).
The main sluice comprises 4
individual gates, each 1.25m wide.
Flows through the sluice drop by
approximately 1.6m into a brick
arched culvert.

Any of the four sluice
structures could be used to
control upstream water levels.
From discussions with the East
Yorkshire Chalk Rivers Trust, it
is understood that the mill
formerly used the impounded
water as a supply for the
turbine which is now not in use.

Whinhill Weir

This structure is located on the
West Beck and comprises 5
vertical rising sluices, each 1.7m
wide. The vertical rising sluices
are currently acting as weirs. A
boardwalk runs across the
concrete support providing access
to operate the sluices to the
opposite bank.

The structure is currently used
to raise water levels within the
West Beck. This impounded
water is then diverted into a
number of fish farm ponds (at
Wansford Trout Farm) located
on the left hand bank of the
West Beck. The water then
flows bank into the West Beck
approximately 500m
downstream after flowing
through an aerator.
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Structure

Description

Function

Copper Hall
Weir

Copper Hall Weir comprises three
wooden struts present across the
channel. At the time of the survey,
no boards were present within the
weir, resulting in the structure
having no significant impact on the
water levels within the West Beck
at the time.

The survey identified that the
structure does not appear to
have any drop boards or water
level control features present.
The wooden struts are acting
primarily as weed traps.

Cleaves Weir
(and
Humberside
Fish Farm
offtake)

Cleaves Weir comprises three
main sections, each 3.75m in width
with a further two sections tying
into either bank of the river. The
central three sections of the weir
can be adjusted to raise water
levels. Humberside Fish Farm
offtake is a smaller structure
located approximately 1500m
upstream and comprises a stop log
weir approximately 1.8m wide.

Cleaves Weir is used to raise
water levels in order to abstract
water for use within the
Humberside Fish Farm. The
off-take located further
upstream allows the
abstraction of water from the
West Beck into a channel that
runs parallel to the main
watercourse. This then feeds
the Humberside Fish Farm
lagoons.

Lowthorpe Mill
Weir

Lowthorpe Mill is located on the
Kelk Beck and comprises 2
undershot sluices, which are set
into a brick and concrete channel
structure adjacent to Mill Farm. A
bypass weir is present
approximately 100m upstream of
the main structure, which flows to
the east of the mill race channel.
This bypass channel flows back
into the Kelk Beck south of
Lowthorpe Bridge.

The water levels upstream of
the main structure are
controlled by the operation of
the mill sluices. The weir was
originally constructed to raise
water levels for milling at Mill
Farm. It is likely that the
structure is now used to control
water levels for aesthetic and
recreational reasons such as
fishing.

Foston Mill
Weir

Foston Mill weir comprises a 2.8m
wide sharp-edged weir sluice.
Approximately 20m upstream of
the weir is the bifurcation between
the mill race channel and the
bypass channel. It is unclear which
channel originally served the mill
and which acted as the bypass.
The weir is located on the right
hand channel. The left hand
channel is heavily overgrown and
does not appear to contain any
flow. A plastic pipe runs up and
over the weir, which is considered
to be an incomplete eel pass.

It is understood that Foston Mill
weir used to drive a turbine at
the former mill. The weir is
now used as an Environment
Agency gauging station.
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Hempholme weir is located just downstream of the study area and acts as the main
control on water levels in the River Hull Headwaters system, as well as representing the
tidal limit. This structure is owned and used by Yorkshire Water to maintain water levels
for abstraction to feed the two reservoirs and water treatment works at Tophill Low. The
reservoirs at Tophill Low provide important standing open water habitat for overwintering
wildfowl and are consequently also designated as a SSSI.
During high flows, Hempholme weir is “drowned out” by the increased water levels,
meaning that tidal levels become the dominant control on upstream water levels instead
(Environment Agency, 2003). The influence of tidal levels in turn, is modified by the Hull
Tidal Surge Barrier, built in 1980, which protects the middle and lower River Hull
catchment from tidal flooding caused by surge tides from the Humber Estuary.
4.10.6

Weedcutting
Areas where aquatic weed control is undertaken by the Environment Agency are
indicated in Figure 4.7. The map shows that the vegetation within the majority of the
River Hull Headwaters are managed, extending from southwards from Bracey Bridge at
Harpham to Frodingham Bridge. Aquatic weed control is also carried out from The Butts
on West Beck (located at the confluence of Driffield Beck and Driffield Trout Stream)
downstream to the confluence point at Emmotland (Environment Agency, 2007). In
addition, the river keeper undertakes weed cutting on the Driffied Trout Stream and
Driffield Beck. A small section of channel between Frodingham Bridge and the incoming
Driffield Canal is not maintained (Environment Agency, 2007).
In-channel vegetation is regularly cleared or cut back in the West Beck (Environment
Agency, 2008c). This will affect channel velocities and affect patterns of erosion and
sediment deposition. The weed is cut by a weed cutting boat in the lower, navigable
part of the West Beck downstream of Cleaves Weir; an excavator, as well as hand
cutting between Bell Mills and Cleaves Weir; and selectively by hand in the upper
reaches of West Beck, upstream of Bell Mills and Kelk Beck (Environment Agency,
2008c). It is understood that weed cutting by hand involved the use of ‘jingle blades’.
This led to the removal of gravel and bankside vegetation to allow access to the river.
Weed cutting has been relaxed over the last decade, including the cessation of weed
cutting on some reaches within the River Hull Headwaters system. Frodingham Beck
and West Beck have also not been maintained for commercial navigational purposes
since the late 1940s and siltation has occurred as a result of the historic overwidening
and overdeepening (see Section 5.2.3).
Specific areas of marginal siltation
accumulation were previously noted along West Beck between Corpslanding and the
Frodingham Beck confluence (Environment Agency, 2002).
The East Yorkshire Chalk Rivers Trust (EYCRT) provided the Environment Agency with
documentation regarding known issues along each of the SSSI watercourses in January
2009 (East Yorkshire Chalk Rivers Trust, 2009). According to this information, weed
cutting within the Eastburn Beck is undertaken selectively by hand. A boom located
upstream of Poundsworth weir is used to direct the resulting floating weed into a weed
trap on the left hand bank. Access to the weed trap is understood to be prohibited as a
result of the low level system adjacent to the main channel. It is considered that there is
a risk of the dissolved oxygen levels decreasing within the river, as the weed is left to
decompose within the weed trap.
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Areas of weedcutting undertaken by the Environment Agency within the River Hull Headwaters
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2007

Source Environment Agency,

4.10.7

Historic river enhancement
Consultation with key stakeholders indicates that river enhancement works have been
undertaken along several sections of the River Hull Headwaters. A summary of the past
and current works identified by the EYTRC presented in Figure 4.8 and further details
are provided in Appendix E.
The EYCRT have provided detailed information about the various river enhancement
measures undertaken in the catchment and these include:
•
•
•
•
•
•
•

Channel narrowing using faggots, woody debris and material from the bank.
Reintroduction of large woody debris.
Weir removal.
Bank reprofiling.
Removal of informal embankments.
Installation of gravel riffles and bars.
Fencing.

Large trees within the River Hull headwaters have also been subject to work by the
EYCRT. A number of willow trees at Snakeholm (along the West Beck) were pollarded
several years ago, to prolong the life of the trees and to prevent wind damage which
could have resulted in the loss of the tree or river channel blockage. A similar project
near Sunderlandwick, located adjacent to the Driffield Trout Stream has been recently
undertaken.
The EYCRT have provided before and after photographs and information of a number of
previous schemes and this has enabled a high level assessment of the success of the
different techniques. It is clear that channel narrowing using faggots is a particularly
successful treatment in the Hull Headwaters and that allowing the watercourse to infill
behind the faggots with silt during high flows rather than infilling artificially is an effective
and sustainable method. The use of woody material to delineate the edge of aquatic
ledges has had mixed success and needs careful consideration of the location of the
application. Alternatively, efforts to narrow the channel or create different flow types
using groynes or timber is not always successful if the design does not protrude far
enough across the channel. These and other learning points from past schemes should
be drawn upon for future channel enhancement works to ensure value for money and
ecological effectiveness.
The following catchment scale monitoring and control programmes are currently being
undertaken by the EYCRT, as identified during the consultation workshop with key
stakeholders held in September 2008:
(i) Co-ordinated mink control programme.
(ii) On-going vole and otter monitoring.
(iii) Riverfly monitoring partnership.
Information from the EYCRT, supplied to the Environment Agency in 2009 and 2010,
highlights further river enhancement works in the form of channel narrowing, bank
reprofiling and tree works.
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Ongoing and past river enhancement initiatives (information supplied by EYCRT)

River Hull Technical Report

Figure 4.8

June 2010

9T5336/Hull01/303330/Hayw

4.11

Chronology of anthropogenic change in the River Hull Headwaters catchment
Sections 4.7 to 4.9 demonstrate that land use and the physical structure of the River
Hull Headwaters have altered considerably in the last few centuries. An outline
chronology of these changes is provided in Table 4.5. This demonstrates that major
channelisation works and drainage improvements were implemented prior to the 1900s,
and that modifications have continued until the late 1970s.

4.12

Summary: catchment controls
•

The River Hull Headwaters are baseflow-dominated chalk streams which are
characterised by stable, clear flows.

•

The catchment is affected by abstraction pressures, with little or no availability in
the majority of areas. Insufficient groundwater discharge as a result of declining
rainfall receipts cause low flows and increased sedimentation.

•

The drainage network has been extensively modified over the last three hundred
years. These modifications include:
o Drainage improvements (creation of new drains);
o Channel dredging and weed cutting;
o Artificial or modified channels associated with milling;
o Modified channels to allow navigation;
o Extensive flood embankments fringing the channel;
o Weirs and sluices to control water levels.

The modifications and changes to the flow regime have had a significant effect on the
geomorphology of the catchment and consequent impact on the typical river habitat.
The following chapter describes the current morphology in more detail before
considering how this might be impacting ecology in Chapter 6.
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Major land drainage scheme and
engineered river channels in the 18th
and 19th centuries transforms
wetlands into agricultural land.

Capital works
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Flow patterns

Development of
fish farming
(since the
1950s).

Routine monitoring of water
quality by the Environment
Agency.

Two weirs installed in the
Elmswell Beck during long
periods of low flow in the 1980s.

Hull Tidal Surge barrier built in
1980 to the south of the study
area.

1970s-1980s

- 47 -

Closure of the Rainbow
Springs and Poundsworth
Fish Farms.

Relaxation of weedcutting over the last
decade.

West Beck capital
scheme to rebuild the
flood bank at
Corpslanding.

Enhancement works
undertaken by EYCRT,
including removal of one
of the weirs on Elmswell
Beck.

1990s - 2000s
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Flooding during late 1993 and early 1994, due to elevated
groundwater levels resulting in the area suffering the worst
flooding for almost 40 years. Major flood events also
occurred in 2000 and 2007.

Significantly lower than long-term average autumn flows
observed in 1980s and 1990s, particularly in West Beck and
Elmswell Beck.

Agricultural landuse has led to
trampling by cattle.
Urbanisation and the development of associated infrastructure.

Driffield golf course replaces
agricultural land – potential influence
on water quality in West Beck.

Predominant land use is agricultural.

Landuse changes

1950s-1960s

Cessation of maintenance for
navigational purposes upstream of
Corpslanding, Brigham and
Frodingham (1944). Fine sediment
allowed to accumulate in the river
channels.
Continuous maintenance of embankments since their construction in the late 1200s.

Large parts of the channel and
riparian corridor have also been
modified for milling activities and
water level control.

1900s-1940s

River Maintenance

Construction of canal system (pre1851).
Dredging was undertaken to
maintain the commercial navigation
that extended upstream to
Corpslanding, Brigham and
Frodingham.

Entire lower reaches embanked (late
1200s)

Construction of Bell Mill’s in the late
18th Century, which split the river in
two to allow for water abstraction.

Pre-1900

Table summarising chronology of anthropogenic changes in the River Hull Headwaters

Change

Table 4.5

5

GEOMORPHOLOGICAL BEHAVIOUR OF THE RIVER HULL HEADWATERS

5.1

Purpose of this section
This section presents an analysis of the geomorphological behaviour of the River Hull
Headwaters within the study area combining the results of the desk based assessment
and field survey. The field survey data has been analysed in a GIS to display spatial
trends of parameters which can be used to indicate catchment-scale geomorphological
characteristics. More specific details of reach-scale characteristics can be found in the
Watercourse Summary Sheets (Appendix C). Cross-reference will be made to Section
4 which describes the factors influencing geomorphological response. Catchment-scale
behaviour is described grouping the tributaries according to their geomorphological and
ecological character and relevant SSSI units (Table 5.1).
Table 5.1

Grouping of SSSI units and watercourses used in catchment scale descriptions
System

Driffield Beck System
West Beck System
Foston Beck System

5.2

Channel geomorphology

5.2.1

Long profile

Watercourses

SSSI unit

Elmswell Beck & Driffield Beck

33

Eastburn Beck & Driffield Trout Stream

34

West Beck

35

Kelk Beck & Foston Beck

37

Frodingham Beck

36

Bed level and water level data have been compiled for the study reach of the River Hull
using data contained in the River Hull Flood Risk Management Strategy Model (Halcrow
Group, 2008). This model was initially developed by the National Rivers Authority (NRA)
in 1990 and then extended and updated by the Environment Agency and Halcrow
between 2000 and 2002. The model was further developed in 2004 by Babtie, Brown
and Root. Halcrow more recently made a number of recommendations to the model,
prior to its use for assessing flood risk management options for the current Flood Risk
Management Strategy. The model covers the two main tributaries of the River Hull
Headwaters and comprises 111 cross sections (Table 5.2).
Table 5.2
River name
in model

Cross-sections within the River Hull FRM Strategy model
Cross
Sections

West Beck

72

Foston Beck

39

Extent

Watercourses

Driffield railway crossing to the confluence
with Frodingham Beck at Emmotland
Lowthorpe railway crossing to the
confluence with West Beck.

West Beck only
Kelk Beck (lower reaches),
Foston Beck, Frodingham Beck

SSSI watercourses that are excluded from the model include:
•
Eastburn Beck and Driffield Trout Stream;
•
Elmswell Beck and Driffield Beck; and
•
Upstream reaches of Kelk Beck.
Long profiles from available cross-sections for SSSI watercourses, based on the
minimum bed level from each cross section, are shown in Figure 5.1. As a result of the
above reaches being excluded from the model, there is no cross sectional or bed
elevation data available for Poundsworth Mill on the Driffield Trout Stream, or Lowthorpe
Mill on the Kelk Beck.
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10.000

West Beck Bed Elevation
1 in 2 yr water level (max. stage)
1 in 200 yr water level (max. stage)
In-channel structures
Foston Beck Bed Elevation
1 in 2 year water level (max. stage)
1 in 200 yr water level (max. stage)
In-channel structures
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Distance Downstream (km)
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A: Driffield Railway Bridge
B: Bell Mills Sluice
C: Whinhill Weir
D: Wansford Bridge
E: Copper Hall Weir
F: Cleaves Weir
G:Corpslanding Bridge
H: Hempholme Weir
I: Lynesykes Road Bridge
J: Small un-named weir
K: Foston Mill weir
L: Frodingham Bridge

In-channel Structures:

30.000
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Figure 5.1
Long Profiles along West Beck and Foston Beck (includes Kelk Beck, Foston Beck, Frodingham Beck). Note Poundsworth Mill is omitted due to lack of
elevation information.

Elevation (m)

Figure 5.1 demonstrates that the weirs are drowned out by low magnitude flood events,
such as the 1:2 year event. During lower flows, however, the structures impound flows
from the crest level indicated in the figure. Low flow water levels are likely to follow a
similar hydraulic gradient to that demonstrated by the 1:2 year flood.
The long profile of the West Beck demonstrates that the river can be divided into two
distinct sections; a steep gradient reach in the upper section (Driffield railway bridge to
19.56 km downstream) and a low gradient section downstream of the bridge crossing at
Corpslanding (19.56 km to 23.701 km downstream).
The uppermost reach has a mean bed slope of 0.076, and bed elevation decreases from
11.164 m AOD to 1.978 m AOD. A number of in-channel structures are present
throughout the West Beck, which have a significant influence on the long profile, in
particular Bell Mills sluice. Increases in bed elevation can be observed immediately
upstream of the major weirs and sluices that cross the channel, and are likely to reflect
sedimentation upstream of these structures. Channel gradient reduces considerably in
the lower reach, with mean bed slope falling to 0.014. In this approximately 4 km-long
section of the channel, bed elevation falls from 1.978 m AOD to 1.152 m AOD. The
influence Hempholme weir can also be observed maintaining 1 in 2 yr water levels, but
being “drowned out” during 1 in 200 yr water levels.
The long profile of the Foston Beck demonstrates that the river can be divided into two
sections: a low gradient uniform upper section (Driffield railway crossing over the Kelk
Beck to Foston Mill weir), and a more varied lower gradient reach downstream of Foston
Mill weir. The upper section of the beck has a bed slope of 0.051, and bed elevation
decreases from 8.642 m AOD to 5.067 m AOD over 5.591 km. The lower section has a
slope of 0.036, and bed elevation decreases from 1.930 m AOD to 0.756 m AOD over
3.85 km. The key structure along Foston Beck is Foston Mill Weir, which results in a fall
of 3.13 m AOD across the structure.
At the time of writing, no repeat levelling survey information was available to either this
project or the River Hull Flood Risk Management Strategy. It is therefore not possible to
comment on quantitative changes in channel long profile. It is likely that confinement of
the river channels by embankments has led to the adjustment of the channel in the
vertical plane through sedimentation. However, there is no quantitative evidence.
5.2.2

Channel planform
Comparison of the current mapping of the River Hull Headwaters with historical
Ordnance Survey mapping of the area (OS First Edition Maps, dated 1851) and analysis
of aerial photography has enabled identification of changes to the planform of the
watercourses during this period as illustrated in Figure 5.2. At several locations
widening of the meanders (typical of meander bends) has also occurred due to bank
erosion, and indicated in Figure 5.2. This is particularly evident west of Wansford in the
West Beck.
As discussed in Section 4.10, channel modification has led to changes in channel
planform, particularly due to milling and navigation activities. Meanders have been cutoff at various locations including south of Snakeholm Bridge and at Wansford Trout
Farm. Meander cut-offs that are believed to be due to natural processes have also
occurred along Driffield Beck, which is meandering and unmodified in planform.
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5.2.3

Channel characteristics
Channel characteristics vary between the tributaries that make up the River Hull
Headwaters SSSI. As base-flow dominated chalk streams the River Hull Headwaters
would naturally be characterised by wide and shallow cross-sections (Environment
Agency, 2002). Where the channel is relatively unmodified, these characteristics are
evident, such as upper reaches of the West Beck and Driffield Beck system. However,
bankfull capacity has been increased through historical dredging and construction of
flood embankments along the Foston Beck system and lower reaches of West Beck,
(see Section 4.9.4), although little or no dredging is currently undertaken. The cross
sectional dimensions of the river have therefore been modified to produce a deeper
channel that would be expected for chalk streams. The modified channel cross sections
have also prompted an active response within the system to reduce channel capacity
through sedimentation (Environment Agency, 2002).
Cross-sectional dimensions
In order to analyse trends in channel dimensions within the River Hull Headwaters, the
bankfull width and depth of the river channel were obtained from the channel cross
sections, and width:depth ratios were calculated (Figure 5.3). The data was separated
to illustrate the two main river systems within the model; the West Beck system and
Foston Beck system.
The West Beck system displays a varied width:depth ratio upstream, becoming more
uniform further downstream. Mean bankfull width is 22.32 m, and mean bankfull depth
is 2.28m within the West Beck system. Width:depth ratios range from 3.91 to 20.32,
with a mean value of 10.10. This value is relatively low in comparison with many chalk
river systems. The commonly used Rosgen (1994) classification system considers any
channel with a width:depth ratio of less than 12 to be low. This demonstrates that the
lower reaches of the West Beck remain overdeepened as a result of historical dredging
activities associated with navigation and flood defence.
The Foston Beck system displays a more uniform width:depth ratio in comparison with
the West Beck system. Mean bankfull width is 16.22m, and mean bankfull depth is 2.81
m. Width:depth ratios range from 3.13 to 9.04, with a mean value of 5.85. The average
width:depth ratio is low and indicates that much of the system has been overdeepened.
Foston Mill weir in particular reduces the width:depth ratio, as well as reducing the bed
level.
Observed channel characteristics in the field
Channel characteristics observed during the field survey are presented in Table 5.3.
The SSSI has been divided into the three main systems to reflect the difference in
characteristics between the tributaries.
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West Beck

Localised areas of the bank have
been reinforced (e.g. FRO01).

Graded banks have been observed
through the majority of the
catchment and are the dominant
bank profile. Although this bank
profile is present along unmodified
sections of the river it is also typical

Banks should be shallow
to allow for encroachment
of marginal vegetation into
the channel.

The majority of the Kelk Beck has a
rectangular / trapezoidal cross
section, while the reaches
downstream of the Kelk Beck have
U-shaped cross sections.

Shallow cross-sectional
profile and low scouring
energy of chalk rivers

Bank material should be
natural and un-modified.

The channel is predominantly
sinuous. Sections of the channel
have been artificially straightened,
including the upper Kelk Beck, and
Foston Beck.
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Graded banks are the dominant profile within the
majority of the West Beck, and the downstream
section of the Eastburn Beck. Vertical bank
profiles are dominant within Driffield Beck, and
the upstream section of Eastburn Beck. Stepped
profiles are present within the central sections of

Localised areas of the bank have been reenforced (e.g. DRI01, DTS08).

The majority of the reach has a U-shaped cross
section. The Eastburn Beck and Driffield Trout
stream have rectangular cross sections.

The reach is predominantly meandering.
Sections of the Eastburn Beck and Driffield Trout
Stream have been realigned and follow a
straightened course with localised sinuosity, while
the Driffield Trout Stream is more meandering.

The upper sections of the Eastburn Beck and
Elmswell Beck flow through a shallow, v-shaped
valley. Within the remaining reaches, the
floodplain becomes wider with little variation in
relief.

(SSSI Units 34 & 35)

System (SSSI Units 36 & 37)

The channel flows within a concave
/ no visible valley form, with little
variation in relief.

West Beck System

Foston and Frodingham Beck

Channel form should be
generally characteristic of
river type, with
predominantly unmodified
sinuous planform and
profile. Less than 10% of
each SSSI unit should be
artificial, straightened,
widened or deepened.

Valley form is controlled
by topography and is
unlikely to be modified
significantly.

Ideal Scenario

Channel characteristics
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Graded banks have been observed throughout the
majority of the reach, with the exception of the
southern most point on the Driffield Beck, which
exhibits low cliff / vertical profiles.

The banks of the Hull Headwaters are dominated
by fine sediments (< 2 mm) along the entire study
reach.

The majority of the reach has a U-shaped cross
section, with the exception of the downstream
section of Driffield Beck, which displays a more
rectangular cross section.

The reach is predominantly meandering. The
upper Elmswell Beck follows a sinuous course,
becoming an irregular meandering course at the
downstream section.

The upper section of the Elmswell Beck flows at the
base of a shallow v-shaped valley. Within the
remaining sections, the floodplain becomes wider
within the concave / bowl shaped valley.

(SSSI Unit 33)

Driffield Beck System

Flow regime should be
characteristic of the river.
There should be no
obvious shortage of water
availability. Chalk river
can be expected to have
distinct channels, low
longitudinal frequency of
riffles and pools (high
occurrence of glide
habitat)

Ideal Scenario
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Flow

Feature

West Beck, however are not the dominant profile.

of sections that have been subject
to historical regrading works.
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The flow rate within the upstream sections of
Eastburn Beck is a relatively swift flowing run.
There are localised pools of turbulent flow
downstream of weirs including Poundsworth, Bell
Mills, Whinhill, Wansford and Cleaves weirs and
impounded sections upstream. The flow rate
within the downstream sections of the West Beck
is a slower flowing glide.

(SSSI Units 34 & 35)

System (SSSI Units 36 & 37)

Flow within the upstream reaches is
relatively fast, becoming a slower
flowing glide within the Foston and
Frodingham Beck. Ponds and
marginal deadwaters are present
throughout the majority of the
system, apart from the Frodingham
Beck. The weirs at Mill Farm and
Foston Mill produce turbulent flow
downstream with impounded flow
immediately upstream.

West Beck System

Foston and Frodingham Beck
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The flow velocity within the reach is a relatively fast
flowing run, with pools are marginal deadwater
throughout the reach. Two small weirs are present
within the system, producing localised turbulent
flow immediately downstream.

(SSSI Unit 33)

Driffield Beck System

Valley forms within the River Hull Headwaters
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Channel planform within the River Hull Headwaters

Final Report

River Hull Technical Report

Figure 5.5

- 57 -

June 2010

9T5336/Hull01/303330/Hayw

Channel cross section within the River Hull Headwaters
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5.3

Function of the hydrological regime
The features of the hydrological regime described in previous sections (Section 4.6)
demonstrate that the hydrological regime of the River Hull Headwaters is influenced by
past and present management activities. The key features are summarised in the
following sections.

5.3.1

Influences of structures and channel modifications
The artificial drainage of the River Hull Headwaters catchment results in an increased
volume of surface water (and sediment) entering the SSSI watercourses. Whilst the
main lower drainage system discharges to the River Hull downstream of Hempholme
Weir, there are several drains which directly enter the watercourses carrying significant
quantities of fine sediment (see Section 5.4).
Flooding of largely agricultural land typically occurs in response to elevated groundwater
levels. Earth flood embankments protect agricultural land along the banks of the Kelk
Beck, Foston Beck, Frodingham Beck and lower reaches of West Beck prevent
overbank flooding in low magnitude events. Cultivation of the land is also reliant on
pumped drainage.
Hempholme Weir acts as a key control on water levels within the River Hull Headwaters
although it is located outside of the SSSI itself. Water levels within the SSSI are also
maintained at a number of locations by key structures causing localised impoundment.
The key structures are listed in Table 5.4 together with their influence on water levels.
At high flows, some of the smaller weirs are likely to be drowned out which will reduce
(or eliminate) impoundment (Environment Agency, 2008c).
Table 5.4

Key structures influencing water levels in the River Hull Headwaters

Name of
Structure

National
Location
Grid
Reference
Foston Beck System (Unit 37)
Lowthorpe
TA08788,
Mill Farm
Mill Weir
60450

Water
course

Influence

Kelk
Beck

Significant impoundment of water extending
approximately 100m upstream, causing silt
deposition on the channel bed. The channel is
also perched above the surrounding land
leading up to the weir. Turbulent flow
downstream causing scour of the bed. The
upstream water levels, and the balance of flows
down the mill race are controlled by the
operation of the mill sluices (If possible) and the
level of the stoplogs on the bypass weir.
Foston Mill
TA09348,
Foston on
Foston
Impoundment of water upstream with silt
weir
54844
the Wolds
Beck
deposition on the bed. Significant head drop of
approximately 1.5m over the sharp-edged weir,
into a deep channel that runs between two of
the farm buildings. Turbulent flow downstream
of the weir, creating a large deep pool and a
resting area for fish. Reports on the
Environment Agency’s HiFlows website that the
local fishing club used to maintain the upstream
level in the Kelk Beck by adjusting the weir.
Eastburn Beck and Driffield Trout Stream System (Unit 34)
Poundsworth
TA02228,
Driffield
Driffield
Significant impoundment of water upstream of
weir and
56327;
Trout
Trout
the weir, causing very slow flowing water and
sluices x2
Hatcheries
Steam
silt deposition on the bed. Algal growth was
TA02183,
also present upstream during the field surveys.
56301
During the original field survey, the channel was
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Name of
Structure

National
Grid
Reference

Location

Water
course

Influence

losing a small amount of water due to a leakage
in the weir. Downstream of the weir, the flow is
turbulent extending approximately 10m, which
has led to the creation of a deep pool feature.
West Beck System (Unit 35)
Bell Mills
TA02791,
Sluices x 4
56632

Bell Mills

West
Beck

TA02847,
56638

5.3.2

Whinhill Weir

TA04955,
56658

Wansford
Trout Farm

West
Beck

Humberside
Weir

TA06734,
54878

Humberside
Fish Farm

West
Beck

Cleaves Weir

TA06165,
53826

Cleaves
Farm

West
Beck

Any of the four sluices can be used to control
upstream water levels. The impounded area is
large, and probably runs at least 400m
upstream. A large island is present in the
centre of the channel upstream of Bell Mills. It is
unknown whether this feature would remain
without the water being impounded. The
impoundment of water upstream of the sluices
is causing silt deposition on the bed. There is a
significant drop in the head level downstream
as a result of the sluices. The main sluice has
been subject to vandalism over the last ten
years, meaning that operation of the sluice is
undertaken by a fork lift truck. This makes
operation difficult and fine tuning flows almost
impossible.
The weir is causing silt deposition upstream as
a result of impoundment. There is also a
significant head drop downstream of the weir,
which is likely to be causing bed and bank
erosion. The weir is also likely to be contributing
to the low flows for the 0.5km stretch
downstream.
The weir is present across an off-take channel
feeding into Humberside Fish Farm, and
causing impoundment of water upstream.
The weir is causing impoundment of water
upstream, causing silt deposition on the bed.
Turbulent flow was present downstream of the
weir on the right hand side of the channel
during the original survey, due to the majority of
the flow passing over the right hand side of the
weir during the surveys. This is causing both
bed and bank erosion. The surveys have
indicated that the river downstream of the
Cleaves weir is also impounded. This is
considered to be the result of Hempholme weir,

Impacts of abstraction and discharges
Fish farms have significant localised impacts on surface water flows between
abstraction and discharge points on the West Beck. The impact of Wansford Trout Farm
and Humberside Fish Farm is currently being investigated as part of the West Beck
project. Both fish farms abstract surface water directly from the West Beck using
operational sluices to control abstraction rates, discharging flow back to West Beck
some distance downstream. It is thought that West Beck is significantly affected as a
result of abstractions, particularly during dry periods, and the West Beck project aims to
identify the resulting impacts. In the mid 1980s, a 1km length of river was affected by
low flows as a result of abstraction, however the length of impacted river has recently
been reduced to 0.50km (Environment Agency, 2008c).
Potential actions from the West Beck Project may include:
•

Reduction of the volume of water abstracted at Wansford Trout Farm.
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•

5.3.3

Reduction of the length of impacted river between abstraction and discharge points
at Humberside Fish Farm.

Impacts of low flows
Periods of low flow have previously been cause for concern along the chalk streams as
a result of low rainfall and insufficient groundwater recharge and combined with the
impacts of abstractions and flow diversions. Low flows within the River Hull Headwaters
SSSI, are likely to have resulted in lower flow velocities, a loss of the winter scouring
effect, and consequently increased sedimentation during this period (Environment
Agency, 2003).
Whether natural or influenced by abstractions, the combination of low flow with sediment
ingress, oversized channels and impoundments impacts on in-stream ecology.
A field investigation was undertaken in November 2009 to observe the low flows to
compare against the field survey results in from the 2008 field survey and report is
presented in Appendix F.

5.4

Sediment regime

5.4.1

Sediment sources
Detailed field assessment, initial consultation and analysis of high resolution aerial
photography indicate there are four sources of sediment in the River Hull Headwaters:
•
•
•
•

In-wash of fine sediment in surface run-off from cultivated land.
Delivery of fine sediment via drainage channels and tributaries.
Localised trampling of channel banks by livestock.
Localised bank erosion.

The watercourse summary sheets contain annotated aerial photography indicating key
sediment sources where these occur. The distribution of sediment sources observed
during the walkover survey is summarised in Table 5.5 and Figures 5.7 to 5.12.
Table 5.5

Feature
Tributaries and
field drains
(Figure 1.2)
Cattle trampling
(Figure 5.7)

Bank erosion
(Figure 5.8)

Sediment sources
Distribution
The primary point sources of sediment in the catchment are field drains and natural
tributaries. A large number of field drains and tributaries were identified throughout the
catchment during the survey work. The sediment contributed by these drains is
generally derived from agricultural runoff (e.g. the Main Drain in WES07 and the Old
Howe Drain in FOS01).
Active trampling of the banks is present in discrete sections of channel throughout the
catchment, including both the West Beck and the Foston Beck (and tributaries), causing
localised bank instability and failure. The exception to this are the banks of the lower
Kelk Beck, which have relatively little trampling. Historical cattle trampling is most
prevalent in the lower parts of the West Beck on both banks, which has altered the bank
profile, leading to the establishment of berms.
Natural bank erosion is evident from both the interpretation of aerial photography and
direct field observations. Erosion of bank material is confined to localised sections of the
channel, particularly in the upper reaches where the channel remains relatively
unmodified and natural geomorphological processes persist.
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Sediment point sources: trampling
(recorded instances per reach)

Cattle trampling within the River Hull Headwaters
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Surface run-off from cultivated land
A significant amount of fine sediment is believed to enter the stream channels in surface
run-off, the velocity and competency of which has been increased by agricultural
practices. The interpretation of the aerial photography has revealed large areas of bare
and tilled land adjacent to the main channel throughout the catchment, and the most
significant locations are summarised in Table 5.6.
Table 5.6
River
Driffield Beck
(Unit 33)

Driffield Trout
Stream

Location of tilled land adjacent to watercourses
Location
Church Lane bridge
(upstream of confluence
with Little Driffield Beck)
to Driffield Trout Stream
confluence along the left
hand bank.
Tilled fields are in the
wider catchment area.

Additional comments
The majority of the reach is bordered by tilled land on the left
hand bank, with the exception of the centre of the reach where
residential gardens were present. Raised levees prevent
overland runoff directly into the reach.

South of Snakeholm
Bridge

Intense patches of bare ground occur adjacent to the channel,
particularly at the perimeter of tilled farm land. Tilled land
disconnected from the channel due to raised embankments.
The extent of bare/tilled fields increases northwards as the level
of embanking decreases. Tilled fields in this section occur both
adjacent to the channel and the wider catchment area and are
linked to the main channel by drainage channels.
The majority of the reach is bordered by tilled land, which is
connected to the channel by a number of drainage channels
feeding into the Foston Beck.
Tilled land present downstream of the canal, disconnected from
the channel by raised embankments.

Although tilled land is not directly adjacent to the channel, tilled
fields in the wider catchment area are connected to the river by
drainage channels.

(Unit 34)
West Beck
(Unit 35)
Kelk Beck
(Unit 37)
Foston Beck
(Unit 37)
Frodingham
Beck

Between Lowthorpe and
Foston-on-the-Wolds

Tilled fields widespread
adjacent to the channel
throughout.
Downstream of Driffield
canal.

(Unit 36)

The direct supply of sediment from tilled land adjacent to the Kelk Beck, upstream of
Lynesykes Road is likely to be significant given the proximity of the land to the top of the
left hand bank and lack of a riparian buffer zone. The tilled land also slopes towards the
channel, and the land has been ploughed directly towards the channel (Figure 5.9 and
Figure 5.10). In contrast, tilled land adjacent to the West Beck and Frodingham Beck
are disconnected from the channel by continuous flood embankments and the perched
nature of the channel.
Figure 5.9: Tilled land adjacent to
Kelk Beck upstream of Lynesykes
Road
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Figure 5.10: Tilled land adjacent to
Kelk Beck downstream of the railway
crossing at Lowthorpe

Field drains and Tributaries
There are several tributaries and field drains which directly enter the watercourses
carrying significant quantities of fine sediment (Table 5.7). This is not an exhaustive list
of all field drains and tributaries throughout the catchment, however it identifies the
significant sources of sediment into the SSSI watercourses. Figure 5.11 illustrates a
field drain entering the Kelk Beck, draining adjacent tilled land.
Table 5.7

Field drains and tributaries supplying sediment throughout the catchment

Watercourse

Field
drain/
Tributary

National
Grid
Reference

Observations

Driffield Beck
(Unit 33)

Little Driffield
Beck

TA01660
57145

Drains agricultural land transporting sediment into the
reach.

SE99856
58032

Grazing land adjacent to the tributary, transporting a
large amount of sediment into the channel. This is
evident at the confluence with the Elmswell Beck,
where a turbid pool was present.

TA00561
54978

Blocked with a significant amount of woody debris,
likely to be filtering sediment reducing the amount
entering the Driffield Trout Stream.

TA02289
56417

A discharge channel from the Poundsworth Fish
Farm is present, feeding into the main channel from
the left hand side. The discharge channel is heavily
silted, likely to supply sediment into the reach.

TA02295
56445

A small tributary is present feeding into the channel
from the left hand side, and appeared to have high
turbidity.

SE99198
55277

Turbid drain supplying sediment into the channel.

TA03275
56650

The West Beck flows back into the channel from the
left hand side. The cut-off meander is bordered by
grazing land, therefore is likely to be supplying
sediment to the channel.

TA05670
56316

The old discharge channel from the Wansford Trout
Farm is present entering the channel from the left
hand side, supplying a significant amount of silt into
the channel.

Main Drain

TA06704
54917

Enters the channel upstream of the off-take for the
Humberside Fish Farm, and supplies a significant
amount of sediment to the channel.

Field Drain

TA06139
53908

A field drain approximately 2.00m in width is present
entering the channel from the right hand side,

Elmswell Beck
(Unit 33)

Tributary

Southburn
Beck
Driffield Trout
Stream
(Unit 34)

Tributary

Tributary
Eastburn Beck
(Unit 34)
West Beck
(Unit 35)

Tributary

West Beck

Wansford Trout
Farm discharge
channel.
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Watercourse

Field
drain/
Tributary

National
Grid
Reference

Observations

draining agricultural land and supplying sediment into
the channel.

Frodingham
Beck
(Unit 36)

Skerne Beck

TA06194
53254

Enters the channel from the right hand side, which
has high turbidity. This is likely to be supplying a
significant amount of sediment into the West Beck.

Driffield Canal

TA08241
52727

Flows into the reach on the right hand side, carrying
high sediment load.

TA08151
61898

Water rising from a spring supplying sediment into
the channel from a natural source.

Field Drain

TA08774
60446

Small drain approximately 1.50m in width, supplying
sediment which was deposited on the left hand side
of the Kelk Beck channel.

Lingholmes
Beck

TA09114
59676

Steep sided banks, draining adjacent tilled land
sloping gently towards the drain and Kelk Beck.

Field Drain

TA09245
54440

The field drain has steep, bare soil banks and drains
agricultural land, supplying significant sediment to the
reach.

White Dyke

TA09057
54022

Feeds into the Foston Beck at Pan Carr, draining
agricultural land and transporting sediment into the
reach.

TA09079
53715

Feeds into the Foston Beck immediately upstream of
the Church Lane bridge.

Field Drain
Kelk Beck
(Unit 37)

Foston Beck
(Unit 37)

Old Howe Drain

Figure 5.11: Field drain located along
the Kelk Beck

Trampling of banks by livestock
Trampling of banks by livestock is reported as causing unfavourable condition status in
the most recent condition assessment. The soil and vegetation is damaged by livestock
moving over poorly drained or waterlogged soils. It is mostly found at localised access
points to the channel and results in bank erosion and subsequent input of fine sediment
to the channel.
Livestock trampling occurs in both localised patches and more continuous bank
locations, visible from aerial photographs. Localised trampling is evident northwards of
Foston on the Wolds in Kelk Beck and between Wansford and Bell Mills in the West
Beck associated with grazing land adjacent to SSSI channel. These isolated
occurrences would appear to be insignificant given intensity and occurrence, however
are still considered as point sources of sediment.
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Trampling is more intense and occurs in continuous sections of Frodingham Beck
(Figure 5.12) by cattle and the lower stretches of West Beck. The trampling of banks
has led to the formation of berms within the West Beck. The raised flood embankments
along the West Beck and Frodingham Beck also appeared to be public walkways,
therefore trampling of the banks by the public is also likely to supply sediment to the
reach.
Figure 5.12: Trampling of banks
by cattle along the Frodingham
Beck

Fish farming
Fish farms also discharge sediments and wastes into the river, augmenting sediment
supply (Environment Agency, 2002). In total, there are 76 licensed discharges within
the River Hull Headwaters, concentrated along the middle reaches of the West Beck
where fish farming is undertaken. The key fish farm discharges are:
•

•
•

Historical discharge from the Wansford Trout Farm, supplying a significant
amount of sediment into the West Beck. A large ridge of sediment is present
on the channel bed, immediately downstream of the discharge point
(TA056562).
Discharge from the Humberside Fish Farm into the West Beck downstream
of Cleaves weir (TA063531).
Discharge from the Driffield Trout Hatcheries into the Driffield Trout Stream
(no longer an active fish farm) (TA022563).

Natural bank erosion
Natural bank erosion is evident from both the interpretation of aerial photography and
direct field observations. Erosion of bank material is confined to localised sections of the
channel, particularly in the upper reaches where the channel remains relatively
unmodified and natural geomorphological processes persist. Historical mapping
indicates these processes have been working over the past 150 years, and are
associated with meander bend growth and meander cut-offs in many places. Natural
bank erosion is not a significant source of fine sediment within the catchment in
comparison with other sources.
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5.4.2

Sediment deposition
The main depositional features recorded during the walkover survey are summarised in
Table 5.8 and Figure 5.13. The deposits have been categorised according to the
degree to which they have been stabilised by vegetation.
Table 5.8
Features
Siltation on
the channel
bed

Nonstabilised
channel edge
deposits
(< 10%
vegetation
coverage)

Semistabilised
channel edge
deposits
(>10% but
<50%
vegetation
coverage)

Stabilised
channel edge
deposits
(>50%
vegetation
coverage)

Depositional processes and features recorded in the River Hull Headwaters
Foston Beck System

West Beck System

Driffield Beck System

(Unit 36 and 37)
Majority of the upper
Foston Beck system
contains silt substrate, with
occasional patches of fine
gravel in the central Kelk
Beck. Bed substrate
material is obscured in the
Frodingham Beck due to
the increased depth of
water but siltation is likely
to be occurring.

(Unit 34 and 35)
Bed substrate material is
predominantly gravel, with the
exception of the lower West
Beck where the channel
modifications led to silt
deposition on the bed.
Impoundment by weirs is
causing localised siltation in the
Driffield Trout Stream and the
upper West Beck. Bed material
in the lower West Beck was not
visible due to high water depth
but siltation is likely to be
occurring.
Limited non-stabilised deposits
in the upstream section
(EAS01) due to swift flow rate
and straightened nature of
channel. Non-stabilised
deposits are present within the
West Beck, particularly the
central section downstream of
Bell Mills which coincides with
the field drains and tributaries
entering the channel.

(Unit 33)
Bed substrate material is
predominantly gravel due
to the swift flow rate and
lack of structures
causing impoundment.

These deposits are
generally bank toe
deposits which are starting
to become colonised by
marginal vegetation. These
deposits generally occur in
the upper Kelk Beck
(KEL02), and the lower
Foston and Frodingham
Beck, coincident with
areas of cattle trampling.

These deposits were limited
within the system, partially due
to swift flow rates and the
managed nature of the Eastburn
Beck and Driffield Trout Stream.
Occasional semi-permanent
deposits were present within the
lower West Beck, and locally
around Bell Mills where cattle
trampling has occurred.

No semi-stabilised
channel edge deposits
were identified within the
system.

The stable deposition
features recorded during
the field survey consist of
bank toe deposits that
have been stabilised by
riparian and/or marginal
vegetation. Stable toe
deposits were observed
within the lower Kelk Beck
(KEL04), upper Foston
Beck and lower
Frodingham Beck.

Relatively few stable toe
deposits were observed within
the upper West Beck system as
a result of swift flow rates and
management of the Driffield
Trout Stream for angling
purposes. The lower West
Beck contained stable deposits
in the form of berms,
predominantly downstream of
Wansford, where the flow rate
decreases due to channel
modification.

Very few stabilised
channel deposits within
the system, likely to be
due to the swift flow rate
within the system, and
management of the
lower section of Driffield
Beck.

Significant non-stabilised
fine sediment deposits
throughout the reach,
particularly in the lower
Kelk Beck (KEL04) and
central section of West
Beck. Significant
deposition upstream of the
Foston Mill weir.

River Hull Technical Report
Final Report

Meandering nature of the
reach led to natural
zones of erosion and
temporary deposition at
the toe of the banks,
particularly in DRI01. A
number of field drains
also flow into the reach,
which contributes to toe
deposition.

9T5336/Hull01/303330/Hayw
- 68 -

June 2010

Bed substrate material throughout the River Hull Headwaters
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Siltation
Channel modification and subsequent siltation has led to net accretion along the river
channel bed, resulting in a perched, high-level river system, with bed levels higher than
the surrounding land within the Foston Beck system and lower reaches of the West
Beck. It is probable that a large proportion of material that enters the river from the field
drain and tributary systems is transported and stored in the main channel, particularly
upstream of the numerous weirs throughout the catchment, which are acting as
localised sediment sinks. It is likely that this material is deposited on the channel bed,
and is responsible for sediment accretion identified during the field survey. The lower
reaches within the River Hull Headwaters catchment have also been subject to cattle
trampling which has led to in-channel sediment deposition and re-vegetation.
Channel deposits
Temporary silt deposits occur in some form along much of the study reach. The lower
Kelk Beck within the Foston Beck system, middle West Beck system and lower Driffield
Beck system display the most extensive non-stabilised channel edge deposits. These
temporary deposits are coincident with the occurrence of tributaries and field drains
which supply fine sediment to the system, particularly in the West Beck and Kelk Beck.
The meandering nature of the Driffield Beck also leads to natural zones of erosion and
deposition.
Semi-stabilised channel edge deposits were present in the upper and lower sections of
the Foston Beck system, coincident with areas of cattle trampling leading to colonisation
by marginal vegetation. Vegetated channel edge deposits occur most frequently within
the lower catchment, particularly downstream of Wansford in the West Beck system and
within the lower Foston Beck system. Overdeepening of the channel due to channel
modification has led to siltation and subsequent vegetation to reduce channel capacity,
a natural response by the river system. Marginal vegetation (Phragmatis australis) has
also been planted on alternate banks downstream of Foston Mill on the Foston Beck, to
create some artificial flow diversity.
Floodplain deposition
Throughout the middle sections of West Beck, recent floodplain depositional features
are present on the outside of bends as a result of the high flows and low bank height,
reducing the in-channel sediment load. It is likely that significantly higher than normal
flows would be required to enable out of bank flows to occur within the lower Foston
Beck system.
5.4.3

In-channel vegetation
The Environment Agency (2002) state that marginal siltation is evident along a section
of the West Beck between Corpslanding and the Frodingham Beck confluence. This is
believed to contribute to the narrowing of the channel and therefore a reduction in
channel capacity. Cessation / relaxation of weedcutting is believed to have contributed
to this change in morphology, which is considered to be part of the river’s response to
artificial modification. Additionally, the Environment Agency (2002) note that extensive
beds of in-stream vegetation frequently cause water to back up, which is perceived to
further increase siltation by forming a barrier to flow.
Field observations in relation to the occurrence of semi-stablised and stabilised channel
edge deposits corroborate the above account of vegetation contributing to channel
narrowing within modified sections of the channel. It was difficult at the time of survey to
assess the impact of in-channel vegetation on siltation due to high flows.
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5.4.4

Influence of the altered hydrological regime
It is likely that prior to the construction of raised flood embankments, the river would
have lost appreciable quantities of fine sediments to the floodplain by overbank flooding.
However, since the raising of the channel banks, the channel has become disconnected
from the floodplain in terms of sediment transfer. This results in the increased sediment
load of the river being retained in the channel, and is only deposited on the floodplain
during larger magnitude events when flows overtop the banks.
Abstractions by fish farms are considered to have led to an increase in siltation in some
“deprived” reaches that consequently contain lower flows, particularly along the West
Beck. The discharges from fish farms also contain additional fines which contribute to
sedimentation in the channel and may adversely affect water quality.
The impounding effect of major structures results in localised sedimentation upstream
as a result of impoundment and decreased velocities. Appendix F provides more detail
on the low flows issues.

5.4.5

Functionality of the sediment regime
The evidence presented in the previous sections demonstrates that the sediment regime
is influenced by historical and present activities. The key features contributing to the
sediment regime are listed below (Environment Agency, 2002):
•

Excessive fine sourcing of sediment to the channel due to:
o In-wash of fine sediment in surface run-off from cultivated land.
o Delivery of fine sediment via drainage channels and tributaries, including
those from fish farms.
o Localised trampling of channel banks by livestock.
o Localised natural bank erosion.

•

Historical channel modification for navigation and flood defence purposes
resulting in overdeep channels in the lower reaches that are subject to siltation.

•

Major structures causing impoundment and localised siltation upstream.

•

Cessation of dredging and relaxation of weed cutting resulting in accumulation of
silt and colonisation by marginal vegetation, which is acting to naturally narrow
the channel.

•

Flood embankments resulting in reduced transfer of sediment to the floodplain
and development of a perched system.

•

Previous periods of low flows in recent years, resulting in slower flow velocities,
increased influence of impoundment and increased siltation.
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5.5

Summary: geomorphological behaviour
•

The channel planform has been altered by historical activities such as milling
and navigation, with channel widening and cut off meanders evident in parts of
the catchment.

•

Unmodified sections of the channel are characterised by wide, shallow crosssectional profiles. However, extensive modifications have caused considerable
overdeepening, resulting in a channel with a considerably increased capacity.
This channel modification, in combination with low flows within the catchment
and excessive sediment supply has resulted in sections of channel which are
over-sized in relation to flow and suffering from sedimentation. This is likely to
be exacerbated by high sediment input as a result of cultivation, livestock
trampling and natural bank erosion.

•

The net result of the increased channel capacity and increased sediment supply
is siltation in the channel bed, resulting in bed accretion and the development of
a perched river system. Extensive temporary and semi-stabilised deposits of
fine sediment can be observed in West Beck, Kelk Beck, Driffield Beck and
Foston Beck.
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6

KEY ISSUES FOR ECOLOGY AND HABITAT

6.1

Purpose of this section
This section presents an analysis of the ecological characteristics of the study and the
morphological factors which influence the quality of habitats they depend upon. The
results from the desk based assessment are combined with available field survey data
to highlight the key issues prior to defining potential solutions in Chapter 7. More
specific details on reach-scale patterns can be found in the watercourse summary
sheets, which are presented in Appendix C.

6.2

Overview of ecological conditions
The baseline ecological conditions have been documented within the draft Strategic
Environmental Assessment of the River Hull Flood Risk Management Strategy, dated
June 2007, the Condition Monitoring of SSSI Rivers & Lakes: River Hull Headwaters
(Natural England 2007), and the Environment Agency’s Setting Target Standards for
West Beck and Tributaries (2008). Additional observations were made on site during an
ecological and geomorphological audit undertaken in October 2008 by Royal Haskoning
(see Section 2.4 for further details).
The River Hull Headwaters are designated for the presence of:
•
•
•
•

chalk stream vegetation communities dominated by stream water-crowfoot
(Ranunculus ssp pseudofluitans);
a variety of pondweeds (Potamogeton spp);
a diverse assemblage of breeding birds; and
remnant floodplain habitats.

Otter and Water Vole are also known to be present within the SSSI and require national
protection and enhancement under the UK Biodiversity Action Plan (UKBAP). In
addition, Barn Owl is identified in the East Riding of Yorkshire Local Biodiversity Action
Plan (UKBAP, www4). Both water vole and barn owl were observed during the course of
the field survey.
6.3

Habitat requirements of key species
The key species in the River Hull Headwaters are to dependent to some extent on the
hydrological and geomorphological conditions within the river system. The precise
relationships between ecology and physical characteristics are still in many cases ill
defined but it is possible to determine the requirements based on characteristics of river
reaches where habitat is in good quality. Appendix G provides background information
on the physical habitat requirements of different ecological features. Table 6.1
summarises the physical characteristics of the river system which the ecological
features are dependent upon.
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Table 6.1: Species specific Objectives for the River Hull Headwaters SSSI (Natural England, 2009)

Ecology

Interest Feature

SSSI
designated

Yes

Vegetation

Flora characteristic of
chalk stream rivers
including Ranunculus
penicillatus spp.
pseudofluitans
Flora characteristic of
lowland rivers including
Potamogeton spp.

Yes

Invertebrates

Rich assemblage of
invertebrates

Yes

Birds

Excellent breeding bird
community

Yes

Physical characteristics supporting good habitat
Swift to moderate, clear flows
Channel dominated by clean, stable, uncompacted
gravel
Adequate in-channel light
Moderate to slow flowing water
Suitable water quality
Lack of algal growth
Presence of variously structured vegetation on
banks, margins and in channel
Adjacent wetland floodplain habitats
Open grassland (limited tree cover)
Bankside shelter for day cover

Mammals

Otter

No

Undisturbed areas for holts
Adjacent wetland floodplain habitat
Suitable fish habitat for feeding purposes
Channel dominated by clean, stable gravel.
Clean well oxygenated water

Fish

Brown Trout & Grayling

No

Swift to moderate clear flows
Appropriate cover
Deeper pool features

Conservation objectives have been set for the key features of the chalk stream river
habitat within the Hull headwaters taking account these features. Specific objectives
have been set for the functioning of different aspects of the water habitat, habitat
structure, and the functionality of adjacent habitats. These are summarised in Table
6.2.
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Table 6.2: General Objectives for the River Hull Headwaters SSSI habitats (Natural England, 2009)

Attribute

Target

Habitat functioning: water

Flow regime should be characteristic of the river. Levels of abstraction should

flow

not exceed the generic thresholds laid down for moderately sensitive SSSI
rivers by national guidance.

Maximum acceptable percentage deviations

from daily naturalised flows throughout the river:
•

<Qn50 = 20%

•

Qn50-95 = 15%

•

>Qn95% = 10-15%

There should be no obvious shortage of water availability within the unit.
Ecological flow criteria (e.g. for passage of migrating fish) should also be
complied with.
Habitat functioning: water

Biological QGA Class A for all reaches of the river.

quality
Habitat functioning:

No unnaturally high loads.

suspended solids
Targets should be set locally according to river type, catchment
characteristics, and an analysis of available data. The highest value that may
be appropriate is 25 mgL-1 (annual mean), based on the EC Freshwater Fish
Directive. Considering prevailing concentrations in most SSSI rivers, a more
precautionary target of no more than 10 mgL-1 is likely to be suitable for most
river reaches.
Targets of considerably less than 10 mgL-1 may be appropriate for some river
sections where solid levels are currently very low (such as chalk streams
through the growing season).
Habitat functioning:

No excessive siltation. Channels should contain characteristic levels of fine

substrate

sediment for the river type.

Habitat structure: channel

Channel form should be generally characteristic of chalk/lowland river type,

and banks

with predominantly unmodified planform and profile. No RHS site to have any
of the eight categories of bank profile modification recorded as extensive.
Bank and riparian zone vegetation structure should be near-natural.

Plant community -

A sufficient proportion of aquatic macrophytes should be allowed to

reproduction

reproduce in suitable habitat unaffected by river management practices.

Negative indicators - in-

No artificial barriers significantly impairing characteristic migratory species

stream barriers

from essential life cycle movements.

Functionality of terrestrial

The terrestrial compartment is in hydrological continuity with the river.

compartments
The terrestrial unit supports semi-natural vegetation.
Management of terrestrial units doe not contribute to the unfavourable
condition of the river units.
Functionality of terrestrial

Management of the adjacent bankside and floodplain habitat, where not

compartments and

included within a terrestrial unit of the SSSI does not contribute to the

adjacent bankside

unfavourable condition of the river units.

habitats
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The following sections consider the extent to which the conservation objectives relevant
to ecology are being met and where the geomorphological conditions may be preventing
the river from reaching favourable condition. The outcomes from this analysis can then
be used to identify the key geomorphological issues within the catchment before
identifying potential solutions in Chapter 7.

6.4

Aquatic vegetation

6.4.1

Current ecological condition
During the field survey of the current project, water levels in the channel were high and
on occasion high winds made it difficult to see through the water column to assess the
macrophyte populations. However, a macrophyte survey of the River Hull Headwaters
SSSI was undertaken by Scott Wilson Ltd. in 2006 as part of the Framework for the
Condition Monitoring of SSSI Rivers and Lakes. The full list of species identified within
the survey is described in with a list of corresponding common names provided in
Appendix H. The West Beck Project analysed macrophyte survey records to identify
which of the species contained within the River Hull Headwaters SSSI citation had been
recorded in macrophyte surveys from 1999 onwards (Table 6.3)
Table 6.3: Observation of SSSI species within records from 1999 onwards
Recorded in macrophyte samples

Species listed in SSSI Designation

from 1999 onwards?

Ranunuculus penicillatus spp pseudofluitans (Stream Water-crowfoot)

Yes

Berula erecta (Lesser Water-parsnip)

Yes

Hippurus vulgaris (Mare’s-tail)

Yes

Elodea canadensis (Canadian Waterweed)

Yes

Myriophyllum spicatum (Spiked Water-milfoil)

No

Potamogeton pectinatus (Fennel Pondweed)

Yes

Potamogeton crispus (Curled Pondweed)

No

Potamogeton lucens (Shining Pondweed)

Yes

Potmaogeton friesii (Flat-stalked Pondweed)

No

Nasturtium officinale (Water–cress)

Yes

Apium modiflorum (Fool’s-water-cress)

Yes

Sparangium erectum (Branched Bur-reed)

Yes

Phragmites australis (Common Reed)

Yes

Phalaris arundinacea (Reed Canary-grass)

Yes

Glyceria maxima (Reed Sweet-grass)

Yes

Oenanthe fluviatilis (River Water-dropwort

No

Juncus subnodulosus ( Blunt-flowered Rush)

No

Juncus articulatus (Jointed Rush)

No

Carex acutiformis (Lesser Pond-sedge)

Yes

Many of the species are not found within the river network. Although Ranunculus
penicillatus ssp calcareous is cited within the SSSI designation as being dominant in
Driffield Trout Stream and the upper section of West Beck, there are no records of this
species from 1999 onwards (Environment Agency, 2008c). Ranunculus penicillatus ssp
pseudofluitans is, however, recorded and may have been considered synonymous with
Ranunculus penicillatus ssp calcareous. Typical macrophyte species for chalk streams
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are present within West Beck, although some macrophytes which form part of the
overall SSSI designation are not present (Environment Agency, 2008c).
6.4.2

Physical characteristics contributing to ecological condition
The channel planform has been altered by historical activities such as milling and
navigation, with channel widening and cut off meanders evident in parts of the
catchment. Un-modified sections of the channel are characterised by wide, shallow
cross-sectional profiles. However, extensive modifications have caused considerable
overdeepening, resulting in a channel with a considerably increased capacity. This
channel modification, in combination with low flows within the catchment and excessive
sediment supply has resulted in a sections of channel which are over-sized in relation to
flow and suffering from sedimentation. in the river system. This is likely to be
exacerbated by high sediment input as a result of cultivation, livestock trampling and
natural bank erosion.
The net result of the increased channel capacity and increased sediment supply is
siltation in the channel bed, resulting in bed accretion and the development of a perched
river system. Extensive temporary and semi-stabilised deposits of fine sediment can be
observed in West Beck, Kelk Beck, Driffield Beck and Foston Beck. These channel
modifications have impacted on the conditions for characteristic species of chalk
systems such as Ranunculus penicillatus spp pseudofluitans.
Suitable habitat for Ranunculus penicillatus ssp pseudofluitans was observed in the
Driffield Beck, Driffield Trout Stream, Eastburn Beck, Elmswell Beck, Foston Beck, Kelk
Beck and the upper reaches of West Beck. This included swift clear flows, gravel and
adequate in channel light.
Suitable habitat for pondweeds was observed in the lower reaches of West Beck and
Frodingham Beck. These stretches were deeper and slower flowing with sediment
accretion on the bed
Siltation was observed on the Kelk Beck, Driffield Trout Stream, and West Beck
upstream of major structures.
At these locations Ranunculus penicillatus ssp
pseudofluitans was replaced by rigid hornwort Ceratophyllum demursum. There is a
correlation between the presence of silt on the river bed (as identified on Figure 5.13)
and the absence of Ranunculus penicillatus ssp pseudofluitans (as identified on Figure
6.1).
Overshading was observed in the upper reaches of the West Beck, and Kelk Beck and
the middle reach of Driffield Beck. Increased light availability to reach the channel which
would improve Ranunculus communities at these locations. The current suitability for
the interest species Ranunculus and Potamogeton is shown within Figures 6.1 and
Figure 6.2. It is recognised, however, that the SSSI is designated for a wider variety of
species than these two indicator species.
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Suitable habitat for Ranunculus
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6.4.3

Key issues for aquatic vegetation
The natural aquatic vegetation which would be expected within the River Hull
headwaters has been altered as a result of historical modifications such as milling and
navigation, which has altered the channel planform. This modification of the channel, in
combination with low flows and excessive sediment supply from agricultural practices
and bank erosion has resulted in sections of the channel which are over-sized in relation
to flow and suffering from sedimentation. These factors are key to the range of aquatic
vegetation identified within the River Hull Headwaters.
Low flows are considered to be a key contributor to the lower than expected range of
plant species that would be expected in a chalk stream. Low flows have the potential to
increase the impacts of nutrient enrichment, resulting in streams which are dominated
by algae. Abstractions were highlighted as a factor contributing to the growth of pollution
tolerant species and algae due to slower flows (Environment Agency, 2008c). In terms
of physical characteristics, the low flows combined with the overwidened and
overdeepened channel limit the swift clean flows which provide optimal habitat.
Heavy deposition of fine sedimentation is a key issue for aquatic vegetation due to
reduced light availability for attached aquatic plants effecting photosynthetic activity and
can also reduce biomass of algae communities and aquatic macrophytes through direct
smothering of existing plants (and via a reduction in stable attachment surfaces for
attached algae, such as periphytic diatoms and filamentous taxa). Reductions in
primary productivity and the associated decreases in benthic algal biomass,
phototrophic content can effect biota further up the food-chain, such as grazing
invertebrates.
It is important to recognise the varied geology within the River Hull Headwaters results
in more fine grained sediment within the channel, than in a ‘classic’ chalk stream
(Holmes et al, 1999a in Environment Agency, 2008c). Streams such as these only
support 75-80% of the plant species that would be found in classic streams
(Environment Agency, 2008c).
However, there is still excessive sedimentation
compared with what would be expected and this together with low flows is limiting
diversity and growth.
Overshading is a key issue in particular reaches and could be addressed to increase
light availability.

6.5

Breeding birds
The river valley supports a diverse breeding bird community, including several waders
such as Lapwing (Vanellus vanellus), Snipe (Gallinago gallinago) and Redshank (Tringa
tetanus), Wildfowl, particularly Mallard (Anas platyrhynchos) and Mute Swan (Cygnus
olor), together with Yellow Wagtail (Motacilla flava), Sedge Warbler (Acrocephalus
schoenobaenus , Reed Warbler (Acrocephalus scirpaceus , Reed Bunting (Emberiza
schoeniclus and many more widely occurring species. The numbers of Lapwing
(Vanellus vanellus) have shown a dramatic decline in recent years.

6.5.1

Current ecological condition
The surveys focused on the presence or absence of suitable habitats for the above
species.
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Suitable habitat for mute swan and mallard was present throughout the watercourses.
These species were frequently noted during the surveys.
Elmswell Beck supported open grassland and fen habitats which have the potential to
support the waders and warblers listed above. Driffield Beck does not provide any
wetland habitats and is therefore not suitable for warblers and reed bunting, however
open grassland and arable land are present provided limited foraging and breeding
habitats for waders.
Eastburn Beck has urban land use in the upstream extent providing limited habitat for
the species above. The remainder of the river is open grassland with occasional
wetland providing good habitat for waders and warblers. The upstream extent of Driffield
Trout Stream comprises open grassland with occasional wetland providing good habitat
for waders and warblers. The majority of the watercourse is lined with broadleaved
woodland which does not provide breeding habitat for the species of interest.
The upstream and downstream extents of West Beck provide limited breeding habitat
due to the presence of arable land and urban areas. The mid section supports open
grassland and wetlands which are more suitable.
Wet grassland is only present in the most upstream extent of Kelk Beck. The mid
section supports open grassland and the downstream extent is predominantly arable
which provides limited breeding habitat for waders and warblers. Flood embankments
on the Foston and Frodingham Becks prevent floodplain connectivity and therefore there
is limited wetland. It is present along with open grassland at the downstream extent of
the Foston Beck; however the dominant land use is arable which provides limited
breeding habitat for waders and warblers. The habitat suitability for breeding birds is
illustrated within Figure 6.3.
6.5.2

Significant issues adversely affecting breeding bird communities
•
•

Lack of suitable habitats due to arable land use.
Lack of floodplain connectivity preventing winter flooding.
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Suitable habitat for breeding birds within the River Hull Headwaters
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6.6

Floodplain habitats
Wetland habitats within the SSSI include areas of riverside grassland, woodland and
fen; remnants of habitats formerly more widespread but now limited in distribution due to
agricultural and urban development.
The SSSI citation states that areas of species-rich wet grassland and fen occur notably
between Driffield and Wansford, at Kelleythorpe, The Keld and near Harpham. Among
several areas of wet woodland within the site are extensive areas of Alder (Betula
Alnus and Willow (Salix Alba spp.) carr associated with the fen systems at Kelleythorpe
Marsh, on the island at Bell Mills and on the Kelk Beck at Harpham.

6.6.1

Current ecological condition
Wet woodland was observed on Elmswell Beck upstream of the showground, in the
upper extent of Kelk Beck, upstream of the golf course on the Driffield Trout Stream, on
the island at the upstream extent of the West Beck and also at Otter Island on West
Beck, and on the mid section of Driffield Beck. It is absent from Foston Beck,
Frodingham Beck, Eastburn Beck.
Wet grassland was noted in the upper sections of Kelk Beck and Elmswell Beck and
adjacent to the golf course on the Driffield Trout Stream. It was also present on the
West Beck between Bell Mills and Wansford Trout Farm. There are a number of natural
springs at these locations which also feed the wet grassland. It is absent from Foston
Beck, Frodingham Beck, Eastburn Beck.
Fen habitats were present on the mid section of Driffield Beck, Elmswell Beck and on
the West Beck between Bell Mills and Wansford Trout Farm. It is absent from Driffield
Trout Stream, Eastburn Beck, Foston Beck and Frodingham Beck.

6.6.2

Key issues for floodplain habitat
The extent of embankment of the river system is disconnecting the channel and
floodplain throughout much of the catchment. The perched nature of the river system
makes reinstating floodplain complicated and will need to be dealt with sensitively in
relation to flood risk.
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Location of floodplain habitats within the River Hull Headwaters SSSI
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6.7

Macro-invertebrates

6.7.1

Current ecological condition
A detailed assessment of the ecological status of West Beck has been produced in 2008
by the Environment Agency. Invertebrate communities in the upper reaches of West
Beck were characterised by Silo nigricornis, Baetis rhodani and Limnius volckmari, while
the downstream reaches were characterised by Haliplus confinis, Elmis aenea and
Limephilus lunatus (Environment Agency, 2008c).
The biological quality of the rivers is monitored on the West Beck by the Environment
Agency. On West Beck biological quality varies between grades A to C and shows that
the West Beck is not quite at the status expected to meet UKBAP standards for chalk
rivers or CSM standards for SSSI’s and this may be typical of other parts of the
catchment. Specific surveys for macro-invertebrates were not undertaken during the
fieldwork for this project.
Mayfly nymphs of the Ephemerellidae Potamanthidae and Ephemeridae families are
resident, along with stonefly nymphs, molluscs, beetles and pollutant tolerant leaches
and worms. This suggests that the West Beck is capable of supporting chalk river
species, although the water quality data indicates that the abundance of the above
species are unlikely to be at levels consistent with that expected for chalk rivers in
favourable condition (Environment Agency, 2008c).

6.7.2

Physical characteristics contributing to ecological condition
Macro-invertebrate communities are negatively affected by impoundment caused by
Whinhill weir at the abstraction point for Wansford Trout Farm. At this site there is a
decrease in the macro-invertebrate index related to flow (Lotic-invertebrate Index for
Flow Evaluation (LIFE) score) and changes in the macro-invertebrate community
structure (dominance by slow-flow loving taxa). At the site in the denuded stretch there
is also a significant decrease in LIFE score compared with two of the three control sites,
indicating that lower flow in this reach (resulting from offtake of flow at Wansford Trout
Farm) is adversely affecting the macro-invertebrate community of the SSSI.
While the impacts determined as described above are considered to be significant, they
are of fairly small in magnitude. This is believed to be because the data have been
collected during high flow years on West Beck, which may be masking the full impact of
fish farm abstraction (Environment Agency, 2009).
The extent of fine sedimentation present on the channel bed and as unstable deposits
on the channel margins in the Foston Beck System, Driffield Trout Stream and the
Upper West Beck is potentially impacting on the composition of macroinvertebrate
communities in these locations.
The low flows in the upper reaches of the Hull headwaters is also an influencing factor
for macroinvertebrate communities.
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6.7.3

Key issues for macro-invertebrates
It is considered that impoundment is one of the main causes of the lower than expected
condition of invertebrates (Environment Agency, 2008c). Analysis by Halcrow also
indicated that weirs were an important driver of invertebrate condition within the West
Beck (Environment Agency, 2008c).
The West Beck Project is currently investigating the impacts of abstraction at
Humberside Fish Farm and Wansford Trout Farm on macro-invertebrate communities
(Environment Agency, 2009). Findings indicate that the majority of West Beck is failing
to meet the targets set in the draft Site-Specific Definitions of Favourable Condition, as
set by Natural England. Three sites were found to fail the required biological water
quality standard, equivalent of GQA Grade ‘A’. Two of these sites are related to
Wansford Trout Farm, situated above the impoundment and in the denuded stretch.
(Environment Agency, 2009).
Impounding effects occur throughout the catchment associated to small scale structures
(see Section 5.3) and resulting in a loss of flow diversity and sedimentation.
The extent of fine sedimentation in the catchment is also believed to be an issue for
macro-invertebrates. The effects of fine sediments on benthic invertebrates are wideranging and can include a reduction in feeding ability, alteration of habitat, increased
drift and increased scouring and abrasion. Ultimately, these changes result in a change
in community composition, with taxa that are intolerant to the impacts of fine sediment
being replaced by those more adapted to these conditions. Part of the sedimentation
problem is related to impoundments but excessive sediment supply is also an issue.
The legacy of past management practices also influences the composition of macroinvertebrate communities as overdeepened and overwidened reaches result in sediment
deposition (due to lower velocities) thereby limiting species diversity in these locations.

6.8

Fisheries

6.8.1

Current ecological condition
The SSSI is not designated for its fisheries (although barriers to fish passage are given
as one of the reasons for the site incurring unfavourable status). Fish habitat
requirements are very useful indicators of condition of the river and were therefore
included in the survey.
In general, chalk streams support the following salmonid and cyprinid fish species:
•
•
•
•
•
•
•
•

Atlantic Salmon (Salmo salar);
Brown Trout (Salmo trutta);
Grayling (Thymallus thymallus);
Chub (Leuciscus cephalus);
Bullhead (Cottus gobio);
Roach (Rutilus rutilus);
Pike (Esox lucius); and
Lamprey (Lampetra spp.)
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Limited fisheries data is readily available for the Hull Headwaters, but electro-fishing was
carried out in the West Beck between 2002 and 2006. During these surveys, Grayling
were the most frequently recorded species, with Bullhead and Brown Trout also
dominant. Three-spined Stickleback, Minnow, Pike and Lamprey were present in lesser
numbers.
In the absence of comprehensive fisheries data, the status of the macrophyte and
invertebrate communities can give an indication of the ability of the streams to support
fish populations. Some parts of the headwaters, such as upstream of Driffield, are
favourable for macrophytes while downstream areas are not quite so favourable due to
siltation, impoundments and slower flows resulting from channel widening. Invertebrate
data suggests that while the headwaters can support chalk river invertebrate
communities, water quality is such that invertebrate abundance may be depressed when
compared to chalk rivers in favourable condition. The most upstream sections have the
most natural flow conditions favourable for invertebrates, whereas downstream areas
have impoundments such as weirs that can lead to lower than expected invertebrate
condition.
6.8.2

Physical characteristics contributing to ecological condition
Four main factors affect fish, including Brown Trout and Grayling populations in streams
are water depth; flow velocity, stream bed substrate and cover (Hegennes, 1996). Other
issues that also influence these species are water quality, temperature, barriers to
migration, cover and substrate condition. These key habitats were searched for during
the survey, their presence is described for each watercourse in turn.
Elmswell Beck has coarse gravels and variable flows providing a range of habitats for
fish. The majority of the reach is characterised by clean, low turbidity water. There is
appropriate cover for fish due to overhanging vegetation and fallen trees.
The majority of Driffield Beck provided good cover for fish; however the downstream
extent has less cover resulting in sub-optimal conditions. A number of pools were noted
throughout the watercourse. The substrate was predominantly fine gravel bed with silt
and coarse gravel present.
Eastburn Beck is overshaded for the majority of the watercourse, this provides good
cover but does not allow light into the channel. There is a lack of pool-riffle habitat for
spawning, likely to be a result of historical channel modification. Gravels are present
and the water is of good quality.
Driffield Trout Stream is predominantly straight with gravel beds. Impoundment
upstream of the trout hatchery is causing siltation for approximately 100m, and a
significant barrier to fish passage. Fisheries access is maintained on the right bank for
the majority of the watercourse which has resulted in strimming of the banks and a lack
of marginal vegetation. This watercourse is managed and stocked for trout fishing;
therefore it generally meets all of the habitat requirements for Brown Trout and Grayling.
The majority of West Beck provides good pool-riffle habitat for fish with gravel substrate.
The downstream extent is slow flowing and open and does not provide good fish habitat.
Impoundment and siltation are present around structures including Bell Mills and
Whinhill weir; these are considered to be significant barriers to fish migration.
Overshading is present in the most upstream extents; however cover is generally good
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throughout the upper and middle reaches of the watercourse. There are a number of
smaller weirs that are not considered likely to prevent fish migration.
Most of Kelk Beck has good pool-riffle habitat with overhanging vegetation providing
cover for spawning and nursery requirements. The downstream extent is more open
with limited cover and provides sub-optimal conditions for fish. The Kelk Beck is
managed for trout fishing in the upper reaches.
Foston Beck has a predominantly silty bed due to slow flows arising from the weir at Mill
Farm and cattle trampling. Cover is restricted to the downstream extent and pools are
limited to the areas adjacent to the check weirs. This watercourse provides sub-optimal
habitat for fish. Frodingham Beck is slow flowing and characterised by a lack of shelter
for fish due to limited marginal vegetation and only isolated trees upstream. The
visibility within the upstream section was poor, suggesting a high suspended silt content
which is unsuitable for fish spawning. Deep pools were present within the reach, which
is suitable for adult Grayling shoaling. Overall the habitat for Brown Trout and Grayling is
unsuitable. The suitability for Brown Trout and Grayling is illustrated within Figure 6.5.
Barriers to fish passage are shown on Figure 6.6.
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6.8.3

Significant issues adversely affecting fish communities
•
•
•
•
•
•
•
•
•

Localised heavy siltation reducing the potential for fish spawning on gravel
substrate.
Historical removal of spawning gravels during dredging activities.
Competition between Brown Trout and Grayling to spawn on suitable gravels.
Structures preventing fish passage (Bell Mills, Lowthorpe Mill, Poundsworth Mill,
Foston Mill and Whinhill weirs).
Localised lack of shelter exposing fish species and increasing the risk of
predation.
Channel modification (Eastburn Beck, Foston Beck, Frodingham Beck and lower
West Beck) resulting in long uniform sections of channel with little flow and
morphological diversity-reduces cover and juvenile fish hab.
Land use practices (operation of Wansford and Humberside fish farms,
agricultural runoff adding fine sediment into the system, pollution and selected
angling club management practices).
Predation (angling).
Lack of fish recruitment.

6.9

Otters

6.9.1

Current ecological condition
Direct sighting can be difficult and unpredictable. A walk-over riparian survey such as
the current project, however, can give a general idea about the presence / absence of
otters through the observation of obvious spraints and footprints. Consultation with the
Yorkshire Wildlife Trust has identified that otter are present throughout the majority of
the River Hull Headwaters.
During the current project no signs of otter were observed during the site visits.
Sightings of otter around Bell Mills were reported by a member of the public. Suitable
habitat for otter was noted throughout the catchment, although limited cover was
available in the Frodingham Beck and downstream extents of the West Beck. Fisheries
data and the presence of many angling stands suggest that the system has a plentiful
supply of fish which could attract and support an appreciable otter population. In
addition, parts of the river are lined with bankside trees indicating that holt and breeding
sites may also be plentiful.

6.9.2

Physical characteristics contributing to ecological condition
Habitat along the River Hull Headwaters is largely very suitable for otters, and it may be
considered that there are no significant issues adversely affecting otters. There is good
habitat for Brown Trout and Grayling and the river is stocked for angling. As a result,
there is a plentiful fish resource available for exploitation by otter. In addition, there are
many undisturbed sites where otter can shelter and breed. An increase in the extent of
wetland habitat in the floodplain would, however, be of some benefit to the otter
population by broadening the habitat available for occupation and increasing the
resilience of the population in the face of disturbance. The habitat suitability for otter is
illustrated within Figure 6.7.
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6.10

Key issues in the River Hull Headwaters
The geomorphology survey and desk-top assessment has identified that the channel
planform has been altered by historical activities such as milling and navigation, with
channel widening and cut-off meanders evident in parts of the catchment. Modifications
to the channel have created overdeep channels, which, in combination with low flows
and excessive sediment supply has impacted on the habitat for characteristic ecology.
Table 6.4

Key issues identified within the River Hull Headwaters

Key issue

Characteristics impacting on SSSI ecology

Fine sedimentation

Fine sedimentation on the channel bed limiting macrophyte and macroinvertebrate diversity and suitable areas for fish spawning

Channelisation and low flows

Lack of flow diversity
Lack of morphological diversity
Disconnection with floodplain
Overwidening and overdeepening of river channel exacerbating the
impacts of low flows

Lack of bankside shelter /

Lack of in-channel shelter

overshading

Overshading
Lack of floodplain wetland habitat

In-channel structures

Barriers to fish migration
Modification of channel natural form and function
Limiting flow diversity due to extent of impoundment impacts

6.10.1

Fine sedimentation
The Upper River Hull catchment is a dynamic and changing system. Erodible, tilled
soils and a lack of a riparian buffer zone along several sections of the river (see also
Section 7.6) make the SSSI watercourses vulnerable to fine sedimentation. Fine
sedimentation is a persistent issue throughout the River Hull Headwaters, and is largely
attributable to the input of fine sediment from field drains and tributaries. Overland
runoff from adjacent tilled land and trampling of the banks by cattle also contribute fine
sediment into the channel. Sediment accumulates immediately upstream of weirs due
to impoundment of flow, with significant deposits present upstream of Mill Farm weir,
Foston Mill, Cleaves weir, Bell Mills sluice and Poundsworth weir. A significant build up
of sediment is also present on the channel bed, downstream of the discharge points
from both the Wansford and Driffield Trout hatcheries (see also Figure 5.14 identifying
bed substrate material throughout the River Hull Headwaters).
Fine sedimentation has a detrimental effect on the main habitat requirements of the
SSSI interest features such as the chalk stream vegetation communities and key
interest species including Ranunculus spp., Potamogeton spp.. Fine sediment can
result in a reduction in photosynthetic activity for aquatic plants and thus, primary
productivity which can have follow on impacts to the macrophyte communities. Fine
sedimentation also limits the potential for fish spawning (Brown Trout and Grayling), by
smothering clean gravels and creating unsuitable nursery habitats and notably reducing
diversity of bed features where sedimentation is excessive.
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6.10.2

Channelisation and low flows
The River Hull Headwaters has been extensively and historically modified, beginning
with the placement of flood embankments in the early 1200s. These and subsequent
physical modifications to the channel have affected the habitat for characteristic wildlife
communities. A combination of silt ingress, impoundments and low flows results in lack
of characteristic morphology and ecology. The adjacent agricultural land and numerous
drains and tributaries supply large amounts of fine sediment to the channel. The
numerous weirs and sluices present throughout the catchment result in impoundment of
water upstream, and silt deposition on the bed. The presence of the low level drainage
system and the number of structures across the channel results is a complex system of
drainage and flow regulation, with large sections of almost homogeneous channel
suffering from a lack of morphological diversity and excessive siltation.
On the positive side, there are sections of the catchment which have not been subject to
modification. Flood embankments are not continuous throughout the catchment and
there are sections of the river where conditions for many of the SSSI species are
acceptable. Localised restoration measures have already been implemented throughout
the reach, along the Kelk Beck, West Beck and Foston Beck, which have resulted in
improvements to the wildlife habitat. However, larger scale more expansive actions may
need to be taken to address the flow regime, sediment supply and sediment deposition
throughout the reach, which will take time to implement.
Low flows and lack of flow diversity
Low flows within the River Hull Headwaters system have historically resulted in lower
velocities in the channel and the loss of winter scouring effect. This results in reduced
sediment transport within the system, which is likely to contribute to sedimentation on
the river bed and reduced channel capacity. Overwidening and overdeepening
(channelisation) exacerbates the impact of low flows which can be detrimental to inchannel habitats. Channelisation of the river has meant that when low flows do occur,
the river does not have the natural form to help keep gravels clean, flows fast or retain
sufficient flow depth for a range of flora and fauna. Channelisation has removed the
natural low flow channel that is present in streams that experience low flows and
consequently, when flows are reduced, water in the channel is spread thinly across a
wide channel bed area resulting in low velocities, increased siltation and shallow depths.
This results in the river only supporting limited quality and quantity of SSSI aquatic
vegetation species and associated invertebrate assemblages as the habitat niches
during different flow conditions have been removed.
Historical channel modifications and alterations to the hydrological regime have
combined to create long stretches of uniform flow along the majority of the study
reaches, particularly the Foston Beck system. This creates suitable habitat for the
interest species Ranunculus due to swift flows with gravelly substrate, but not for the
other characteristic chalk river plant species, and oversized channel is affected more by
low flows. The lower section of the West Beck, upper Foston and Frodingham Beck
have uniform flow rates, due to historical overwidening and overdeepening for
navigational purposes. The slower flow rates are suitable for Potamogeton, however the
habitat suitability for the other interest species, which require varied flow velocities is
reduced. The combination of fine sediment deposition and overwidened and over
deepened channel exacerbate the potential impacts of low flows by limiting flow and
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morphological diversity to provide different habitat niches for different vegetation and
macrophyte species.
Lack of morphological diversity
In addition to reducing flow diversity, historical modifications to the river channel and
changes to the flow regime have also restricted morphological diversity. Historical
modifications are also likely to result in less resilience to extreme flows resulting from
climate change.
This is likely to have an adverse impact on all SSSI interest species (with the exception
of breeding birds) by limiting the range of habitats that are available within the channel.
Typically, the more morphologically diverse an ecosystem is, the higher species
diversity is likely to be. The many types of niche habitat that exist in diverse ecosystems
provide varied growing conditions for macrophytes and allow different life stages of fish
to be more successful.
Disconnection with the floodplain
Floodplain wetlands are currently restricted in the catchment as a result of current land
use practices and the disconnection caused by the flood embankments.
6.10.3

Lack of bankside shelter and overshading
Overshading was observed in the upper reaches of the West Beck, and Kelk Beck and
the middle reach of Driffield Beck. This prevents light reaching the channel which
restricts the growth of Ranunculus communities.
The lower reaches of the headwaters (in particular the Foston Beck, Frodingham Beck
and West Beck) have limited tree and scrub cover and the banks are lacking in
morphological diversity. Trees and shrubs provide shelter for foraging otters as they
move along the channel hunting for fish prey, as well as undisturbed areas that are
suitable for otter holts and breeding dens (e.g. holes within tree root systems). Exposed
stretches may still be used by otters if there are fish present, but they are more
vulnerable in these areas, and so they could represent a barrier to free movement. In
addition, Brown Trout moving upstream to spawning areas require bankside cover in the
form of submerged tree roots in which to shelter from predation from otters and birds.

6.10.4

In-channel structures
In-channel structures such as weirs and sluices alter flow and sediment transport
patterns in a river. In-channel structures create impounded conditions upstream,
increasing water levels, reducing flow velocities, and increasing sediment deposition.
Depending on the size of the structure, this effect can propagate for a considerable
distance upstream. Impoundment has a detrimental effect on in-channel habitats by
encouraging sedimentation on the river bed and creating uniform geomorphological and
flow conditions upstream. Sedimentation and water depth cause significant impacts on
vegetation interest features.
Brown Trout are migratory species, and as such are adversely impacted by structures
that disrupt river continuity. There is currently inadequate provision for fish passage at
Bell Mills sluice, Mill Farm, Poundsworth Mill, Foston Mill and Whinhill weirs. This is
likely to have a detrimental impact on fish interest species by preventing access to
suitable spawning habitats upstream of these features.
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Grayling are not migratory species but do undertake localised movement within a
watercourse. The structures identified in the paragraph above also pose restrictions on
grayling movement. Consultation with riparian owners has indicated that these barriers
to migration are preventing species such as pike and rainbow trout stock entering
predominantly brown trout streams. However, the free migration of fish past structures
will be a minimum legal requirement for salmonids. In the near future, there will also be
a legal requirement for the free fish migration of all fish species including cyprinids and
pike.
The in-channel structures are also resulting in impoundment and fine
sedimentation upstream (see Section 7.3).

6.11

Summary of key issues in each SSSI unit
Tables 6.5 to 6.7 present a summary of the key issues within each of the reaches within
the three river systems throughout the catchment and demonstrate that there are a
number of key issues within the River Hull Headwaters SSSI that are adversely affecting
the lowland river habitat. These key issues are:
•
•
•
•

Fine sedimentation.
Channelisation and low flows.
Lack of bankside shelter/overshading.
In-channel structures.

The following section outlines potential solutions to address these key issues.
Table 6.5

Key Issues within the Elmswell and Driffield Beck System (SSSI unit 33)

Issue
Fine sedimentation

Reach
ELM01
DRI01
(localised)

Low flows and lack of flow
diversity

(localised)

Lack of morphological
diversity

(localised)

Lack of bankside shelter

Overshading

Lack of floodplain wetland
habitat

In-channel structures
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Not extensive throughout the reach, resulting in
suitable habitat for Ranunculus growth.
Channel habitat not restricted due to diversified
flow rates but low flows common at certain
times of the year
Channel habitat not restricted due to diversified
morphology .
Suitable habitat for interest species which
require bankside shelter.
Present throughout the system, reducing the
potential for vegetation growth due to reduced
light penetration. High potential for recovery in
affected areas if remedial action is taken.
Lack of floodplain wetland in the lower section
is reducing the potential for breeding birds.
Existing land use in the lower section means
that recovery may only occur over long
timescales
No barriers to fish migration were identified
within the system. Localised impoundment and
sedimentation on the channel bed upstream of
the small structures within this SSSI unit
affecting in-channel vegetation.
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Loc

d/s

Loc

d/s

d/s

Loc

u/s

timescales if long-term solutions are implemented.

habitat restricted by uniformity. Potential for recovery to occur over longer

Potentially significant impacts on all ecological interest features as channel

substrate is too soft and silty. .

Persistent in the lower reaches, preventing Ranunculus from taking root as the

Extent of impact on ecology
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that are available for Brown Trout and Grayling spawning.

vegetation and associated invertebrate communities and limits number of areas

Several structures impound flow in this system. This adversely affect SSSI

timescales.

Existing land use in other areas means that recovery may only occur over long

Persistent throughout the system, reducing the habitat for breeding birds.

remedial action is taken.

due to reduced light penetration. High potential for recovery in affected areas if

More extensive in the upper reaches, reducing the potential for vegetation growth

for recovery in affected areas if remedial action is taken.

Limits the otter and fish habitat by reducing the available shelter. High potential

u/s

DTS01

Lack of bankside

DTS02

timescales if long-term solutions are implemented

DTS03

habitat restricted by uniformity. Potential for recovery to occur over longer

WES01

diversity

WES02

Potentially significant impacts on all ecological interest features as channel

u/s

WES04

morphological

d/s

WES03
Loc

WES05

Lack of

of flow diversity

Low flows and lack

Fine sedimentation

Issue

EAS01

Reach
WES06

Key Issues within the West Beck system (SSSI units 34 (Eastburn Beck and Driffield Trout Stream) and 35 (West Beck))

WES07

Table 6.6

WES08

Table 6.7

Key Issues within the Foston Beck system (SSSI units 36 (Kelk and Foston Becks)

and 37 (Frodingham Beck))

FRO01

Extent of impact on ecology

FOS01

KEL04

KEL03

KEL02

Reach

KEL01

Issue

Persistent in the lower reaches, preventing
Ranunculus from taking root as the substrate is
too soft and silty. The potential area of clean,
silt-free gravels available for Brown Trout
spawning is greatly reduced, and the potential for
egg mortality due to smothering is increased.
Potentially significant impacts on all ecological
interest features as channel habitat restricted by
uniformity. Potential for recovery to occur over
longer timescales if long-term solutions are
implemented.
Potentially significant impacts on all ecological
interest features as channel habitat restricted by
uniformity. Potential for recovery to occur over
longer timescales if long-term solutions are
implemented
An issue within the reach reducing the habitat for
otter and fish. High potential for recovery in
affected areas if remedial action is taken.

Fine
sedimentation

Low flows
and lack of
flow diversity

Lack of
morphological
diversity
Lack of
bankside
shelter

Overshading

u/s

Present throughout the upstream section,
reducing the potential for vegetation growth due
to reduced light penetration. High potential for
recovery in affected areas if remedial action is
taken.
Present throughout the system, reducing the
habitat for breeding birds. Existing land use in
other areas means that recovery may only occur
over long timescales

Loc

Lack of
floodplain
wetland
habitat

(Loc
u/s)

Localised impoundment and sedimentation on
the channel bed upstream of the two main
structures and other small structures within this
SSSI unit affecting in-channel vegetation. Also
limits reaches of the river that are available for
Brown Trout and Grayling spawning.

In channel
structures
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7

POTENTIAL SOLUTIONS

7.1

Purpose of this chapter
The previous section has demonstrated that there are a number of key issues within the
River Hull Headwaters SSSI that are adversely affecting the characteristic chalk and
lowland river habitat. These habitats are to some extent dependent on the physical
habitat conditions which support them, which are themselves controlled by the
interaction of geomorphological and hydrological parameters.
The aim of this section is to describe the main groups of solutions that could be
implemented to improve the geomorphological and hydrological processes which
operate in the Hull catchment, and enhance the key ecological interest features in the
SSSI. The issues that each group of solutions address will be discussed, along with the
potential constraints and their contribution towards climate change adaptation in the
catchment.

7.2

Types of solutions
A suite of potential solutions to address the issues identified in the River Hull
Headwaters SSSI have been identified; these are outlined and related to the key issues
in Table 7.1. Further details of potential solutions are provided in the accompanying
River Restoration Plan for the River Hull Headwaters SSSI.
Several of the solutions identified can be used to help assess more than one of the key
issues. This also reflects the fact that these issues are themselves interlinked. For
example, the presence of in-channel structures creates impounded conditions upstream
that exacerbate siltation on the channel bed, resulting in direct impacts to aquatic plants
and associated invertebrate communities. Within the River Restoration Plan, reachscale actions are identified based on these solutions, bearing in mind the key
constraints.
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Table 7.1: Potential solutions identified within the River Restoration Plan (Royal Haskoning, 2010) for the
River Hull Headwaters SSSI
Key Issues Addressed
Category

A – Changing
agricultural
and land
drainage
management
practices

B - Alter Flood
and Informal
Embankments

C – Enhance
aquatic,
marginal,
bankside and
wetland
habitats

Solution

Fine
Sedimentation

Channelisation
and low flows

Lack of
shelter and
shading

In-channel
structures

Preserve existing quality
habitats

n/a

n/a

n/a

n/a

Preserve existing woody
debris in the river
channel

n/a

n/a

n/a

n/a

Review the maintenance
regime of watercourses
Establish buffer strips
adjacent to
watercourses
Selectively restrict
livestock access to
banks
Investigate future
management of
embankments
Remove or re-grade
informal (dredging
arisings) embankments
Establish and enhance
bankside habitats
River rehabilitation
Enhance floodplain
wetland habitats
Remove structures

D – Modify inchannel
structures

Modify structures
Alter operation of
structures
Provide a suitable fish
pass

E – Preserve
existing
habitats
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7.3

Changing agricultural and land drainage management practices

7.3.1

Issues tackled
Agricultural and land drainage management practices and a lack of a riparian buffer
zone along several sections of the river make the SSSI watercourses vulnerable to fine
sedimentation. Fine sedimentation is a persistent issue throughout the River Hull
Headwaters and is due to a number of factors:
•
•
•
•
•
•
•

7.3.2

Input of fine sediment from field drains and tributaries due to agricultural
practices and drainage maintenance practices.
Input of sediment due to overland runoff from adjacent tilled land.
Input of sediment due to trampling of the banks by livestock.
Input of sediment from discharges.
Lack of a riparian buffer zone in some areas mean that mobilised sediment
from overland runoff is not intercepted.
Series of weirs impounding water and thereby storing sediment in the
system rather than flushing sediment.
Low flows contributing to the deposition and retention of sediment in the
system.

Potential solutions
a) Install vegetated buffer strips
A buffer strip is an area of land adjacent to a watercourse that is left un-cropped in order
to intercept surface drainage and to minimise soil erosion. Buffer strips can effectively
reduce the amount of sediment and pollutants carried by runoff to tributaries, drainage
networks and the main channel by slowing down overland surface flows and
encouraging sediment to settle out. Buffer strips are typically between 1 and 50m wide
and can be comprised of a mixture of natural plants, including grasses, shrubs and
trees, and therefore can also provide valuable habitats for invertebrates, mammals and
birds. To be most effective, they could be established next to the tributaries and field
drains that drain easily erodible soils, particularly where they are cropped right up to the
water’s edge or grazed heavily. In this case, it may be necessary to fence off the strips
to prevent them being trampled by livestock. In addition, this measure could also be
introduced adjacent to the main river in areas where sediment supplied through direct
runoff is a concern.
b) Manage sediment inputs
A variety of potential solutions could be implemented to address the fine sedimentation
issues observed throughout the catchment. These solutions can be classified into two
main categories: managing diffuse sediment input and measures to address point
source sediment supply. The Hull Headwaters SSSI has been identified as requiring a
Diffuse Water Pollution Plan.
Investigate and manage fine sediment input
Issues related to diffuse sediment supply are ubiquitous in the River Hull Headwaters
SSSI, with sediment sourced directly from erodible soils, from intensively cropped land
via drainage ditches, and directly to the channel through small rills or as overland flow.
There is no rapid solution to this problem, but the most successful solution will be to coordinate measures to reduce sediment supply from the land that is drained by the SSSI
river system. This will require close working with landowners and Internal Drainage
Boards to change current land management practices or, if necessary, reversion of
arable land, in order to achieve a reduction in sediment supply over time. The plan
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could also include measures to address specific sediment sources that have been
identified in the catchment, including:
•
•
•

Reviewing and improving the maintenance regime of tributaries and drains.
Establishing buffer strips adjacent to tributaries and field drains.
Selectively restrict livestock access to banks.

Targeted actions to address point sources
In addition to the implementation of a strategic plan to address sediment supply at a
catchment scale, additional measures to target specific point sources should also be
implemented to achieve rapid solutions. Specifically, areas of river bank that are subject
to particularly heavy trampling by livestock should be managed differently with reduced
numbers of livestock, appropriate fencing and provision of suitable livestock drinking or
alternative water supply. Some such actions have already been carried out in the
upstream section of the Kelk Beck and middle section of the West Beck. However,
further works are necessary in the middle and lower reaches of West Beck, the upper
reaches of Kelk Beck, Frodingham Beck and Foston Beck. Land managers could be
encouraged to enter Entry Level and Higher Level Stewardship schemes.
7.3.3

Constraints
A co-ordinated approach to address sediment supply will require partnership working
with landowners and Internal Drainage Boards to ensure that sustainable long-term
solutions are identified. The major barrier to implementation of the plan (and specific
measures to address livestock trampling) is therefore a lack of engagement with the key
stakeholders, who may be unwilling to change current practices. However, there is
already engagement with farmers and landowners in the catchment through partnership
working, examples of good practices and Environmental Stewardship and Catchment
Sensitive Farming advice available.

7.3.4

Contribution to climate change adaptation
Changes to agricultural and land drainage management practices in the River Hull
catchment can help the catchment to adapt to predicted future climate change. The
latest climate projections (UKCP09) produced by the UK Climate Impacts Programme
(UKCIP) suggest that, over the next 20-50 years, temperatures and precipitation levels
could be considerably different to current conditions. A summary of how changing land
management practices could contribute towards adapting to these changes is provided
below:
•
•

•

Temperature increase by up to 2°C: Improved conditions for vegetation growth
in the channel and riparian zone could encourage natural sediment trapping if
management practices are altered.
Summer precipitation decrease by up to 40%: Reduced summer flows could
increase livestock trampling pressures, so improved watercourse management,
reduced stocking levels adjacent to the river, installation of stock-proof fencing
and provision of drinking points could prevent further increases in sediment
supply.
Winter precipitation increase by up to 10%: An altered land management regime
could help to mitigate potential increases in sediment runoff from agricultural
land.
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7.4

Alter flood and informal embankments

7.4.1

Issues tackled
Due to the low-lying topography of much of the River Hull headwater tributaries, there is
a long history of channel modification for flood defence purposes and this have included
the development of formal and informal (due to dredging arisings) embankments along
a significant proportion of the Hull headwaters.. The formal flood embankments were, in
places, constructed several centuries ago and have been continuously maintained since
this time. The main issue tackled by altering the flood embankments which fringe parts
of the River Hull Headwaters SSSI is disconnection from the floodplain. Floodplain
disconnection is a key issue throughout the catchment because it:
•
•
•
•
•

Reduces inundation frequency of the floodplain, a natural function of river
systems.
Prevents the natural drainage of the floodplain.
Prevents the deposition of sediment on the floodplain resulting in increased
sediment storage in the channel.
Limits the potential for the development of natural floodplain habitats.
May result in severe consequences if an embankment is breached along a
perched river system.

The future of the formal flood embankments in the catchment is currently being reviewed
by the Environment Agency, which is developing a Flood Risk Management Strategy for
the Hull. This not only includes flood risk to people and property but also the need to
protect the Hull Headwaters SSSI.
There are a number of informal embankments present in the Hull Headwaters,
particularly in the Foston Beck system. These have developed as a consequence of
dredging arisings being placed on top of the bank and often consist of fine gravels that
have been removed from the channel. These informal embankments provide a
disconnection from the floodplain at lower flow events than would occur naturally and
limit the drainage of floodwater for the floodplain.
7.4.2

Potential solutions
In reaches where the floodplain and current river bed levels are at same level, the
removal or modification of the flood embankments and informal embankments could
restore channel-floodplain connectivity and create a naturally functioning river channel.
Removal or modification of either informal or flood embankments would allow the bank
to be reprofiled if necessary and promote the development of higher-quality riparian
habitats.
Removal or modification of embankments may let more water onto the floodplain during
moderate to high flows, but will also allow that water to drain back into the river more
easily, so changes to embankments will not necessarily make adjacent land wetter.
This can also reduce energy of high flows and therefore help avoid sudden bank
breaches.
There are four potential mechanisms for removal or modification of the embankments in
the River Hull catchment:
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1. Removal of existing structures: Complete removal to allow unimpeded floodplain
inundation and, if appropriate, regrading of the river banks.
2. Breach of existing structures: Removal of a portion of the embankment,
particularly in areas adjacent to field drains and tributaries, to improve floodplain
drainage and allow more natural floodplain inundation.
3. Set back of existing structures: Removal of existing structures and reconstruction at a point behind the functioning floodplain. This will increase
floodplain inundation whilst retaining flood protection where necessary.
4. Lowering of existing structures: Lowering the crest height of existing
embankments to increase the frequency of overtopping and floodplain
inundation.
Whilst flood embankment modification is a potential solution, a number of constraints
need to be considered alongside the potential benefits to the SSSI. The River Hull Flood
Risk Management Strategy is currently assessing the future maintenance of flood
embankments and was not finalised at the time of writing this report. As such
modification of the flood embankments in the SSSI has not been considered at this
stage, due to the potential conflicts with flood risk management issues in the catchment.
However, once the River Hull Flood Risk Management Strategy has been finalised,
there may be further opportunities to consider the changes to flood embankments in the
wider catchment.
It is therefore recommended that an adaptive management strategy to consider possible
changes to the flood embankments at a catchment scale is developed. This strategy
should combine the key flood risk management considerations with a detailed appraisal
of the benefits and potential impacts on the River Hull Headwaters SSSI, in order to
produce a combined strategy for each flood cell within the catchment.
The modification of informal embankments (dredging arisings) has been considered as
part of the River Restoration Plan and the location of these has been identified using
LiDAR data. This exercise has identified the following informal embankments could
potentially be regraded and any gravel material used to augment the channel bed in
these locations:
•

7.4.3

Middle reaches of Kelk Beck (reach KEL03) could potentially be regraded to
improve floodplain connectivity.

Constraints
Records show that by the late 1200s, the entire lower reaches of the River Hull and
adjacent drains were embanked, and have been continuously maintained since that
time. Future management of the embankments for flood risk management purposes is
being considered as part of the River Hull Flood Risk Management Strategy. A key
constraint is the potential flood risk to assets behind certain embankments and this is
currently being assessed as part of the Flood Risk Management Strategy.
One of the key impacts of altering the flood embankments would be on land use and
land management practices on the adjacent land. A key constraint may be in gaining
support from the landowner and the wider community for this solution in specific
locations. It might be possible to support this option through Higher Level Stewardship
(see Section A4 for further details).
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Significant constraints associated with allowing the flood embankments to breach are
the perched nature of the lower reaches (Foston Beck, Frodingham Beck and the lower
reaches of West Beck) and the presence of an agricultural drainage system adjacent to
the main river, which have the potential to transport flood waters significant distances
from the main channel.
The aim of the intervention would be that the impact would be favourable, for example
extending or enhancing wetland interests and facilitating appropriate water level
management. However care is required to ensure that there is no adverse impact on
existing habitats.
Constraints for the regrading of informal embankments is likely to be a combination of
agreement by the landowner, access and the potential implications of inputting silty
gravel from the informal embankments back into the channel.
7.4.4

Contribution to climate change adaptation
Changes to flood embankments in the River Hull catchment could potentially contribute
towards climate change adaptation (as predicted in the UKCP09 projections) in the
following ways:
•
•

Summer precipitation decrease by up to 40%: Decreased summer precipitation
will reduce flow levels, so removal or lowering of embankments will help to
maximise inundation frequency and maintain wetland habitats.
Winter precipitation increase by up to 10%: Increased winter precipitation will
increase flow levels. Removal or modification of selected embankments will
allow more frequent floodplain attenuation of high flow events, and reduce the
risks currently posed by the perched river channel.

7.5

Enhance aquatic, marginal, bankside and wetland habitats

7.5.1

Issues tackled
a) Channelisation and low flows
A high proportion of the River Hull Headwaters SSSI has been straightened and
widened. As a result, the capacity of the channel is considerably greater than required
during the majority of flow conditions. The Hull Headwaters regularly experience low
flows and the effects are most apparent in the upper reaches which are often
ephemeral. Further downstream these low flows are spread thinly across an overwide
and overdeep channel cross section, resulting in very shallow flow considerable areas of
exposed bed. In an attempt to solve this issue, several weirs were installed in the
catchment during the 1980s, in order to retain water in reaches that might otherwise
have dried up. However, this impairs the natural form and function of the river system
and has resulted in issues of sedimentation, low morphological diversity and barriers to
fish passage. More appropriate channel size would reduce impact of silt ingress and
make more resilient to climate change/extreme flows.
b) Restricted extent of floodplain wetland habitat
The functionality of floodplain wetlands is important in contributing to the condition of the
SSSI watercourses, for example influencing the transfer and storage of fine sediment
and water on the floodplain during periods of high flow. Wetland areas adjacent to the
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river channel area also provide habitats for SSSI interest species, provide additional
habitat for otters, so that they are not restricted solely to the river channel in their
movements. Having more habitat available would reduce their vulnerability to predation
and intraspecific competition. Floodplain wetlands also provide valuable habitats for a
variety of bird species and shelter for fish in times of peak river flows. Floodplain
wetlands are currently restricted in the catchment as a result of current land use
practices and the disconnection caused by the flood embankments.
c) Lack of in-channel and bankside shelter
The lower reaches of the headwaters (in particular the Foston Beck, Frodingham Beck
and West Beck) have limited tree and scrub cover and the banks are lacking in
morphological diversity. Trees and shrubs provide shelter for foraging otters as they
move along the channel hunting for fish prey, as well as undisturbed areas that are
suitable for otter holts and breeding dens (e.g. holes within tree root systems). Exposed
stretches may still be used by otters if there are fish present, but they are more
vulnerable in these areas, and so they could represent a barrier to free movement. In
addition, Brown Trout moving upstream to spawning areas require bankside cover in the
form of submerged tree roots in which to shelter from predation from otters and birds.
The influence of the instream structures and resectioning of the river channel has also
limited the establishment of aquatic vegetation due to increased water depth in
impounded reaches and the lack of low berms providing suitable habitat for
macrophytes.
d) Overshading
Overshading was observed in the upper reaches of the West Beck, and Kelk Beck and
the middle reach of Driffield Beck. This prevents light reaching the channel which
restricts the growth of Ranunculus communities.
7.5.2

Potential solutions
A variety of measures could be implemented to help address this issue, primarily
through alterations to the flow and sediment regime. Overdeepening is a key issue and
reinstating a more appropriate river cross section within the existing channel by
changing the bank profile would address this (Section 6.3.2). This could be alternated
between banks to begin with to achieve some diversity in flows through initiating
meandering of low flows within the constraint of the existing channel. This would only
be possible where the integrity of embankments that could not be realigned was not
affected.
a) River rehabilitation
Low flows are a major issue in large parts of the River Hull Headwaters SSSI. The weirs
that were originally installed to retain water have had a detrimental impact on the
hydromorphological functionality of the system. This means that alternative solutions
are required to address this issue. The most effective solution is likely to consist of
measures to narrow the current river channel to reduce its capacity, returning the
channel to an approximation of its natural profile.
A number of techniques can be applied to narrow a river channel. One of the most
commonly applied technique is the creation of low berms, or aquatic ledges. These
features consist of narrow ledges of material that are placed at the base of a river bank,
close to the low flow river level. These features can significantly narrow an overwidened
channel, while at the same time providing new habitats for aquatic and marginal
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communities, and preventing bank toe erosion. Narrowing the channel also ensures that
sedimentation of gravel beds is reduced by locally increasing flow velocity and
encouraging scouring. Material to narrow the river channel can be sourced directly from
the bank (in which case the bank is also reprofiled as has already been done
downstream of Bells Mill Sluice), or a combination of soft engineering techniques and
backfilled material from the river bed can be used if necessary. Narrowing the channel
using faggots and allowing the river to naturally infill behind the faggots is a technique
that has been used successfully on Driffield Beck. Narrowing also provides the
opportunity to create a meandering low flow channel that provides increased habitat
niches for marcrophytes and macro-invertebrates.
River rehabilitation activities, including channel narrowing, bank reprofiling and meander
restoration, have already been undertaken throughout the catchment (Section 4.10.7).
However, these actions are not necessarily aimed at achieving a common series of
outcomes, as they have generally been developed and implemented in an opportunistic
manner. The implementation of similar measures throughout the rest of the catchment
as part of an integrated river restoration plan provides the opportunity to build upon the
existing restoration schemes and maximise the benefits that they already provide.
The measures suggested to address the lack of flow diversity will also help to increase
morphological diversity and create new in-channel habitats. In particular, use of large
woody debris in the channel has been successfully used in several chalk streams to
improve morphological diversity and may be appropriate within the River Hull
Headwaters (Wild Trout Trust Chalkstream Habitat Manual www5).

b) Establish and maintain suitable bank habitats
Lack of in-channel and bankside shelter can be addressed through the provision of
increased riparian vegetation cover, for example by planting suitable shrub and tree
species in areas where shelter is sparse. Large Woody Debris could also be used to
increase in-channel and bankside shelter. Bank maintenance practices currently
undertaken for Flood Risk Management (FRM) and angling club purposes (e.g. mowing)
could also be reviewed to reduce management of the banks.
In areas where tree cover is dense, targeted coppicing, pollarding or tree thinning in the
upper reaches of the West Beck, and Kelk Beck and the middle reach of Driffield Beck
would allow light into the channel and provide better conditions for Ranunculus
communities.
c) Enhance floodplain wetland habitats
New wetland habitat could be created in floodplain areas where suitable conditions (e.g.
good channel-floodplain connectivity) currently exist. This may require a change from
the current agricultural land use in the majority of locations. The applicability of these
solutions is limited by the flood embankments which fringe the river channel along a
large proportion of the lower reaches. Changes to these embankments at suitable
locations will increase the potential for floodplain habitat development in addition to
improving the river’s flow and sediment regime.
7.5.3

Constraints
These potential solutions could potentially be constrained by existing land usage and
management practices along the edge of the river SSSI. Weed cutting and maintenance
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practices of the river channel may be potential constraints for river rehabilitation
measures. The presence of a number of weir structures which are impounding lengths
of reach do act as a constraint for river rehabilitation measures as undertaking these
prior to the alteration or removal of these structures will limit their effectiveness and
potential. In many case river rehabilitation should be combined with the removal or
modification of in channel structures in those reaches that are impounded as rehabiltiion
will be a necessary measure to limit the potential negative impacts of weir removal (i.e.
shallow water level). Close consultation with key stakeholders such as landowners will
be required to ensure the various suggested measures are implemented successfully.
7.5.4

Contribution to climate change adaptation
Measures to enhance in-channel and riparian habitats in the River Hull Headwaters
SSSI could potentially contribute towards climate change adaptation (as predicted in the
UKCP09 projections) in the following ways:
•

•

•

Temperature increase by up to 2°C: Improved conditions for vegetation growth
in the channel and riparian zone could help in-channel, marginal and riparian
communities establish naturally. Measures to improve shading could also help
to regulate water temperatures.
Summer precipitation decrease by up to 40%: Measures to reduce the channel
capacity by narrowing the channel and reprofiling the bank will increase flow
depths and this will help to mitigate the effects of reduced summer precipitation,
preventing existing low flow issues becoming exacerbated.
Winter precipitation increase by up to 10%: Increased winter precipitation could
increase the frequency of overbank flooding, providing suitable conditions for
wetland habitat development in more locations.

7.6

Modify in-channel structures

7.6.1

Issues tackled
In-channel structures such as weirs and sluices create impounded conditions upstream
there by resulting in the following issues:
•
•
•
•

Alteration of flow and sediment transport patterns in a river
Increased water levels, reduced flow velocities, and increased sediment
deposition.
Limiting the establishment of aquatic vegetation due to the increased water
depths as compared to non impounded reaches
Acting as barriers to fish passage.

Depending on the size of the structure, the impacts can propagate for a considerable
distance upstream. Impoundment has a detrimental effect on in-channel habitats by
encouraging sedimentation on the river bed and creating uniform geomorphological and
flow conditions upstream.
There are six major in-channel structures located within the River Hull Headwaters
SSSI; Poundsworth Weir on the Driffield Trout Stream, Bell Mills Sluice, Whinhill Weir
and Cleaves Weir on West Beck, Lowthorpe Mill Weir on Kelk Beck, and Foston Mill
Weir on Foston Beck (see Section 4.10.5 for further details). In addition, a number of
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smaller structures are located throughout the catchment, particularly in Driffield Trout
Stream, Elmswell Beck and Kelk Beck.
7.6.2

Potential solutions
A variety of potential solutions could be implemented to address the impoundment and
fish passage issues caused by in-channel structures, including:
Do nothing: Retain the structure in place with no further changes.
Structure removal: Completely remove the structure.
Modify structure: Modify the structure to reduce the extent of impoundment and
improve fish passage.
Alter operation of structure: Change the way the structure is operated to reduce
the extent of impoundment and improve fish passage.
Install a fish pass: Improve fish passage through installation of a fish pass or
bypass channel.
These options have been considered in detail for each of the major structures in the
River Hull Headwaters SSSI. The detailed results of the appraisal process are
presented in Appendix I, and summarised in Table 7.2.
The following provides a discussion of the different options and how they apply to the
different in channel structures.
a) Do nothing
This option rules out further action at each in-channel structure, leaving them all in
place. Although it will not address the key issues of sedimentation and barriers to fish
passage, this option was included in the appraisal process because, in some cases, the
benefits gained by addressing these issues may be outweighed by the disadvantages
that this would cause to the existing use of the structure. However, this option was not
considered to be suitable for any of the structures in the River Hull Headwaters SSSI.
b) Investigate the potential to remove the structure
It may be possible to remove some or all of the structures in order to reduce
impoundment, reinstate natural hydromorphological functionality, and allow free
movement of fish populations. However, the removal or modification of large structures
is not a simple process, and can have a considerable effect on the river. Before this
option could be recommended, it was first necessary to undertake an initial assessment
of the nature and condition of the structure, its impact upon the river, and the likely
consequences of removal (both positive and negative).
Although removal was identified as unsuitable for the majority of the structures in the
short term, most of the structures could be removed in the long term, particularly in the
case of Cleaves Weir and Winhill Weir if the current abstraction licence lapses due to a
change in use, and Lowthorpe Weir. Poundsworth Mill provides the most likely short
term opportunity for weir removal and would remove the impoundment impact,
considerably reducing sedimentation in this reach, and improve fish passage. It is
recommended that more detailed assessments are undertaken for those other
structures that are identified as being potentially suitable for removal. In addition,
smaller structures on Driffield Beck, Driffield Trout Stream, West Beck and Kelk Beck
were identified as being suitable for complete removal.
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Table 7.2: Summary of options to address in-channel structures in the River Hull Headwaters SSSI

Option

Benefits to the SSSI

Risks

Cost

Progress to
feasibility
assessment

Poundsworth Mill Weir (TA 022 563)
Do nothing

Low

Medium to high

Low

Remove structure

High

Low to medium

High

Medium

Low to medium

High

High

Low

Low

Medium

Medium

High

High

Low to Medium

High

Modify structure
Alter operation
Provide fish pass
Other
Bell Mills Weir (TA 028 566)
Do nothing

Low

Medium to High

Low

Remove structure

Medium

Low to Medium

High

Modify structure

Medium

Low to Medium

High

Alter operation

Medium to High

Medium

Low

Medium

Low to Medium

High

n/a

n/a

n/a

Low

Medium to High

Low

Provide fish pass
Other

n/a

Whinhill Weir (TA 050 567)
Do nothing
Remove structure

High

Low to Medium

High

Medium

Medium

Medium

Medium to High

Medium

Low

Medium

Medium

High

n/a

n/a

n/a

Do nothing

Low

Medium to High

Low

Remove structure

High

Medium

Low

Modify structure

Low to Medium

Medium

Low

Alter operation

Low to Medium

Medium

Low

Provide fish pass

Low

Low to Medium

n/a

Other

n/a

n/a

n/a

Do nothing

Low

Medium to High

Low

Remove structure

High

Low to Medium

High

Modify structure

Medium

Low to Medium

Low

Alter operation

Medium

Low to Medium

Low

Provide fish pass

Medium

Medium

High

High

Low

Medium

Low

High

Low

Modify structure
Alter operation
Provide fish pass
Other

n/a

Cleaves Weir (TA 061 538)

n/a

Lowthorpe Weir (TA 087 604)

Other
Foston Weir (TA 093 548)
Do nothing
Remove structure

Medium

High

High

Modify structure

Medium

Medium

Medium

Alter operation

Medium

Medium

Medium

Provide fish pass

Medium

Medium

Low to High

High

Medium

Medium

Other
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c) Investigate the potential to modify the structure
In cases where removal of a structure is unfeasible, either due to the low benefits or
high risks that this option involves, modification of the structure to reduce impoundment
and improve fish passage may be a viable alternative. The outline assessment
described above was used to determine the suitability of this option for each of the major
structures in the catchment.
Modifications to Foston Mill Weir have been identified as technically feasible and
potentially beneficial. Minor modifications could be achieved relatively easily by
removing the existing thin plate weir. This would drop water levels on to the concrete
weir sill and reduce upstream water levels by 75 to 100mm. However, the benefit that
this may have would have to be offset against the potentially reduced effectiveness of
the Environment Agency’s main flow gauge in the River Hull Headwaters which has
been recording data from this location since 1984. Minor works could be easily
achieved in the short term, but it is recommended that further investigations into the
impact of modifications to the structure on water levels and the EA gauging station are
undertaken prior to any site works.
d) Investigate potential to alter the operation of the structures
Some benefits to the SSSI could potentially be achieved through modification of the
operating protocol of the structures in order to reduce impoundment and (depending on
the type of structure) improve fish passage.
Changes to the operation of Poundsworth Mill Weir were identified as one of the
preferred options for this structure. In this case, the stop logs which make up the
structure could be removed. This would reduce water levels upstream by approximately
1m, leaving the weir cill as a lower control to water levels. This could initially be
undertaken as an easily reversible short term measure to determine potential impacts,
prior to longer term implementation if proven to be effective.
Changes to the operation of Bell Mills Weir have also been identified as one of the
preferred options for this structure. The sluice gates are rarely operated, and could be
opened (or potentially removed) to reduce impoundment upstream of the structure. This
could initially be undertaken as an easily reversible short term measure to determine
effectiveness, prior to longer term implementation or potential modification of the sluices
if necessary.
The main weir sluices at Lowthorpe Weir do not appear to be operated regularly and are
reported to be difficult to operate. Altering the operation of this weir is therefore likely to
require refurbishment of the sluices to enable the sluices to be operated easily.
However, under certain flow conditions this structure does not actually control upstream
water levels. It is therefore also necessary to consider alterations to the operation of the
bypass weir structure. This could easily be achieved, as it is a simple stop log
operation. It would be possible, for example, to undertake a test by removing one (or
more) stop logs from this structure to determine impact on water levels.
e) Investigate potential to install a fish pass
An alternative to removal or modification of a structure is to provide a fish pass if there is
not one already in place, or modify existing fish passes to improve their suitability for
weak swimming lamprey and coarse fish species.
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The installation of a new fish pass has been identified as a viable option to improve fish
passage at Poundsworth Weir, Bell Mills Weir and Whinhill Weir. There is currently
sufficient space to install a new structure adjacent to the existing structures, without
adversely affecting existing habitats or infrastructure. It is recommended that further
investigations are undertaken at each of these sites to identify the type and precise
location of the fish passes.
In addition, an incomplete and therefore non-operational eel pass is present at the
Foston Mill weir. Completion of this eel pass would allow upstream eel passage.
However, the installation of a full fish pass at this site will not be feasible due to the
proximity of adjacent buildings.
It would be feasible to provide a fish pass at Lowthorpe Weir, although it may require the
importation of a certain volume of fill to support the fish pass channel. A pass could be
provided either to the east of the main mill weir, or either side of the bypass weir. If it
was to be provided on the bypass weir channel, it may also be necessary to amend the
operation of the weirs to provide a greater flow down the bypass channel than currently
occurs.
It could also be achieved by constructing an embankment across the mill race and using
the natural bypass channel as the principal flow route.
f) Additional site-specific solutions
In addition to the generic solutions described above, additional solutions developed to
meet site-specific requirements have also been identified. These are summarised
below:
Poundsworth Mill Weir: Investigate the potential for the diversion of flow into the
natural channel to the north of the main stream. This could be achieved through
the construction of a dam across the main channel to create a pond upstream of
the existing structure, while diverting flow into the natural channel. Alternatively,
this could be achieved by breaking the bank between the main channel and the
natural channel to allow flow from the former to enter the latter.
Lowthorpe Weir: Maintain high water levels upstream of the weir by constructing
an embankment across the mill race and using the bypass channel (natural) as
the only flow route.
Foston Weir: As an alternative to modification of the structure itself (e.g. if
modifications are likely to have an adverse impact on the nearby EA gauging
station), consider modifications to the left channel structure, so that this channel
takes the river flows instead of the existing weir. However, as there is currently
no detailed information on the function and condition of this structure, the full
impact of this cannot be ascertained at this stage.
It is recommended that additional investigations are undertaken at each of the three
sites to develop each of these potential options further.
7.6.3

Constraints
In order to improve fish passage and improve flow conditions to reduce sedimentation,
removal or modification of in-channel structures may be considered as an option.
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However, there are several constraints that influence the feasibility of modifying or
changing the operation of in-channel structures, including their function of:
•
•
•

Flood risk management
Water level control
Supporting existing habitats for key species

Potential impacts on flow gauging
Foston Mill is associated with the Environment Agency’s main flow gauging station
within the River Hull Headwaters, which has records since 1984. Data from this gauging
station is important in managing the River Hull Headwaters SSSI and the catchment.
This is a key constraint to be considered in relation to modification of the weir at Foston
Mill.
Potential for future low flow conditions
Existing weirs within the River Hull Headwaters are currently used to maintain water
levels during periods of low flow, the impact of which is amplified by the oversized
channels. Low flows have previously been of key concern within the River Hull
Headwaters, as shown on the long term hydrograph at Foston Mill gauging station
(Figure 4.3). Removing /modifying structures is likely to need to be done in conjunction
with channel modification immediately upstream to reinstate an appropriate channel
cross section which is suitable for the whole range of flows.
Potential impacts on existing habitats and species
The removal of existing weirs may have short-term negative impacts on key habitats and
interest features within the River Hull Headwaters SSSI. Complete removal of an inchannel structure is likely to have a considerable impact on the river and its ecology,
however it may benefit a much larger area upstream and ultimately, the cause of
impounded flow conditions and the barrier to sediment transport and migration of
aquatic species within the SSSI would be removed. The river channel itself would also
adjust to new flow conditions resulting from the removal of the structure. In the short
term, however, sediment that has accumulated upstream of the former structure would
be available to be transported downstream, and deposition is likely to occur in the
former weir pool.
In accordance with the Water Framework Directive, free fish passage would be
desirable over all weirs within the catchment. However, the migration of a range of fish
species into reaches dominated by brown trout (e.g. Foston Beck and Driffield Beck)
may be opposed by local angling clubs. These reaches are currently isolated from
incoming rainbow trout as a result of in-channel structures.
Potential impacts on water abstraction
Yorkshire Water currently abstract water from the River Hull upstream of Hempholme
Weir to feed Tophill Low reservoirs (which are a designated SSSI) and the associated
Water Treatment Works. Modification of Hempholme Weir to reduce upstream
impoundment would affect the water available for abstraction and is not likely to be
possible within the existing constraints.
7.6.4

Contribution to climate change adaptation
UKCP09 projections indicate that summer precipitation in the River Hull catchment is
likely to decease by up to 40% by 2050. This will reduce flows over in-channel
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structures, potentially making them more of a barrier to fish passage. The modification
or removal of these structures will therefore help to ensure that they remain passable to
fish populations during predicted lower flows. High summer water temperature has
been shown to be a key limiting factor for salmonids in southern Britain. Therefore,
reducing the impoundment upstream of in-channel structures can help keep the water
temperature down in summer.

7.7

Preserve existing habitats

7.7.1

Issues tackled
Although key issues such as low flows and lack of appropriate in-channel and riparian
shelter adversely affect the quality of habitats for various species (Section 7.5), the
River Hull Headwaters SSSI does include valuable areas of habitat for key interest
features. These habitats include floodplain wetlands, river banks which support
marginal and emergent plant communities, wet woodland, and reaches with gravel
substrate for Ranunculus beds and spawning fish. These high quality habitats are
distributed throughout the SSSI, although their spatial extent can be limited. It is
therefore important that they are preserved to avoid degradation to the status of the
SSSI.

7.7.2

Potential solutions
The preservation of existing quality habitats within the SSSI does not require extensive
direct action. Instead, it is necessary to consider the type and distribution of these
habitats while undertaking works in or adjacent to the river, to ensure that they are not
adversely affected. In particular, river maintenance activities (e.g. vegetation clearance
and removal of large woody debris from the channel) should be undertaken in a
sensitive manner to ensure that habitat degradation does not occur. When screening
Land Drainage Consents, the Environment Agency and Natural England should also
check and ensure this existing quality habitat is not impacted.

7.7.3

Contribution to climate change adaptation
These measures are unlikely to contribute directly towards climate change adaptation in
the River Hull However, measures to preserve existing high quality habitats in the
catchment should help to ensure that these are not lost as a result of changing
temperatures and precipitation patterns.
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Appendix A – River Hull Headwaters SSSI Condition
Assessment
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Annex 1
CONDITION ASSESSMENT FORM FOR SSSI RIVERS
SSSI name: River Hull Headwaters SSSI

Date of assessment: 5 September 2003

Name/position of assessor: Susan Wilson, Conservation Officer
Monitoring unit/grid references: Unit 33, Elmswell Beck and Driffield Beck, TA 023
564 to SE 998 581 (old units 20, 22, 24)
Overall status of monitoring unit: Unfavourable
Main features occurring in monitoring unit:
Habitat: open water : flowing chalk stream and river system
Species mentioned in the citation:
Other species which are recorded : water vole, otter, kingfisher, brown trout, bullhead.
(native crayfish not recorded)

Water quality
target

Biological class GQA chemical class Phosphorus (annual average)
b
b
0.04 mg/l

last GQA + year

No EA data

No EA data

?
?
✔ or ✘
Status (see protocol at Annex 1A for interpretation)
Flow
1) are there known abstraction problems affecting this stretch?

✔ or ✘
no

2) are these abstractions scheduled to be addressed in next three years?

no

Status [✘in (1) is favourable; ✔ in (2) is unfavourable recovering]
2) Catchment Action Management Strategy consultation due in
2005.
Siltation
1) are there known siltation problems in this stretch?

✔ or
yes

Favourable

2) has the adjacent land use become more intensive without buffering for the
river?
3) are there measures in train to remedy key sources of soil erosion?
Status [✘ in (1) or (2) is favourable; ✔in (3) is unfavourable recovering]
1) There is a large housing development on Elmswell Beck which has
increased the run off and silt loading.
Channel structure

✘

no
no
Unfav no
change

✔ or

✘

1) has the channel been extensively deepened, widened or embanked?

no

2) is it feasible to restore the channel (eg not an urban frontage or road)?

N/A

3) are there restoration measures in train for the next three years?

yes
Favourable

Status [✘in (1) or (2) is favourable; ✔in (3) is unfavourable recovering]
3) On Little Driffield Beck there is a EA gauging weir. Hazel faggots have
been placed to narrow the channel and keep the silt mobile.
Management
1) Is the bankside vegetation allowed to flower?

✔ or
yes

✘

2) Does weed-cutting allow at least 25% of Ranunculus to flower per 100 m? yes
3) Does weed cutting remove more than 50% of characteristic plants in the
channel?
4) Are banks eroding due to overgrazing and poaching by livestock?
5) Are there other detrimental management practices (eg herbicides)?
Status (see protocol at Annex 1A for interpretation)

no
no
no
Unfav
declining

Note of how judgment has been made:
2) EA surveys in 2002/03 have shown a dramatic decline in Ranunculus coverage in
Elmswell Beck, 100% is allowed to flower.
5) Glyceria beds are developing in the centre of the channel and causing diversion of the
flow and erosion of the banks.
EA does not use herbicide in this section.

✔ or ✘
Yes, mink

Biological disturbance
1) Are introduced species present and affecting native wildlife?
Please name the species (see Annex 1A).
2) Are there measures in hand to eradicate these species?
3) Does fish-stocking/culling take place?

yes
yes

4) Is the stocking/culling in line with SAC conservation objectives?
5) Are measures in hand to remove the impact of stocking/culling?

N/A
yes

6) Are other types of disturbance (eg boats) affecting the wildlife?
Status (see protocol in Annex 1A for interpretation)

no
Unfav
recovering

Notes of steps being taken and outstanding problems:
1) Mink have caused declines in water vole populations.
2) YWT water vole project officer has organised mink control.
3) Some stocking of brown trout takes place.
5) Gravel raking takes place to increase the spawning success and recruitment of the
brown trout population.
✔ or

Access
1) Are there artificial barriers to upstream migration by fish
(where salmonids are an important feature)?

yes

✘

2) Is it feasible to remove or by-pass them?
3) Are there measures in hand to remove or by-pass them?
4) Are there measures in hand to by-pass natural barriers?

no
no
no

Status [✘ in (1) or (2) is favourable ; ✔ in (3) is unfavourable

Unfavourable no change

recovering; ✔ in (4) is unfavourable]:
Notes:
1) The gauging weir acts as a barrier, however in high flows
fish can get over the weir. Bell Mills prevent fish migrating
above it.

Annex 1
CONDITION ASSESSMENT FORM FOR SSSI RIVERS
SSSI name: River Hull Headwaters SSSI

Date of assessment: 5 September 2003

Name/position of assessor: Susan Wilson, Conservation Officer
Monitoring unit/grid references: Unit 34, Driffield Trout Stream, TA 023 564 to SE 981
552, (old units 26 and 30)
Overall status of monitoring unit: Unfavourable
Main features occurring in monitoring unit:

Habitat: open water: flowing chalk stream and river system
Species mentioned in the citation:
Other species which are recorded: water vole, otter, kingfisher, brown trout, bullhead,
(native crayfish not recorded)

Water quality
target

Biological class GQA chemical class Phosphorus (annual average)
b
b
0.04 mg/l

last GQA + year

b

No EA data

yes
?
✔ or ✘
Status (see protocol at Annex 1A for interpretation)
Flow
1) are there known abstraction problems affecting this stretch?

✔ or ✘
no

2) are these abstractions scheduled to be addressed in next three years?

no

Status [✘in (1) is favourable; ✔ in (2) is unfavourable recovering]
2) catchment Action Management Strategy consultation due in
2005.
Siltation
1) are there known siltation problems in this stretch?

✔ or
yes

Favourable

2) has the adjacent land use become more intensive without buffering for the
river?
3) are there measures in train to remedy key sources of soil erosion?

✘

no

Status [✘ in (1) or (2) is favourable; ✔in (3) is unfavourable recovering]

no
Unfav no
change

Channel structure
1) has the channel been extensively deepened, widened or embanked?

✔ or
no

✘

2) is it feasible to restore the channel (eg not an urban frontage or road)?

N/A

3) are there restoration measures in train for the next three years?

yes
Favourable

Status [✘in (1) or (2) is favourable; ✔in (3) is unfavourable recovering]
3) Hazel faggots have been placed to narrow the channel and keep the silt
mobile.

✔ or
yes

Management
1) Is the bankside vegetation allowed to flower?

✘

2) Does weed-cutting allow at least 25% of Ranunculus to flower per 100 m? yes
3) Does weed cutting remove more than 50% of characteristic plants in the
channel?
4) Are banks eroding due to overgrazing and poaching by livestock?
5) Are there other detrimental management practices (eg herbicides)?
Status (see protocol at Annex 1A for interpretation)

no
no
yes
Unfav
declining

Note of how judgment has been made:
2) EA surveys in 2002/03 have shown a dramatic decline in Ranunculus coverage in
Driffield Trout Stream, 100% is allowed to flower.
5) Glyceria beds are developing in the centre of the channel and causing diversion of the
flow and erosion of the banks.
Golf Club at Eastburn Beck is believed to be using a number of potentially harmful
chemicals which may find their way into SSSI. EA does not use herbicide in this section.

✔ or ✘
Yes, mink

Biological disturbance
1) Are introduced species present and affecting native wildlife?
Please name the species (see Annex 1A).
2) Are there measures in hand to eradicate these species?
3) Does fish-stocking/culling take place?

yes
yes

4) Is the stocking/culling in line with SAC conservation objectives?
5) Are measures in hand to remove the impact of stocking/culling?

N/A
yes

6) Are other types of disturbance (eg boats) affecting the wildlife?
Status (see protocol in Annex 1A for interpretation)

no
Unfav
recovering

Notes of steps being taken and outstanding problems:
1) Mink have caused declines in water vole populations.
2) YWT water vole project officer has organised mink control.
3) Some stocking of brown trout takes place.
5) Gravel raking takes place to increase the spawning success and recruitment of the
brown trout population.

✔ or

Access
1) Are there artificial barriers to upstream migration by fish
(where salmonids are an important feature)?
2) Is it feasible to remove or by-pass them?
3) Are there measures in hand to remove or by-pass them?
4) Are there measures in hand to by-pass natural barriers?
Status [✘ in (1) or (2) is favourable ; ✔ in (3) is unfavourable
recovering; ✔ in (4) is unfavourable]:
Notes:
1) Bell Mills prevent fish migrating above it.

✘

yes
no
no
no
Unfavourable no change

SSSI CONDITION ASSESSMENT (aquatic)
SSSI name: River Hull Headwaters SSSI

Date of assessment: 3 September 2003

Name/position of assessor: Susan Wilson, Conservation Officer
Monitoring unit/grid references: Unit 35 , River Hull/West Beck between TA 024 565
and TA 082 518 (old units 10, 12, 16, 18)
Overall status of monitoring unit:
Main features occurring in monitoring unit:
Habitat: Open water: flowing chalk stream and river system
Species on citation: stream water crowfoot Ranunculus penicillatus var calcareous
Canadian pond weed Elodea Canadensis, spiked mil-foil Myriophyllum spicatum, fennel
pondweed Potamogeton pectinatus, curled pond-weed Potamogeton crispus, shining pondweed Potamogeton lucens, and flat-stalked pond-weed Potamogeton freisii.
Mallard Anas platyrhynchos mute swan Cygnus
Locally uncommon mayfly species: Heptagenia fuscgrisea and Caenis robusta and snail
Planorbis vorticulus
Additional protected species which are recorded: otter, water vole, kingfisher, brown trout,
bullhead.

Water quality
target

Biological class GQA chemical class Phosphorus (annual average)
b
b
0.04 mg/l

last GQA + year

A –c (2000)

No EA data

yes
??
✔ or ✘
Status (see protocol at Annex 1A for interpretation)

??
??

Flow
1) are there known abstraction problems affecting this stretch?

✔ or ✘
yes

2) are these abstractions scheduled to be addressed in next three years?

no

Status [✘in (1) is favourable; ✔ in (2) is unfavourable recovering]
2) Catchment Action Management Strategy consultation due in
2005.
Siltation
1) are there known siltation problems in this stretch?

✔ or
yes

Unfavourable no
change

2) has the adjacent land use become more intensive without buffering for the
river?
3) are there measures in train to remedy key sources of soil erosion?
Status [✘ in (1) or (2) is favourable; ✔in (3) is unfavourable recovering]
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✘

no
no
Unfav no
change

Channel structure
1) has the channel been extensively deepened, widened or embanked?

✔ or
yes

2) is it feasible to restore the channel (eg not an urban frontage or road)?

yes

3) are there restoration measures in train for the next three years?

Yes
Unfav
recovering
?

Status [✘in (1) or (2) is favourable; ✔in (3) is unfavourable recovering]
Notes: Hazel faggots have been placed at the margins to narrow the channel
and keep the silt mobile
Management
1) Is the bankside vegetation allowed to flower?

✔ or
yes

✘

✘

2) Does weed-cutting allow at least 25% of Ranunculus to flower per 100 m? yes
3) Does weed cutting remove more than 50% of characteristic plants in the
channel?
4) Are banks eroding due to overgrazing and poaching by livestock?

no

5) Are there other detrimental management practices (eg herbicides)?
Status (see protocol at Annex 1A for interpretation)
Notes: 2) Ranunculus is struggling (especially in last 2 years) but is cut
sensibly.
4) Poaching at E Smith’s land. At the Bottoms 2km of West Beck has been
fenced to prevent cattle entering the river and eating the marginal vegetation.
5) English Nature requested that Glyceria beds were sprayed with herbicide.
Note of how judgment has been made:

yes
Favourable

yes

2) Are there measures in hand to eradicate these species?
3) Does fish-stocking/culling take place?

✔ or ✘
Yes, mink and
Himalayan
balsam
Yes (mink)
yes

4) Is the stocking/culling in line with SAC conservation objectives?
5) Are measures in hand to remove the impact of stocking/culling?

N/A
yes

6) Are other types of disturbance (eg boats) affecting the wildlife?
Status (see protocol in Annex 1A for interpretation)

yes
Unfavourable
recovering

Biological disturbance
1) Are introduced species present and affecting native wildlife?
Please name the species (see Annex 1A).

Notes of steps being taken and outstanding problems:
1) Himalayan balsam has been deliberately planted at Corpslanding.
2) Mink control is being organised by YWT Water vole officer
3) Stocking of brown trout takes place
5) Gravel raking takes place to increase the spawning success and recruitment of brown
trout. Habitat improvement works have been undertaken to narrow the river up as far as
Corpslanding.
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6) Boats have access up the river as far as Corpslanding.

✔ or

Access
1) Are there artificial barriers to upstream migration by fish
(where salmonids are an important feature)?
2) Is it feasible to remove or by-pass them?
3) Are there measures in hand to remove or by-pass them?
4) Are there measures in hand to by-pass natural barriers?
Status [✘ in (1) or (2) is favourable ; ✔ in (3) is unfavourable

no
N/A
N/A
N/A
Favourable

recovering; ✔ in (4) is unfavourable]:
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✘

Annex 1
CONDITION ASSESSMENT FORM FOR SSSI RIVERS
SSSI name: River Hull Headwaters SSSI

Date of assessment: 5 September 2003

Name/position of assessor: Susan Wilson, Conservation Officer
Monitoring unit/grid references: Unit 36, Frodingham Beck from confluence of West
Beck to Frodingham Bridge , TA 082 517 to TA 090 537 (old unit 9)
Overall status of monitoring unit: Unfavourable
Main features occurring in monitoring unit:
Habitat: open water : flowing chalk stream and river system
Species mentioned in the citation:
Other species which are recorded: water vole, otter, kingfisher, brown trout, bullhead.
(Native crayfish not recorded)

Water quality
target

Biological class GQA chemical class Phosphorus (annual average)
b
b
0.04 mg/l

last GQA + year

No EA data

No EA data

?
?
✔ or ✘
Status (see protocol at Annex 1A for interpretation)

No EA data
?

Flow
1) are there known abstraction problems affecting this stretch?

✔ or ✘
no

2) are these abstractions scheduled to be addressed in next three years?

no

Status [✘in (1) is favourable; ✔ in (2) is unfavourable recovering]
2) Catchment Action Management Strategy consultation due in
2005.
Siltation
1) are there known siltation problems in this stretch?

✔ or
yes

Favourable

2) has the adjacent land use become more intensive without buffering for the
river?
3) are there measures in train to remedy key sources of soil erosion?
Status [✘ in (1) or (2) is favourable; ✔in (3) is unfavourable recovering]
1) This reach is slow flowing and therefore has a high silt loading.
Channel structure
1) has the channel been extensively deepened, widened or embanked?

✘

yes
no
Unfav
declining
✔ or
yes

✘

2) is it feasible to restore the channel (eg not an urban frontage or road)?

no

3) are there restoration measures in train for the next three years?

no
Unfav no
change

Status [✘in (1) or (2) is favourable; ✔in (3) is unfavourable recovering]
2) Level of river is above surrounding land.

✔ or
yes

Management
1) Is the bankside vegetation allowed to flower?

✘

2) Does weed-cutting allow at least 25% of Ranunculus to flower per 100 m? N/A
3) Does weed cutting remove more than 50% of characteristic plants in the
channel?
4) Are banks eroding due to overgrazing and poaching by livestock?
5) Are there other detrimental management practices (eg herbicides)?
Status (see protocol at Annex 1A for interpretation)

no
yes
no
Unfav no
change

Note of how judgment has been made:
1) bankside vegetation is grazed in parts.
2) No Ranunculus present in this unit.
3) Centre of channel is cut by boat.
Biological disturbance
1) Are introduced species present and affecting native wildlife?
Please name the species (see Annex 1A).
2) Are there measures in hand to eradicate these species?
3) Does fish-stocking/culling take place?

✔ or ✘
Yes, mink

4) Is the stocking/culling in line with SAC conservation objectives?
5) Are measures in hand to remove the impact of stocking/culling?

N/A
N/A

6) Are other types of disturbance (eg boats) affecting the wildlife?
Status (see protocol in Annex 1A for interpretation)

yes
Unfav no change

Not known
no

Notes of steps being taken and outstanding problems:
6) Boats are present up to Frodingham Bridge.

✔ or

Access
1) Are there artificial barriers to upstream migration by fish
(where salmonids are an important feature)?
2) Is it feasible to remove or by-pass them?
3) Are there measures in hand to remove or by-pass them?
4) Are there measures in hand to by-pass natural barriers?
Status [✘ in (1) or (2) is favourable ; ✔ in (3) is unfavourable

no
N/A
N/A
N/A
Favourable

✘

recovering; ✔ in (4) is unfavourable]:

SSSI CONDITION ASSESSMENT (aquatic)
SSSI name: River Hull Headwaters SSSI

Date of assessment: 3 September 2003

Name/position of assessor: Susan Wilson, Conservation Officer
Monitoring unit/grid references: Unit 37, Kelk Beck and Foston Beck
TA 090537 to TA 077 619 ( old units 3,4,5,7,8 )
Overall status of monitoring unit:
Main features occurring in monitoring unit:
Habitat: open water : flowing chalk stream and river system.
Species mentioned in the citation: lesser water-parsnip Berula erecta, mare’s-tail Hippuris
vulgaris.
Other species which are recorded: water vole, otter, kingfisher, brown trout, bullhead.

Water quality
target

Biological class GQA chemical class Phosphorus (annual average)
b
b
0.04 mg/l

last GQA + year

a

No EA data

yes
?
✔ or ✘
Status (see protocol at Annex 1A for interpretation)
Flow
1) are there known abstraction problems affecting this stretch?

✔ or ✘
no

2) are these abstractions scheduled to be addressed in next three years?

no

Status [✘in (1) is favourable; ✔ in (2) is unfavourable recovering]
2) Catchment Action Management Strategy consultation due in
2005.
Siltation
1) are there known siltation problems in this stretch?

✔ or
yes

Favourable

2) has the adjacent land use become more intensive without buffering for the
river?
3) are there measures in train to remedy key sources of soil erosion?

✘

no

Status [✘ in (1) or (2) is favourable; ✔in (3) is unfavourable recovering]

no
Unfav no
change

Channel structure
1) has the channel been extensively deepened, widened or embanked?

✔ or
no

2) is it feasible to restore the channel (eg not an urban frontage or road)?

N/A

3) are there restoration measures in train for the next three years?

no
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✘

Status [✘in (1) or (2) is favourable; ✔in (3) is unfavourable recovering]

favourable

Management
1) Is the bankside vegetation allowed to flower?

✔ or
yes

✘

2) Does weed-cutting allow at least 25% of Ranunculus to flower per 100 m? yes
3) Does weed cutting remove more than 50% of characteristic plants in the
channel?
4) Are banks eroding due to overgrazing and poaching by livestock?
5) Are there other detrimental management practices (eg herbicides)?
Status (see protocol at Annex 1A for interpretation)
Note of how judgment has been made:

no
yes
no
Favourable

Biological disturbance
1) Are introduced species present and affecting native wildlife?
Please name the species (see Annex 1A).
2) Are there measures in hand to eradicate these species?
3) Does fish-stocking/culling take place?

✔ or ✘
Yes (mink)

4) Is the stocking/culling in line with SAC conservation objectives?
5) Are measures in hand to remove the impact of stocking/culling?

N/A
no

6) Are other types of disturbance (eg boats) affecting the wildlife?
Status (see protocol in Annex 1A for interpretation)

no
Unfav rec?

yes
yes

Notes of steps being taken and outstanding problems:
1) Mink have caused declines in populations of water voles and other wildlife.
2) YWT water vole project officer is organising mink control on parts of the river
3) some stocking of brown trout takes place.

✔ or

Access
1) Are there artificial barriers to upstream migration by fish
(where salmonids are an important feature)?
2) Is it feasible to remove or by-pass them?
3) Are there measures in hand to remove or by-pass them?
4) Are there measures in hand to by-pass natural barriers?
Status [✘ in (1) or (2) is favourable ; ✔ in (3) is unfavourable

yes
yes
no
no
Unfavourable no change

recovering; ✔ in (4) is unfavourable]:
Notes:
1) Fish cannot ascend Foston Mill and Lowthorpe Mill.
The extensively silted areas may act as a barrier to fish
movement.
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2) EA do not want fish to ascend above Foston Mill as
above it the fishery is confined to brown trout and
bullheads. EA would like to make Lowthorpe Mill
passable to fish.
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Appendix B – River Hull Field Survey Sheet

River Hull Technical Report
Final Report

9T5336/Hull01/303330/Hayw
June 2010

River Hull Technical Report
Final Report

9T5336/Hull01/303330/Hayw
June 2010

Part I: SURVEY CONDITIONS
See relevant 1:25000 mapping and watercourse summary sheet for watercourse name and Reach ID code
Catchment
Watercourse
Reach ID
NGR Start
NGR End
Date
Time
Flow (tick):
Low/base
Conditions influencing survey quality:
Reason for upstream reach boundary:
LHB
RHB

Surveyor
Above low
Record photo NGR (GPS)
and mark on map

Part II: SEDIMENT SOURCES
Tally fine and coarse sediment sources, place totals in final box (e.g. F2, C4). * = Take GPS reading and mark on map
Diffuse sources: tally with F for fine and C for coarse under Micro, Meso or Macro and direct from slope or indirect e.g.through creep
Point Sources
Fine
Coarse
Totals
Fine
Coarse
Tributaries*
Scour at structure
Field drain/mill leat*
Tree fall
Tipped Material*
Footpath
Collapsed building/wall*
Burrowing
Vehicle access
Poaching
Outfalls
Fishing access

Diffuse Sources

(mark above tally with a * where process accelerated, take GPS and mark on map)

Fluvial erosion
Toe scour
Eroding cliff

Micro

Meso

Macro

Hillslope supply

Micro

Meso

Macro

Geotechnical failure
Toe undermining
Translational
Rotational slip
Complex failure

direct
indirect

Micro

Meso

High
No. of Photos

Totals

Macro

Channel weathering

Part III: SEDIMENT TRANSPORT
Tally each morphological form observed along the reach, most likely to be in sequences according to associated gradient (e.g. pool-riffle)
Morphological Forms
Tally
Total
Tally
Waterfall
Boil
Chute
Glide
Rapid
Pool
Riffle
Ponded reach
Run
Marginal deadwater

Gradient
(tick one)
(use look back test)

Velocity

High
Medium
Low

Part IV: SEDIMENT SINKS
Tally fine and coarse sediment sources, place totals in final box (e.g. F2, C4)
Point Sinks
Fine
Coarse
Totals
Weirs*
Dams
Fords

(tick one)

Total

Uniform
Varied
Highly varied

Fine

Coarse

Temporary
Micro

Meso

Totals

Bridge
Large woody debris
Other…………………..

Diffuse Sinks
Permanent
Micro

Meso

Macro

Semi-permanent
Micro
Meso

Macro

Macro

Floodplain deposits
Splays
Channel Deposits (mark with a * where process accelerated by human intervention)
Tally and total permanent, semi-permanent and temporary sediment deposits Micro = <10m 2 , Meso = 10-150m 2 , Macro = < 150m 2
Tick types of storage present, place an E on right of box if extensive (>33%) - do not tally isolated boulders
Permanent
Semi-permanent
Temporary
Micro
Meso
Macro
Micro
Meso
Macro
Micro
Meso
Boulder/cobble
Pebble/gravel
Fine material
Type of Storage

Mid channel bar
Side bars
Point bars

Berms
Mature Islands
Toe accummulation

Macro

Isolated boulders
Trapping by marginal
vegetation

Part V: VALLEY OVERVIEW

Landuse codes:Coniferous Woodland (CW), Broadleaf Woodland (BL), Scrub (SH), Wetland (WL), Moorland Heath (MH), Grazing (G),
Tall Herb (TH), Tilled land (TL), Standing water (SW), Recreational (RE), Road/Track (RT), Suburban/urban (SU)
Valley Form (tick one)
Landuse (dominant type)
Floodplain (tick one)
Width (tick one)
Shallow Vee
5m
50m
LH
RH
Deep Vee
LH
None
< 1 river width
Gorge
One bank
1-5 river widths
Concave/Bowl
RH
Alternate
5-10 river widths
Terraced valley floor
Both banks
> 10 river widths
Not visible
Riparian Buffer Strip (tick one)
Width of buffer strip (tick one)
Levees (tick if present)
LH
RH
LH
RH
LH
RH
Continuous Fragmented
None
None
None
Discrete
< 1 river width
Natural
Fragmentary
1-5 river widths
Man Made
Continuous
> 5 river widths
Part VI: CHANNEL GEOMETRY

Planform (tick one)
Straight
Sinuous
Irregular meanders
Regular meanders
Braided
Channel/Flow Modification
Impounded?
Overwidened / overdeepened?
Realigned?
Culverted?
Disconnected floodplain?

Cross-section (tick one)
Rectangular/Trapezoidal
U-shaped
Two stage
Multi-stage
Yes

No

Channel Dimensions
Width
Depth

Symmetry

Length

(tick one)
Uniform
Variable with planform
Variable without planform
Qbf Min
Qbf Max
Qbf Mean

Estimate (m)

Part VII: BOUNDARY CONDITIONS

Material
(tick all present, E if > 33%, ring dominant)
Bank LH

Y/N
Y/N

Bank RH

Y/N
Y/N

Bed
Obscured
Clay
Silt
Sand
Fine gravel
Coarse gravel
Cobble
Boulder
Bedrock
Artificial hard
Artificial soft
Cohesive?
Stable?

Y/N
Y/N

Bank Profile (tick if present, E if > 33%)
LH
RH
Tree lining (tick one for each bank)
Cliff/Vertical
LH
RH
Stepped
None
Graded
Isolated/scattered
Reg. spaced/singular
Bank Protection
Occasional clumps
(tick if present, E if > 33%)
Semi-continuous
None
Continuous
Toe
Y/N
Y/N
Recent tree planting
Full
Bank face vegetation (tick one for each bank)
LH
RH
Discrete
Length
None
Continuous
Uniform
Fragmentary
Simple
Obsolete
Complex

Part VIII: GEOMORPHOLOGICAL OVERVIEW

Channel Modification Summary:
Bed and Banks Modified through hard bank protection >33%
Resectioned and/or realigned for >33%
Banks Modified through hard bank protection >33% (bed unmodified)
Discrete sections of bank engineering
In-channel structures resulting in impoundment affecting >33%
Environmental engineering of bed and banks (recent)
Reach Actions
Management

Key notes
Geomorphological form

Geomorphological behaviour

Restoration
Issues & constraints
Enhancement

Analogue

Part IX: VEGETATION MANAGEMENT
Bank top vegetation (tick one)
Invasive Species
LH
RH
LH
RH
Uniform
Simple
Complex

Channel vegetation:
Record % cover

Giant Hogweed
Japanese Knotweed
Himalayan Balsam
Other

Submerged in-channel vegetation
Surface floating vegetation
Emergent reeds/sedges/rushes

Part X: TARGET ECOLOGICAL HABITAT AND SPECIES
Floodplain habitats present
Interest species
(tick all that apply)
Species rich wet grassland
Ranunculus penicillatus spp.
Fen, marsh & swamp
Potamogeton spp.
Wet woodland
Brown Trout
Standing water
Grayling
Breeding birds
Otter

Riparian management features
LH
RH
Diseased alders
Overshading %
Lack of shelter
Exposed tree roots
Grazing
Other (specify in notes)
Filamentous algae
Moss/lichen/liverworts
Overall

Suitable
Habitat

Part XI: PHYSICAL HABITAT FEATURES
Assess presence or absence of physical attributes for each interest feature. Record NV if Not Visible.
Interest Feature
Physical Habitat Attribute
Present

Ranunculus penicillatus spp.
(faster flowing sections)

A1) Swift to moderate, clear flows
A2) Channel dominated by clean, stable gravel
A3) Adequate in-channel light
Relevant comments (sediment accumulation, water levels, turbidity)
Potamogeton spp.
(slower flowing sections)

B1) Moderate to slow flows
B2) Suitable water quality
B3) Lack of algal growth
Relevant comments (sediment accumulation, water levels, turbidity)
Brout Trout / Grayling

Spawning:

Nursery:

See A2)
C1) Clean, well oxygenated water
C2) Pool-riffle habitats
See A1)
C3) Appropriate cover (submerged rocks, undercut
banks, overhanging vegetation)
C4) Deeper pool features

Relevant comments:
Breeding Birds

E1) Adjacent wetland floodplain habitats
E2) Open grassland (limited tree cover)

Relevant comments:
Otter

F1) Bankside shelter for day cover
F2) Undisturbed areas for holts
F3) Adjacent wetland floodplain habitats
F4) Suitable fish habitat for feeding purposes

Relevant comments:
Part XII: ECOLOGICAL OVERVIEW
Existing channel & floodplain ecology:

Influence of functionality of channel and floodplain ecology:

Significant opportunities / constraints:

Sketch pad

Un-suitable Potential to improve habitat
Habitat
through restoration

Absent

Potential to reintroduce
through restoration

Appendix C - River Hull Watercourse Summary
Sheets

River Hull Technical Report
Final Report

9T5336/Hull01/303330/Hayw
June 2010

Summary Details
Upstream survey limit:
Downstream survey limit:
Length of river surveyed:
Geomorphological Character:

DRI01
TA00985 57538 – Upstream limit of Driffield Beck
TA02318 56479 – Downstream limit of Driffield Beck
2.77km
Survey reaches:
DRI001 – DRI005

Form
• Meandering course, but sections of sub-reaches are relatively straight.
• The watercourse has a medium gradient and a gravelly bed with localised silt.
• Bank material is predominantly fine grained. Dominated by sandy clay with a large proportion of silt in places. Both
banks of DRI001 to DRI003 have vegetated graded profiles. Banks of DRI004 and DRI005 display cliff / vertical banks.
• Uniform laminar flow along all five reaches with the exception of DRI001 where turbulent flow was present due to a
weir. Pools and marginal deadwaters present in all reaches.
Processes
The majority of channel-edge deposits formed by toe accumulation, interspersed between trapping by marginal
vegetation. There are a large number of temporary fine channel deposits.
• Extensive fluvial erosion (toe scour) on both banks throughout. Eroding cliff was present on the outside of meanders
within DRI001 and DRI004.
•

Channel Modification
• A number of in-channel structures present throughout the reach including a weir in DRI001; a footbridge in DRI002; a
concrete outfall on the left hand bank and Beverley Road bridge crossing in DRI003 and a wooden footbridge with inchannel struts in DRI004.
• There is no bank protection throughout the majority of the reach, however DRI002 has discrete sections of full bank
protection on the left hand bank.
• Land use is predominantly tilled land within 50m of the left hand bank. Land use of the right hand bank is varied
including tilled land, broadleaf woodland, recreational, and grazing.

Ecological Character:
Ranunculus penicillatus spp.
There is suitable habitat to support the interest species given the swift to moderate flow rate and clean stable gravel.
Abundant beds of the interest species in the downstream section, with little present in the upstream section possibly due to localised overshading.
Potamogeton spp. Vegetation
The habitat was not suitable for Potamogeton due to the swift flow rate.
Narrow marginal habitat upstream, so few aquatic macrophytes are present aside from reed patches. Marginal zone becomes wider within the downstream section.
Brown Trout and Grayling
There is vegetation cover in the upstream section, providing shelter for fish. The vegetation cover decreases downstream resulting in less favourable conditions for
fish. Deeper pool features are also present which are suitable for fish nursery.

•

Breeding Birds
Tilled land present on the left hand bank and a lack of open grassland on the right hand bank providing un-suitable habitat for breeding birds.

•

Otter
Predominantly semi-continuous tree lining on the left hand bank, providing cover for otters. Tree lining varies from isolated / scattered to continuous on the right hand
bank, therefore the amount of cover also varies on this bank.
•
The reach has suitable cover for otter within DRI002, DRI003 and DRi005 on both banks.
•
The reach supports plenty of fish species and hence is able to provide prey to sustain otters.

•

Key Issues:
Bank Erosion
The reach has a high proportion of diffuse and point sources of fine sediment. Fluvial erosion is likely to be the primary source of sediment into the channel. Two large
sections of eroding cliff are present on the outside of meander bends, within the upstream reach and downstream reach respectively.
In-channel structures
A number of in-channel structures are present throughout the reach, including weirs and bridge crossings. The weir within DRI001 is causing sediment accumulation
upstream and a large scour hole on the channel bed downstream. The channel narrows immediately upstream of the weir, with erosion of the banks present downstream
of the weir. Scour at the structures is also likely to be supplying sediment to the channel. The footbridge at the downstream extent has a number of in-channel struts,
which are trapping aquatic vegetation and subsequently trapping silt.
Overwide / overdeep channel
The channel appears to have been historically over-widened and over-deepened, therefore is not functioning as a natural system.
Overshading
The channel is bordered on both banks by mature deciduous trees within the central section of the reach, limiting access to the channel and causing over-shading,
reducing the light penetration into the channel and prohibiting vegetation growth.
Tributaries
The Driffield Beck channel is fed by the Little Driffield Beck, flowing into the channel within DRI001 and supplying sediment into the reach. Fine sediment is also sourced
from the spring on the right hand side of the channel in the upstream section.

Reach Summary:

Reach Potential Based on Existing Ecology:

The main issues are the fluvial
erosion and the number of inchannel structures resulting in the
system not functioning naturally.

Ranunculus penicillatus
Tree thinning within the upstream section of the reach is likely to encourage in-channel growth, by increasing the light penetration.

Sympathetic management (e.g.
bank stabilisation and vegetation
management) is likely to help
resolve these issues and improve
the entire reach.

Potamogeton spp
Habitat enhancement for Potamogeton spp. would not be appropriate in this upstream section of the watercourse.
Brown Trout and Grayling
The habitat is suitable for fish species, however could be enhanced through the addition of marginal vegetation to provide
increased shelter. The structures within the reach could be modified to allow migration of fish to upstream sections of the river.
Breeding Birds
The reach could be enhanced through the addition of adjacent wetland floodplain within the central section.
Otter
The reach is already likely to support otter, given the bankside shelter and availability of prey. The reach could be enhanced
through the addition of adjacent wetland floodplain within the central section. An improvement in the availability of prey and habitat
quality would enable larger otter populations to be supported.
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Summary Details

DTS01

Upstream survey limit:
Downstream survey limit:
Length of river surveyed:

TA00414 54860 – Upstream limit of Driffield Trout Stream
TA01980 56135 – Start of impoundment by Poundsworth weir
2.15km
Survey reaches:
DTS001 – DTS007

Geomorphological Character:
Form
• Predominantly straight sub-reaches within a sinuous course.
• The watercourse has a medium gradient and fine gravel bed with localised silt and coarse gravel.
• Bank material is fine grained (sandy gravelly clay with silt). Both banks display an exposed cliff/ vertical profile with
the exception of DTS004 where both banks are predominantly graded.
• Uniform flow with little or no variation across the entire reach. Pools and marginal deadwater present within DTS001.
Processes
• Small scale temporary fine channel deposits are present, with coarse deposits present within DTS006 only. Fine
sediment deposits are mainly in the form of toe accumulation interspersed between marginal vegetation.
• A number of small drains and a tributary feed into main channel from both sides throughout the reach.
• There is significant eroding cliff and toe scour of the banks. A significant section of eroding cliff is present on the
outside of a meander bend in the upstream section. Geotechnical failure is present in the upstream reaches but
much less extensive than the fluvial erosion, including translation failure and bank slumping due to toe scour.
Channel Modification
There is no bank protection within the majority of the reach. Discrete sections of full bank protection are present on
both banks in DTS006 and on the right bank in DTS007.
• Land use is predominantly grazing on both banks within the upstream section and the downstream extent of the
reach. Land use in the central section of the reach is a combination of wetland, grazing, broadleaf woodland and
recreational use. The medieval village of Sunderlandwick is present on the right hand side of the channel.
• There are no in-channel structures present in the upstream section. Further downstream there are four weirs, two
bridges and a wooden boom present across the channel.
• The left hand bank is fenced at the very top of the left hand bank within the upstream section.
•

Ecological Character:
Ranunculion penicillatus spp vegetation
• A significant cover of the interest species is present throughout.
• The channel has a moderate to swift flow rate supporting the interest species.
• Some overshading within the upstream section (DTS002), reducing the amount of light penetrating into the channel and limiting macrophyte growth locally.
Potamogeton spp and marginal vegetation
• The flow rate within the channel is too swift to support the species. This was reflected in the absence of the species throughout the reach.
• There are few discrete areas of marginal vegetation present, consisting of emergent reeds.
Brown trout and Grayling
• Bank shelter is provided by overhanging vegetation and an undercut RHB, so that the reach is suitable for brown trout and grayling to pass through.
• There is suitable habitat for spawning given the predominantly gravelly bed.
• It is possible that the weirs within the reach are barriers to passage, however the weirs are only small in height therefore it is likely that the fish would be able to swim
over the weirs.
• Deep pools are present within the reach, which are suitable nursery conditions.
Breeding Birds
• The watercourse has a suitable habitat for breeding birds within the majority of the reach given the presence of open grassland with limited tree cover and adjacent
wetland floodplain.
• At the downstream limit of the reach, the habitat is sub-optimal due to the lack of adjacent wet woodland floodplain.
Otter
• The presence of some riparian trees and bankside vegetation means that there is limited shelter available for otter.
• Wetland habitat is present on the left hand bank at the upstream and central sections of the reach. The adjacent golf course may mean that the area is too disturbed
for otter to breed.

Key Issues:
Over-straightened channel
The channel has been historically over straightened for navigation / flood protection purposes, removing some of the natural diversity of the channel. The overstraightened nature of the channel has created a channel with little geomorphological diversity.
Sediment supply from tributary and drains
Fine sediment is sourced from a number of tributaries and drains feeding into the main channel within the upstream section of the reach. The Southburn Beck at the
upstream extent of the reach had a significant build up of debris on the surface and is likely contributing sediment into the channel. Field drains are also likely to be
supplying sediment to the channel.
Bank erosion
There is significant toe scour throughout the reach, with occasional sections of large natural eroding cliff at meanders, supplying sediment into the channel. The toe
scour of banks also provides cover for fish interest species.
In-channel structures
The weirs and structures present within the reach are causing localised flow diversity and impoundment of water. The weirs are also resulting in scour of the bed
immediately downstream and a widening of the channel due to the increased velocity of the water as it flows over the weir.
Limited Floodplain and floodplain disconnection
The channel appears to have poor connection with the floodplain in the upstream section of the channel due to steep, high banks on both sides. The floodplain
connectivity increases downstream as the banks become shallower, particularly in DTS004 and DTS005 where wet floodplain was present.

Reach Summary:

Reach Potential Based on Existing Ecology:

The over-straightened nature of the
channel
has
changed
the
geomorphological functionality of the
reach. The reach is lacking flow and
morphological diversity.

Ranunculus penicillatus
The adjacent tree lining could be thinned to prevent over-shading and reduced light penetration into the channel.
Potamogeton
Habitat enhancement for the species is not considered appropriate at this upstream location.
Brown Trout and Grayling
The habitat is suitable for fish species, however could be enhanced through the addition of marginal vegetation to
provide increased shelter. The structures within the reach could be modified to allow migration of fish to upstream
sections of the river.
Breeding Birds
The downstream extent of the reach could be enhanced through the addition of adjacent wetland floodplain.
Otter
The reach is already likely to support otter, given the bankside shelter and availability of prey. The reach could be
enhanced through the addition of adjacent wetland floodplain within the downstream section. An improvement in the
availability of prey and habitat quality would enable larger otter populations to be supported.
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Summary Details

DTS02

Upstream survey limit:
Downstream survey limit:
Length of river surveyed:

TA01982 56132 – Upstream limit of impoundment by Poundsworth weir
TA02277 56348 – Downstream limit of impounded section
0.38km
Survey reaches:
DTS008

Geomorphological Character:
Form
• The channel is pre-dominantly straight with slight sinuosity.
• The watercourse has a medium gradient and a silty bed.
• Bank material is predominantly fine grained (sandy gravelly clay). Both banks of DTS02 display a stable vegetated
cliff / vertical profile
• Uniform laminar flow within the upstream section, becoming a very slow flowing pool at the downstream extent
immediately prior to flowing over the weir.
Processes
• There are permanent and temporary fine grained deposits present on the channel bed, but no coarse deposits were
identified. Fine sediment deposits are mainly in the form of toe accumulation.
• Significant cover of in-channel vegetation.
• Limited fluvial erosion within the reach (toe scour), focussed in the upper section of the reach given the swifter flow
rate within the upper section.
Channel Modification
• No bank protection within the majority of the reach, however there is a discrete section of full bank protection present
on the left hand bank upstream of the weir and on either side of the sluice structure present on the left hand bank.
• Land use predominantly grazing on both banks. Grazing land fenced off to prevent cattle access to the channel.
• Three in-channel structures present. A sluice and an off-take for the trout hatcheries (no longer operable) are
present on the LHB in the downstream section. A large weir is present at the downstream extent of the reach.

Ecological Character:
Ranunculion penicillatus spp vegetation
• Limited presence of the interest species given the slower flow rate in comparison with the upstream sections, and unsuitable bed substrate material. .
Potamogeton spp and marginal vegetation
The flow rate within the channel is suitable to support the species, however the presence of algal growth and high siltation within the reach is likely to prohibit growth
of the interest species. This was reflected in the absence of the species, with substantial growth of Rigid Hornwort.
• There are few discrete areas of marginal vegetation present, consisting of emergent reeds.
•

Brown trout and Grayling
Reach characterised by a lack of shelter for fish due to limited marginal vegetation.
The water also appeared to have a high suspended silt content which is unsuitable for fish spawning.
Deep pools are present within the reach, which are suitable nursery conditions.
Overall the habitat for brown trout and grayling is unsuitable.

•
•
•
•

Breeding Birds
The watercourse has a suitable habitat for breeding birds within the majority of the reach given the presence of open grassland with limited tree cover and adjacent
wetland floodplain.
• The use of the adjacent floodplain as grazing land is likely to cause disruption to breeding birds.

•

Otter
The lack of riparian trees and bankside vegetation means that there is very little shelter available for otter.
The lack of suitable fish habitat also restricts the potential for otter to in-habit the area.

•
•

Key Issues:
Over-straightened channel
The channel has been historically overstraightened for navigation / flood protection purposes, removing some of the natural diversity of the channel. The heavily
modified nature creates a channel which is fairly uniform in character.
Substrate Material
The weir is causing impoundment and significant silt deposition on the channel bed. Silt is also reducing the clarity of the water, reducing the light penetration to the bed.
In-channel structures
The weir and structures present within the reach are causing variations in flow diversity and significant impoundment of water. The slow flow rate within the reach is
causing algal growth and silt deposition, inhibiting growth of the SSSI interest species. The off-take for the trout hatcheries on the LHB is also contributing to the
impoundment of water, as well as two wooden booms places diagonally across the channel to divert water into the off-take and sluice.
Floodplain
Floodplain connection is good on the RHB. The banks are low in height, and although the land to the left of the channel slopes down to a drain running parallel to the
channel, the land to the right of the channel provides an opportunity for inundation.

Reach Summary:

Reach Potential Based on Existing Ecology:

The in-channel structures are resulting in
a significantly decreased flow rate and
significant silt deposition on the channel
bed.
This is resulting in un-suitable
habitat for the vegetation, fish, and otter
interest species.

Ranunculus penicillatus
Habitat enhancement to encourage Ranunculus spp at this location are not considered suitable, given the
geomorphology of the channel.

The channel appears highly uniform, due
to its historical modification.

Potamogeton
The weir at the downstream limit could be modified to improve flow conveyance and reduce impoundment. This would
increase the flow velocity, which is likely to reduce the silt composition on the channel bed and reduce the algal growth .
Brown Trout and Grayling
The presence of the weir is a likely barrier to fish passage. The addition of a fish pass on the major structure would
enable upstream migration to more suitable habitat.
Breeding Birds
The habitat could be improved by changing the land use on the right hand bank to prevent cattle access to the open
grassland field. This would encourage birds to use the adjacent grassland for breeding, by reducing the disturbance.
Otter
The addition of riparian trees and bankside vegetation would provide increased bankside shelter. Modification made to
the downstream structure (eg a fish pass) would indirectly benefit otter by benefiting their prey species.
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Summary Details

DTS03

Upstream survey limit:
Downstream survey limit:
Length of river surveyed:

TA02278 56348 – Downstream limit of impounded section
TA02502 56543 – Downstream limit of Driffield Trout Stream
0.36km
Survey reaches:
DTS009 – DTS010

Geomorphological Character:
Form
• The channel is pre-dominantly straight with slight sinuosity.
• The watercourse has a medium gradient and a gravelly bed with localised silt and coarse gravel.
• Bank material is predominantly fine grained (sandy gravelly clay). Both banks display predominantly stable cliff /
vertical profiles.
• Turbulent flow within the upstream section due to the presence of the upstream weir, becoming a uniform laminar
glide further downstream.
Processes
• There are a small number of temporary fine channel deposits, with coarse deposits present in the upstream section
only. Fine sediment deposits are mainly in the form of toe accumulation interspersed between marginal vegetation.
• Significant cover of in-channel vegetation.
• There is limited fluvial erosion present throughout the reach, with only isolated toe scour. The increased erosive
power of the water as it flows over the weir is not evident on the channel banks due to bank protection.
Channel Modification
• Discrete section of full bank protection present on the RHB at the upstream end of the reach in order to reduce the
erosive capacity of the water downstream of the weir. Discrete section of bank protection also present on the LHB at
the downstream section of the reach.
• Land use predominantly grazing within 5m of the channel on both banks. Broadleaf woodland is present within 50m
of both banks.
• No in-channel structures present.

Ecological Character:
Ranunculion penicillatus spp vegetation
• Abundant growth of the interest species given the swift flow rate and clear flows within the channel. There is adequate in-channel light through good management of
the adjacent broadleaf woodland.
• The bed substrate material is also predominantly gravelly which is suitable for the interest species to grow.
Potamogeton spp and marginal vegetation
The flow rate within the channel is un-suitable to support the species. This was reflected in the absence of the species, with substantial growth of Ranunculus.
There are few discrete areas of marginal vegetation present, consisting of emergent reeds.
A strip of mown grassland is present immediately adjacent to the channel on both banks.

•
•
•

Brown trout and Grayling
Reach characterised by clean, low turbidity water. The water is also likely to be well oxygenated due to flowing over a weir with a substantial head drop immediately
upstream of the reach.
• A deep pool is present at the upstream section of the reach, which is suitable for fish nursery.
• Overall the habitat for brown trout and grayling is suitable.

•

Breeding Birds
The reach has un-suitable habitat for breeding birds, given the adjacent broadleaf woodland on both banks.
Breeding birds require open grassland and adjacent wetland floodplain habitat, neither of which was evident within the reach.

•
•

Otter
The lack of riparian trees and bankside vegetation in the upstream section limits shelter available for otter.
Semi-continuous tree cover on the right hand bank further downstream provides more cover for otter.
The reach also has suitable habitat for fish and can therefore provide prey to sustain otters.

•
•
•

Key Issues:
Over-straightened channel
The channel has been historically straightened for navigation / flood protection purposes, removing some of the natural diversity of the channel. The modified nature
creates a channel which is fairly uniform in character.
Lack of Riparian Vegetation
The reach contains very little riparian vegetation, possibly due to management by the river keeper to enhance access for fishing.
Tributaries and Field Drains
The majority of fine sediment is likely to be sourced from left-hand bank field drains and tributaries. A significant cover of sediment is present on the bed of the
channel flowing out from Driffield Trout Hatcheries, which is likely to be transferred into the main channel. It is also likely that the Driffield Beck is transporting sediment
into the channel.
Lack of geomorphological functionality
Few zones of fluvial erosion and deposition, due to the relatively straight nature of the channel. The banks have been protected by brick walling and wooden planks to
prevent erosion and sediment supply into the reach.

Reach Summary:

Reach Potential Based on Existing Ecology:

The reach appears to be a relatively
natural chalk stream, managed for fishing
purposes. The reach has low banks
resulting in good connection with the
floodplain. The increased flow velocity of
water passing over the Poundsworth weir
upstream is causing turbulent flow
downstream leading to greater flow
diversity.

Ranunculus penicillatus spp
The reach already has suitable conditions for Ranunculus.
Potamogeton
Measures to produce variability within the channel, such as a bed re-grade would be required to create the slower flowing
areas favoured by Potamogeton. This are not required as they are not appropriate given the upstream extent of the
section.
Brown Trout and Grayling
The above measures to create shallower areas would also benefit brown trout and grayling by producing habitat suitable
for spawning.
Breeding birds
The adjacent broadleaf woodland could be removed, with the creation of an artificial wetland which would encourage
breeding birds. The benefits gained from such work could cause disruption to ecology within the woodland however.
Otter
The habitat for otter within the reach is already suitable, however the bankside shelter could be improved through the
addition of riparian and marginal vegetation. The addition of marginal vegetation would also improve the cover for fish
species. An improvement in prey availability and habitat quality would enable larger, more resilient otter populations to
be supported.
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Summary Details
EAS01
Upstream survey limit:
SE98027 55114 – Upstream limit of Eastburn Beck
Downstream survey limit:
TA00407 54885 – Downstream limit of Eastburn Beck
Length of river surveyed:
2.53km
Survey reaches:
EAS001 – EAS005
Geomorphological Character:
Form
• The channel is predominantly straight, with slight sinuousity.
• The watercourse has a medium gradient and a gravelly bed with localised silt. The gravel is coarse
upstream, becoming finer with distance downstream.
• Bank material is predominantly fine grained. Dominant type is sandy gravelly clay with occasional silt. Both
banks display both graded / vertical banks depending on vegetation.
• Laminar flow throughout the reach. A small section of turbulent flow is present within EAS003 due to inchannel vegetation constricting the channel forcing flow through a narrow section.
Processes
• There are a number of temporary and semi-permanent fine channel deposits present. Coarse deposits
present in EAS003 only.
• Fluvial erosion (toe scour) present within all sub-reaches, most prominent within EAS003.
Channel Modification
• There is no bank protection present throughout the reach, with the exception of discrete sections on the right
bank in EAS002 and EAS005 in association with the in-channel structures.
• Land use is a combination of tilled land, tall herb, grazing, wetland and grazing on the left hand bank. Land
use on the right hand bank comprises sub-urban / urban, recreational, grazing and broadleaf woodland.
• There are a number of in-channel structures present throughout the reach. Bridges are present in EAS002,
EAS003 and EAS005. An outfall pipe is present in EAS002 with sediment present immediately downstream.
Ecological Character:
Ranunculion penicillatus spp vegetation
• The continual tree lining within the reach is causing over-shading, limiting the light penetration into the channel resulting in un-suitable habitat. The downstream
section of the reach has adequate in-channel light for growth.
Potamogeton spp
• The water quality within the reach was good with very little turbidity which is suitable for vegetation growth, however the flow was swift to moderate resulting in unsuitable habitat for the species.
Brown trout and Grayling
• The majority of the reach appears to have clean water with excellent turbidity.
• Pool-riffle habitat is missing which is un-favourable for the species.
• Deep pools are also missing in the majority of the reach, which is also not favourable for fish.
Breeding Birds
• The habitat for breeding birds is suitable in the central section of the reach given the presence of adjacent wetland floodplain habitat and open grassland.
• In the upstream and downstream extents of the reach, the habitat is unsuitable given the lack of adjacent wetland. The land use in the upstream section is residential
gardens and broadleaf woodland.
Otter
• Suitable habitat within all reaches as there is opportunity to feed, live and even breed.
• There is plenty of bankside shelter to provide cover, as well as fish prey species.
Key Issues:
Channel Planform Constraints
The channel flows in a straight course along the base of a shallow v shaped valley, constrained by the contours of the valley and the in-channel structures. The
presence of residential gardens, on the right hand side in the upstream section also constrains the planform of the channel.
In-channel structures
A small road bridge is present in the upstream section of the reach, constricting the channel width and causing localised silt build up upstream. An outfall pipe is present
upstream of the A164 road crossing, also causing silt build up downstream. A historic railway crossing is also present at the downstream section of the reach.
Over-straight
The channel appears to be overly straight throughout.
Tributaries
The channel is fed by a field drain and tributary within EAS004, likely to be supplying sediment into the channel.
Reach Potential Based on Existing Ecology:
Reach Summary:
The channel is bordered by continuous
riparian vegetation with the exception of
the downstream section. The channel
appears to be overly straight, and is
maintained in part by the Chalk Rivers
Trust. The reach has a typical chalk
stream cross section, with a wide,
shallow channel.

In-channel structures are resulting in
sediment accumulation. Wooden debris
has been placed on the left hand bank,
in what appear to be historical cattle
drinks. Sympathetic management of the
reach (e.g. bank stabilisation) could be
adopted in the place of these wooden
debris to provide a more effective
measure to prevent bank erosion.

Ranunculus penicillatus spp
Ranunculus is present in areas where there is adequate in-channel light. Tree thinning could be carried out to prevent overshading and enable light penetration to encourage growth.
Potamogeton Vegetation
Habitat enhancement for this species is not considered appropriate at this upstream location.
Brown Trout and Grayling
The bed could be re-profiled to encourage flow diversity and create deeper pools favourable for fish spawning.
Breeding Birds
The habitat could be improved with the addition of wetland adjacent to the channel.
Otter
The potential for the reach to support otter is already high, but any improvements made to the channel or sediment
dynamics would benefit otter indirectly by benefiting their prey species.
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Summary Details

ELM01

Upstream survey limit:
Downstream survey limit:
Length of river surveyed:

SE99841 58040 – Upstream limit of Elmswell Beck
TA00987 57537 – Downstream limit of Elmswell Beck
1.51km
Survey reaches:
ELM001 – ELM002

Geomorphological Character:
Form
• The channel is slightly sinuous upstream, becoming a meandering course further downstream.
• The watercourse has a medium gradient and a gravelly bed with localised silt.
• Bank material fine grained (gravelly clay). Banks display predominantly vegetated graded profiles.
• Laminar flow throughout the reach, with pools and marginal deadwaters present in both sub-reaches.
Processes
• There are a small number of temporary fine channel deposits, but no coarse deposits were identified. Fine
sediment deposits are mainly in the form of toe accumulation interspersed between marginal vegetation.
• Significant cover of in-channel vegetation within ELM002, however there is little vegetation within ELM001.
• There is limited fluvial erosion (toe scour) within the upstream section, more prominent downstream.
Channel Modification
• There is no bank protection but both banks appear to be set back throughout the majority of the reach
forming a secondary channel during high flow conditions.
• Land use is predominantly grazing on both banks, separated from the channel by a riparian buffer zone on
both banks (apart from at the outside of meander bends). Tilled land is present on the right hand side of the
channel in the downstream section.
• In-channel structures are present in the downstream section of the reach including a weir and the Church
Lane road bridge.

Ecological Character:
Ranunculion penicillatus spp vegetation
• Abundant growth of the interest species in the downstream section given the swift flow rate and clear flows within the channel. Little in-channel vegetation was
present within the upstream section.
• The bed substrate material is also predominantly gravelly which is suitable for the interest species to grow.
Potamogeton spp and marginal vegetation
The flow rate within the channel is un-suitable to support the species. This was reflected in the absence of the species, with substantial growth of Ranunculus.
Marginal habitat is wide in the channel meanders, consisting of fen habitat. The habitat for Potamogeton is unsuitable given the swift to moderate flows throughout
the reach.

•
•

Brown trout and Grayling
• The majority of the reach characterised by clean, low turbidity water.
• Deep pools are present throughout the reach which is suitable for fish nursery.
• There is appropriate cover for fish due to overhanging vegetation. There are also fallen trees which provide cover for the interest species.
Breeding Birds
• Adjacent floodplain is open grazed grassland in the upstream and central sections of the reach. The grazing of the floodplain indicates that the habitat might not be
suitable for breeding birds due to disturbance by cattle.
• Further downstream, the adjacent land use is tilled land, which is unsuitable habitat for breeding birds.
Otter
The reach is bordered by semi-continuous and continuous tree lining providing suitable bankside cover for otter.
The reach has suitable fish habitat so is able to provide prey to sustain otter. There is also likely to be opportunity for holts and breeding dens.
The lower part of the reach has dense riparian vegetation and trees on both banks with occasional open areas.

•
•
•

Key Issues:
Incoming tributaries
The channel is spring fed throughout the reach with water entering the main channel from both sides. The main tributary at Bramble Hill is bordered by grazed boggy
floodplain. Cattle access to the tributary is likely to be feeding sediment into the channel, causing the turbidity at a pool immediately downstream of the confluence point.
Channel constrained in shallow v shaped valley
The channel meanders across the floor of a shallow v-shaped valley, constrained on both banks by the presence of set back banks. The set bank banks limit the
floodplain to the lower lying land at the base of the valley.
Wide Riparian Zone
The reach has a continuous riparian zone throughout, varying in width from one to five channel widths. Both banks are tree-lined throughout the reach, growing in wet
fen floodplain. These wetted sections contain large quantities of sediment in marshy conditions that gather runoff from the steep valley sides and adjacent tilled land.
Good Connection with the floodplain
Floodplain connectivity is good throughout the majority of the reach. Both main channel banks are low in height within the upstream section, with the right hand bank
becoming steeper and higher in places downstream at the outside of the meanders. The land immediately adjacent to the channel was boggy throughout the majority of
the reach indicating good connection with the floodplain. These wetted sections contain large quantities of sediment in marshy / boggy conditions. At the downstream
limit of the reach, a man-made embankment has been constructed on the right bank to protect a new house from flooding, restricting the potential for out of bank flows.

Reach Summary:

Reach Potential Based on Existing Ecology:

The reach appears to be a relatively
natural chalk stream, with a wide
shallow cross section. It is possible that
there may be a low flow and a high flow
system due to the set back of a second
set of banks.

Ranunculus penicillatus spp
The reach already has suitable conditions for Ranunculus, although vegetation management may reduce overshading and
increase light penetration in the upstream section.
Potamogeton Vegetation
Measures to produce variability within the channel such a s a bed re-grade would be required to create the slower flowing
areas favoured by Potamogeton. This is not appropriate for the upstream nature of this section.
Brown Trout and Grayling
The habitat for fish is suitable; however the locally turbid water could be improved by fencing off the tributary at Bramble Hill
to prevent cattle access and subsequent trampling.
Breeding Birds
The habitat for breeding birds is suitable.
Otter
The habitat for otter is already suitable, given the wide riparian vegetation providing shelter. The reach also appeared to be
used by fisherman however, which may reduce the potential for breeding due to disturbance.
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Summary Details

FOS01

Upstream survey limit:
Downstream survey limit:
Length of river surveyed:

TA08980 56019 – Upstream limit of Foston Beck
TA09040 57394 – Downstream limit of Foston Beck
2.52km
Survey reaches:
FOS01 (FOS001 – FOS005)

Geomorphological Character:
Form
• Predominantly straight.
• The watercourse has a medium gradient and silt bed.
• Bank material is fine grained (sandy gravelly clay). Both banks of FOS001 and FOS005 display predominantly
graded banks; FOS002 are predominantly cliff / vertical. FOS003 and FOS004 display both varieties.
• Flow is varied including glides. Pools and marginal deadwater present.
Processes
• Temporary and semi-permanent fine channel deposits are present, as well as coarse deposits within all
reaches except FOS002. Fine sediment deposits are mainly in the form of toe accumulation interspersed
between marginal vegetation, with berm establishment in FOS001.
• The submerged vegetation cover varies from 5% to 40% throughout the reach. However, the channel was
dominated by a silty bed which may be the reason for the lack of aquatic vegetation within the reach.
• There is extensive fluvial erosion (toe scour) within the upstream section, reducing in frequency further
downstream. There was no geotechnical bank failure present.
Channel Modification
• There is continuous full bank protection on both banks in FOS002. A discrete section of bank protection is
present on both banks in FOS001, upstream of the Foston Mill weir. The majority of the reach is bordered by
raised flood embankments, protecting the adjacent tilled / grazing land
• Land use is predominantly tilled land within 50m of the left bank, and tilled land / grazing land within 50m of
the right bank.
• In-channel structures are present in FOS001 and FOS004. A weir and two bridges are present in FOS001;
one weir is present in FOS004.
• The left hand bank is fenced at the very top of the left hand bank within the upstream section.

Ecological Character:
Ranunculion penicillatus spp vegetation
• The channel has swift to moderate flows which is suitable for Ranunculus growth. The silty bed is un-suitable for growth.
Potamogeton spp and marginal vegetation
• The swift flow rate throughout the reach results in an un-suitable habitat for Potamogeton.
• The riparian vegetation is limited within the reach by the relatively steeply sloping banks and grazing to the waters edge on the right hand bank within FOS003 and
FOS004.
Brown trout and Grayling
• The habitat for fish is suitable throughout the majority of the reach
• The upper part of the reach would not provide good shelter for brown trout or grayling given the isolated tree lining, but there are areas of shelter in the downstream
part of the reach where the tree lining is semi-continuous / continuous (FOS002, FOS003 and FOS004).
• The weirs presents throughout the reach are barriers to fish passage.
• Deeper pool features are present downstream of weirs throughout the reach which are favourable for fish. The pool downstream of Mill Farm weir had a significant
number of fish present at the time of the survey.
Breeding Birds
• At the upstream end of the reach, the habitat is unsuitable for breeding birds due to the suburban land use on the right hand side and the lack of floodplain on the left
hand side.
• The habitat for breeding birds is more suitable downstream due to the adjacent wetlands and open grassed floodplains.
Otter
• The presence of some riparian trees and bankside vegetation means that there is shelter available for otter.
• Wetland habitat is present on the left hand bank at the upstream and central sections of the reach. The adjacent golf course may mean that the area is too disturbed
for otter to breed.

Key Issues:
Overly straight course
The watercourse appears to have been historically straightened for navigational purposes, removing some of the natural diversity of the channel. Flow diversity has
been encouraged by the addition of alternating reed beds at the channel margins.
Historic and active cattle trampling
The reach is characterised by current and historical areas of bank trampling on the RHB within FOS001, FOS003 and FOS004 in association with nearby farms. This is
likely to be supplying sediment into the main channel.
Flood Embankments
The channel is bordered by fragmentary flood embankments within all reaches, with the exception of FOS002 to protect either arable or tilled land. The embankments
are immediately adjacent to the channel, resulting in disconnection from the adjacent floodplain.
In-channel Structures
The weirs and bridges within the reach are resulting in variable flow diversity throughout the reach. At the upstream end, the morphology is dominated by Mill Farm Weir.
The channel narrows to force flow over the weir, but then re-widens as the increased erosional strength of flow has historically influenced the width of the channel. There
is also deposition of silt on the bed upstream of the weir and a large scour hole downstream. Similar characteristics are present at the downstream weir but to a lesser
extent given the smaller head drop.
Tributaries and Field Drains
The channel is fed by one field drain and two tributaries, supplying a significant amount of silt into the channel. The field drain within FOS003 has steep, bare soil banks
and drains arable land at Crunkley Farm. The White Dyke and the Old Howe drain flow into the channel, and also supply sediment into the channel.

Reach Summary:

Reach Potential Based on Existing Ecology:

The main issues are the impoundment
caused by the weir located at the Mill
Farm; the incoming field drain and
tributary supplying sediment to the
channel; and trampling of the right hand
bank by cattle throughout the reach.

Ranunculus penicillatus
Fence off the right hand bank to prevent cattle access to the channel. This would reduce the sediment supply to the
channel and improve the turbidity of water.
Potamogeton Vegetation
Measures to produce variability within the channel such a s a bed re-grade would be required to create the slower flowing
areas favoured by Potamogeton. This is not appropriate for the upstream nature of this section.
Brown Trout and Grayling
The habitat for fish is suitable; however the locally turbid water could be improved by fencing off the right hand bank to
prevent cattle access and subsequent trampling.
Breeding Birds
The habitat for breeding birds is suitable at the downstream extent. Habitat enhancement in the upstream extent is noty
possible to due housing.
Otter
The habitat for otter is already suitable, given the wide riparian vegetation providing shelter.
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Summary Details

KEL01

Upstream survey limit:
Downstream survey limit:
Length of river surveyed:

TA08148 61890 – Upstream limit of Kelk Beck
TA08433 61452 – Weir south of Neat Holmes
0.62km
Survey reaches:
KEL01 (KEL001 – KEL003)

Geomorphological Character:
Form
• Pre-dominantly sinuous upstream, becoming a meandering stretch further downstream.
• The watercourse has a medium gradient and silt and gravel bed.
• Bank material is predominantly fine grained (gravelly clay with sand and silt in places). Both banks display predominantly graded profiles.
• Flow is varied including glides. Pools and marginal deadwater present.
Processes
• Temporary and semi-permanent fine channel deposits, as well as coarse grained pebble and boulders are present.
Fine sediment deposits are mainly in the form of toe accumulation interspersed between marginal vegetation.
• There is a significant cover of submerged in-channel vegetation, being most abundant within the central section.
• There is fluvial erosion of banks throughout (toe scour and eroding cliff).
Channel Modification
• There are discrete sections of toe protection present within the central section of the reach on the right hand bank in
the form of wooden booms. A number of hazel bundles are present diagonally across the channel, supported with
concrete rods in the channel bed. The hazel bundles were installed in 2002 by the fishing club.
• Land use is predominantly broadleaf woodland on the left bank in the upper section of the reach. Land use on the
right hand bank is a combination of broadleaf woodland, grazing and tall herb.
• In-channel structures were present in all reaches, including wooden posts within KEL001; a weir within KEL002 and
two weirs within KEL003.

Ecological Character:
Ranunculion penicillatus spp vegetation
• Limited Ranunculus was present. The channel is dominated by extensive beds of Rigid Hornwort.
• There is currently suitable habitat for Ranunculus growth given the moderate to fast flowing water and adequate in-channel light within most of the reach.
Potamogeton spp and marginal vegetation
The flow rate within the channel is unsuitable for Potamogeton.
Riparian vegetation is continuous throughout the reach at a width of one to five channel widths.

•
•

Brown trout and Grayling
Bank shelter for fish is provided by a continuous tree lining bordering the upstream section of the channel.
It is likely that the reach is suitable for fish habitat given the variable depth of water.
The water is also likely to be well oxygenated as a result of water flowing over weirs, however the weirs themselves are likely to be barriers to fish passage.

•
•
•

Breeding Birds
• The grassland in the upstream section of the reach is grazed, which is unlikely to be suitable for breeding birds.
• The majority of the reach is suitable for breeding birds given the adjacent wetland floodplain habitat; predominantly on the right hand bank in the upstream section
and on both banks in the downstream section.
Otter
The upper part of the reach provides bankside cover for otters in the form of a continuous lining of trees and dense riparian vegetation.
Also in the upper part of the reach, the adjacent wetland floodplain habitat and undisturbed areas provide a safe habitat for holts.
The river provides plenty of fish species for angling therefore is able to provide prey to sustain otters .

•
•
•

Key Issues:
River Channel Management
The channel appeared to be managed at the upstream end of the reach through the addition of hazel bundles positioned to trap sediment. Willow plants have started to
grow on the RHB, due to poor management following historical placement.
Spring Fed
The channel is spring fed in the upstream section, rising up from the right hand side of the channel, acting as a natural source of sediment into the reach.
In-channel Structures
Three weirs are present within the reach, causing variations in the flow diversity and sediment accumulation upstream. A large scour hole is present downstream of the
weir within KEL002, however no scour was present downstream of the weirs in KEL003. Cattle drinks were also present throughout the reach, to enable cattle to drink
at specific locations from the RHB. These were also supplying sediment into the channel via trampling of the bank.
Good Connection with Floodplain
The reach has good connection with the floodplain given the low banks and storage capacity on either side of the channel. The channel meanders in the downstream
section, and floodplain is present on both sides. Zones of deposition and erosion were observed at the meanders. Marginal vegetation at the inside of meanders was
trapping sediment and toe scour is present at the outside of the meanders.
Overshading
The upstream section of the reach is bordered by dense deciduous trees causing overshading is some sections, reducing the amount of light penetrating the channel.

Reach Summary:

Reach Potential Based on Existing Ecology:

The upstream section of the reach
appears to be a relatively natural chalk
stream with a predominantly wide, shallow
cross section. Further downstream, the
reach has been overwidened and
deepened. The channel has been slightly
modified upstream with the addition of
hazel bundles, and willow has started to
grow on the RHB due to poor
management.

Ranunculus penicillatus spp.
Tree thinning to increase light into the channel in the upstream section could encourage the interest macrophyte species
to grow. Siltation needs to be addressed to enable Ranunculus growth.
Potamogeton spp.
Areas of slower flow are required to encourage growth. Bed re-profiling could create flow diversity within the reach, which
is likely to encourage growth of the species. This is not considered appropriate as it would slow flows in the upstream
extent of the system.
Breeding Birds
The habitat for breeding birds is already suitable.
Brown Trout and Grayling
The weirs could be removed to prevent barriers to fish passage. This would also prevent impoundment of water and silt
build up immediately upstream of the weirs.
Otter
Significant shelter is already present for otter, and the fish habitat is also favourable therefore the habitat does not need
to be improved.
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Summary Details

KEL02

Upstream survey limit:
Downstream survey limit:
Length of river surveyed:

TA08442 61458 – Weir south of Neat Holmes
TA08776 60421 – Southern end of Mill Farm
1.00km
Survey reaches:
KEL02 (KEL004 – KEL006)

Geomorphological Character:
Form
• Predominantly straight.
• The watercourse has a medium gradient and silt and gravel bed.
• Bank material is predominantly fine grained (gravelly clay with sand and silt in places). Both banks of
KEL004 and KEL006 display graded banks, while KEL005 displays predominantly cliff / vertical banks.
• Flow is varied including glides. Pools, runs and marginal deadwater are present.
Processes
• There are a number of temporary and semi-permanent fine channel deposits, and a small number of coarse
deposits. Fine sediment deposits are mainly in the form of toe accumulation and trapping by marginal
vegetation.
• Submerged in-channel vegetation is present within all reaches, with the percentage channel cover
decreasing downstream towards the Mill Farm weir
• There is fluvial erosion of the banks (toe scour and eroding cliff) throughout the reach, likely contributing
sediment to the channel.
Channel Modification
• No bank protection was identified in KEL005. Continuous toe protection is present on the right hand bank
with discrete toe protection on the left hand bank in KEL004. Discrete sections of full bank protection are
present on KEL006, to reduce the erosive power of the water downstream of Mill Farm weir.
• Land use is predominantly broadleaf woodland on the left hand bank and grazing on the right hand bank.
• In-channel structures are present within all reaches. Two weirs and a bridge are present within KEL004;
one weir is present within KEL005 and a weir and a sluice are present in KEL006. The weir and sluice
within KEL006 are causing significant impoundment and silt deposition upstream.

Ecological Character:
Ranunculion penicillatus spp vegetation
• There was suitable habitat for Ranunculus within the reach although limited Ranunculus was present at the time of the survey, which could be due to a recent weed
cut.
• The bed substrate material within the upstream and central sections of the reach was predominantly clean gravel which is suitable for Ranunculus, however the bed
substrate became silty at the downstream extent resulting in un-suitable habitat for the species. The channel has a moderate to swift flow rate in the majority of the
reach supporting the interest species.
• Some overshading within the upstream section (DTS002), reducing the amount of light penetrating into the channel and limiting macrophyte growth in the sub-reach.
Potamogeton spp and marginal vegetation
The swift to moderate flows within the reach are not suitable for growth of Potamogeton.

•

Brown trout and Grayling
The continuous tree lining on the left hand bank with overhanging vegetation provides good shelter for trout and grayling.
There is suitable habitat for fish interest species throughout the reach.

•
•

Breeding Birds
• The habitat for breeding birds is sub-optimal in the upstream section.
• The habitat becomes more suitable downstream due to the adjacent open grassland floodplain with limited tree cover.
Otter
The upper and central sections of the reach are continuously tree lined providing good cover for otter. At the downstream extent, the tree lining is continuous on the
left hand bank with occasional clumps on the right bank.
• The reach is lacking adjacent wetland floodplain habitat in the upper and lower extent of the reach.

•

Key Issues:
In-channel Structures
A number of weirs are present within the reach, causing localised impoundment and scour of the bed downstream. The most upstream weir within KEL004 is diverting
flow to the left of the channel, due to a drop board present in the right on the weir. This is causing scour of the bed on the left hand side, and a large build up of silt on
the right hand side of the channel, extending approximately 20m downstream. The Mill Farm weir is causing significant impoundment extending approximately 100m
upstream of the weir. There is a significant amount of silt present on the bed, and the flow rate of the water is significantly reduced upstream of the weir. The channel
width decreases upstream of the weir, to force flow over the weir.
Tributary and Field Drain
The channel is fed by a tributary at the upstream section, which appears to drain arable land, supplying a significant amount of sediment into the channel. The field
drain entering the channel on the RHB downstream of Mill Farm weir also appears to drain arable land, and is highly turbid. This is also supplying sediment into the
channel.
Floodplain
Floodplain connectivity is good within the upstream section given the low bank height. Further downstream, the bank height increases reducing floodplain connectivity.
Immediately upstream of the Mill Farm weir, the channel is located at a higher elevation than the surrounding land due to decreased scour of the bed as a result of the
reduced flow rate. The banks in this section are also artificially elevated reducing floodplain connectivity and providing protection to Mill Farm.
Over straightened
The channel appears to be overly straight, possibly for historic navigational purposes, resulting in few zones on natural erosion and deposition.

Reach Summary:

Reach Potential Based on Existing Ecology:

The water levels within the reach are
artificially elevated due to the presence
of weirs throughout the reach. The Mill
Farm weir is causing significant
impoundment and silt deposition.
Sediment is also supplied into the reach
by a tributary and a field drain draining
arable land.

Ranunculus penicillatus
Mill Farm weir could be modified to reduce the amount of impoundment and silt deposition. This would improve flow
conveyance and well as preventing as much silt deposition.
Potamogeton spp.
Creation of slower flowing sections within the reach would encourage growth of the species. This is not considered
appropriate for this section of watercourse as it lies within the upstream reaches of the system.
Brown Trout and Grayling
The weirs are likely to be barriers to fish passage, particularly Mill Farm weir. A suitable fish pass on this major structure
would encourage trout and grayling migration upstream.
Breeding Birds
The population would benefit from an increase in wetland habitat on the floodplain.
Otter
Food and shelter are already provided for otter, but the population would benefit from an increase in wetland habitat on the
floodplain in the upstream and downstream sections. In addition, any improvements made to the channel or sediment
dynamics would benefit otter indirectly by benefiting their prey species.
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Summary Details

KEL03

Upstream survey limit:
Downstream survey limit:
Length of river surveyed:

TA08775 60421 – Southern end of Mill Farm
TA08796 60317 – Downstream limit of drain from Little Kelk
1.66km
Survey reaches:
KEL03 (KEL007 – KEL010)

Geomorphological Character:
Form
• Pre-dominantly sinuous.
• The watercourse has a medium gradient and gravel bed.
• Bank material is predominantly fine grained (sandy gravelly clay with silt). Both banks display predominantly
vegetated graded banks throughout.
• Flow is a uniform glide. Marginal deadwater is present in the central section of the reach. Pools were identified in
the majority of reaches at meanders.
Processes
• There are a small number of temporary fine channel deposits, identified in all reaches. But no coarse deposits.
Pebble / gravel deposits were identified on the bed within the upstream sections, while none were identified within
the downstream section. Fine sediment deposits are mainly in the form of toe accumulation interspersed between
marginal vegetation.
• There is sub-merged in-channel vegetation throughout, with percentage cover ranging from 10% to 50% (at the
upstream end of the reach).
• There is extensive fluvial erosion of the banks (toe scour and eroding cliff).
• Berms have established in the upstream and downstream sections of the reach.
Channel Modification
• There are discrete sections of bank protection present in KEL008 only on both banks.
• Land use varies from grazing land, tilled land, tall herb, and tilled land on both banks.
• In-channel structures (Mill Lane Road bridge and the Driffield Railway line) are present within KEL007 and KEL008.

Ecological Character:
Ranunculion penicillatus spp vegetation
• Limited Ranunculus was present.
• The channel has a moderate to swift flow rate and predominantly granular bed suitable for supporting the interest species.
• Some overshading within the upstream section (DTS002), reducing the amount of light penetrating into the channel and limiting macrophyte growth in the sub-reach.
Potamogeton spp and marginal vegetation
The flow rate within the channel is too swift to support the species.
Marginal vegetation is limited as a result of vegetation management and the presence of tilled land within 1m of the left hand bank throughout the majority of the
reach.
• Riparian vegetation is also limited by the steep, high nature of the banks and bank instability downstream of the railway crossing on the left hand bank.
•
•

Brown trout and Grayling
There is overhanging vegetation providing shelter and therefore favourable nursery conditions.
There reach is likely to be suitable for fish within the reach given the shallow, clear water and deeper pool features present
There are no barriers to fish passage within the reach due to a lack of weirs.

•
•
•

Breeding Birds
Breeding birds favour adjacent wetland floodplain habitat and open grassland with limited tree cover. The open grassland on both banks, upstream of the Mill Lane
road bridge is likely to be a suitable habitat for breeding birds.
• Downstream of the Mill Lane bridge, the habitat is unlikely to be suitable habitat for birds, given the adjacent land use being predominantly tilled land. Machinery use
is likely to causes too much disturbance for breeding to take place.

•

Otter
• The tree lining is continuous within the upstream section which provides shelter and cover for otters.
• The lower part of the reach has occasional clumps of trees present with occasional open stretches which also is suitable habitat for otter.
• The river has suitable habitat for fish interest species and hence is able to provide prey to sustain otters.

Key Issues:
Land Management
The channel is bordered by agricultural land, within KEL008 and KEL010. There are sections where the agricultural land is ploughed directly towards the channel, with a
very narrow strip of grass (circa <1.00m in width) between the channel and the tilled land. This is likely to be contributing sediment into the channel, from direct overland
runoff.
Tributaries and Field Drains
Three tributaries flow into the main channel from the left hand bank throughout the majority of the reach. The tributaries drain arable and tilled land, and are likely to be
supplying a significant amount of sediment into the channel.
Disconnection from Floodplain
The banks throughout the reach are steep and high, with raised levees present within the majority of the reach. This results in disconnection with the adjacent
floodplain, and limits the potential for out of bank flows.

Reach Summary:

Reach Potential Based on Existing Ecology:

The channel is disconnected from the
tilled land and arable floodplain within the
majority of the reach. There is channel
constriction in the majority of the reach
due to the steep, high embankments.
There are zones of erosion and deposition
at the meanders, with marginal vegetation
trapping sediment on the inside and toe
scour and eroding cliff on the outside.

Ranunculus penicillatus spp
The Ranunculus habitat is suitable throughout the reach, however growth of the species was limited. There were small
sections of overshading which may be contributing to the limited growth, therefore tree thinning may encourage growth.
The bankside vegetation appeared to be managed, so it is also possible that the vegetation within the channel has also
been managed which may explain the lack of Ranunculus.
Potamogeton Vegetation
Habitat enhancements to support Potamogeton are not considered appropriate in the upstream reaches of the system.
Brown Trout and Grayling
The habitat is suitable for fish.
Breeding Birds
The population would benefit from an increase in wetland habitat on the floodplain. A change in land use would also
encourage breeding.
Otter
Food and shelter are already present for otter, but the population would benefit from an increase in wetland habitat on the
floodplain. In addition any improvements made to the channel or sediment dynamics would benefit otter directly by
benefiting their prey species. Bank re-profiling may encourage more marginal vegetation to establish providing more
shelter and may also make entrance to the channel easier by reducing bank steepness and height.
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Summary Details

KEL04

Upstream survey limit:
Downstream survey limit:
Length of river surveyed:

TA09223 59021 – Downstream limit of drain from Little Kelk
TA08980 56018 – Downstream limit of the Kelk Beck
3.56km
Survey reaches:
KEL04 (KEL011 – KEL014)

Geomorphological Character:
Form
• Predominantly sinuous.
• The watercourse has a medium gradient and silt bed.
• Bank material is predominantly fine grained (sandy gravelly clay). Both banks display a vegetated graded profile.
• Flow is uniform (glide) upstream, becoming more varied. Pools, ponds and marginal deadwaters are present.
Processes
• There are a number of temporary fine channel deposits present throughout the reach, and coarse deposits are
present within the downstream section only (KEL013 and KEL014). Fine sediment deposits are mainly in the form
of toe accumulation interspersed between marginal vegetation.
• Channel vegetation is present in all reaches, with percentage covers ranging from 25% to 60%.
• There is bank erosion due to fluvial processes (toe scour and eroding cliff) throughout the reach.
• Berms are present in the upstream and downstream section of the reach, with accumulation at isolated boulders at
the downstream extent.
Channel Modification
• There are discrete sections of toe protection on the left hand bank within KEL012 and KEL013.
• Land use on the left hand bank is predominantly tilled land within 50m of the channel. Land use on the right hand
bank alternates between tilled land and tall herb, gradually sloping down to the channel on the left hand side in
KEL012 and KEL013.
• In-channel structures are present within KEL013, in the form of three small weirs and a bridge.

Ecological Character:
Ranunculion penicillatus spp vegetation
• There is currently no suitable habitat for Ranunculus given the predominantly silty bed.
Potamogeton spp and marginal vegetation
There is currently no suitable habitat for Potamogeton vegetation given the predominantly silty bed.
Marginal habitat is very narrow and few aquatic macrophytes are present aside from the occasional patch of reeds. Riparian vegetation is also limited by the
presence of steep earth embankments of both sides of the channel. The marginal vegetation within the upstream section appeared to have been dredged with the
dredged vegetation deposited on the channel banks.

•
•

Brown trout and Grayling
• The habitat for fish is sub-optimal throughout the reach
• There is limited cover for fish due to a lack of overhanging vegetation.
• The silty bed is unsuitable breeding habitat for fish.
• Deep pool features were only present within the upstream section.
Breeding Birds
Breeding birds favour wetland floodplain habitat and open grassland with limited tree cover, neither of which were present within the reach.
The adjacent land use is not favourable for breeding birds as the land is likely to be disturbed by machinery during ploughing etc.

•
•

Otter
The majority of the reach is bordered by banks with an isolated / scattered tree lining. This is sub-optimal habitat for otter given the limited amount of cover for
daytime shelter.
• The sub-optimal habitat for fish means that the reach is unlikely to provide enough prey to sustain otter.

•

Key Issues:
Overwide and Overdeep channel
The channel appears to have been overdeepened and overwidened throughout, removing the natural diversity of the channel. The channel dimensions are uniform
within the majority of sub-reaches, resulting in a channel which is not functioning as a natural chalk stream.
Raised Flood Embankments
The majority of the reach is bordered by man-made levees (fragmentary upstream becoming continuous downstream) to protect the adjacent tilled land from flooding.
This limits the potential for out of bank flows. The embankments are directly adjacent to the channel, creating a flume during flood conditions.
In-channel Structures
There are three small weirs present within the reach in poor condition. The weirs are trapping aquatic vegetation and subsequently also trapping silt. A bridge is also
present at the end of Lynesykes Road, which is narrowing the channel due to large circular in channel supports. Scour at the bridge supports is also occurring supplying
sediment into the reach.
Hillslope Sediment Supply
The slightly sloping tilled land on the left hand side within sections of KEL012 and KEL013 is a sediment source, bringing surface runoff into the channel in a far more
direct manner than elsewhere in the reach. The tilled land within these reaches is also ploughed directly towards the channel, which is likely to increase the runoff
potential. The tilled land comes into close proximity with the channel separated by only a narrow strip of grassland.
Drains
A field drain is present on the LHB immediately upstream of the bridge crossing at the end of Lynesykes Road. This is likely to be supplying sediment directly into the
channel as it drains tilled land.

Reach Summary:

Reach Potential Based on Existing Ecology:

The channel has been modified to reduce
the risk from flooding to the adjacent
agricultural land and is not functioning as
a
natural
system.
Floodplain
disconnection is apparent due to the
raised embankments. The channel banks
are managed to prevent vegetation
growth.

Ranunculus penicillatus spp.
The reach has a predominantly silty bed which is unsuitable habitat for the species. Addition of a wider riparian zone
may reduce the fine sediment transferred into the channel from adjacent tilled land. The bed profile could be altered to
create faster flowing water which would also encourage faster flows and therefore sediment transport.
Potamogeton spp.
Bed re-profiling may create more diversity within in flow velocities, which may encourage growth of the interest species
which favours slower flowing water.
Breeding Birds
The habitat for breeding birds is already suitable.
Brown Trout and Grayling
The small, poor quality weirs could be removed to prevent vegetation trapping and silt build up immediately upstream of
the weirs. Altering the bed profile would also be suitable for fish which prefer variable channel depths.
Otter
Limited shelter is present for otter, therefore planting of bankside trees would provide more daytime shelter. The fish
habitat would also be improved by the addition of riparian vegetation and bed re-grading, which would improve the prey
population to sustain otter.
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Summary Details

WES01

Upstream survey limit:
Downstream survey limit:
Length of river surveyed:

TA02578 56539 – Upstream limit of West Beck
TA02934 56573 – End of southern section of bifurcation
0.43km
Survey reaches:
WES01(WES001)

Geomorphological Character:
Form
• The channel is sinuous. It bifurcates at the upstream extent of the reach underneath the railway crossing, with this
reach being the southern section.
• The watercourse has a medium gradient and silt bed with fractions of fine gravel.
• Bank material is predominantly fine grained (sandy clay with gravel in places). Both banks display pre-dominantly
graded profiles, with cliff / vertical profiles also present to a lesser extent.
• Flow is a uniform glide upstream, becoming a slow flowing pool downstream.
• There are exposed tree roots on the left hand bank.
Processes
• There are a small number of temporary fine channel deposits, but no coarse deposits. Fine sediment deposits are
mainly in the form of toe accumulation interspersed between marginal vegetation.
• There is a significant cover of aquatic vegetation on the channel bed.
• There is fluvial erosion of the banks, predominantly at the toe supplying sediment into the channel.
Channel Modification
There is no bank protection present on the left hand bank, however a discrete section of full bank protection is
present for approximately 200m on the right hand bank at the downstream extent.
• Land use is predominantly grazing within 5m of the channel on both banks. Broadleaf woodland is present within
50m of the channel on both banks, sloping gently down to the channel on the right hand bank. A vegetated island is
present on the left hand bank.
• A railway crossing is present at the upstream extent of the reach with a number of in-channel struts. A footbridge is
also present crossing the channel in the centre of the reach.
•

Ecological Character:
Ranunculion penicillatus spp vegetation
• The fist 100m stretch within the reach is dominated by Ranunculus with the remaining stretch dominated by Rigid Hornwort.
• The swift flowing water and clean stable gravel bed in the upstream section is suitable habitat for Ranunculus.
Potamogeton spp and marginal vegetation
The slower flowing water further downstream is suitable for Potamogeton growth, however none was identified.
Marginal habitat is very narrow and few aquatic macrophytes are present aside from the occasional patch of reeds.

•
•

Brown trout and Grayling
It is unlikely that there would be any breeding habitat present for brown trout or grayling, however there is suitable habitat for fish nursery.
Cover for a potential fish nursery is offered by overhanging trees and undercut banks.
There are no barriers to fish passage within the reach itself, however there are barriers further downstream including the weir at Bell Mills factory.
Deep pools are present within the reach, which are suitable nursery conditions.

•
•
•
•

Breeding Birds
• The habitat is likely to be unsuitable for breeding birds.
• Adjacent wetland floodplain habitat was absent with the land on the both sides of the channel being broadleaf woodland, rather than the preferred wetland floodplain
or open grassland with limited tree cover.
Otter
• The reach has a semi-continuous tree lining which is suitable habitat for otter as there is cover for daytime shelter.
• The vegetated island on the left hand bank is likely to be undisturbed, as the only access onto the island is via a small wooden footbridge across the channel.
• A local resident mentioned that otter tracks were present throughout the reach in the winter. A number of fish were present within the reach, therefore the reach is
able to sustain otter as there are fish for feeding.

Key Issues:
Land Use Runoff RHB
The land to the right of the channel is broadleaved woodland, rising up to tilled land. It is likely that runoff from the bare soil on the bank is carried directly into the
channel. It is also likely that runoff from the tilled land at the top of the bank is transported into the channel.
Impoundment by downstream weir and sluice
A sluice is located downstream of the reach, however the effects of the sluice are visible within this reach. The water at the downstream section of the reach is
impounded, resulting in silt deposition on the channel bed.
Floodplain
The channel has good connection with the vegetated island on the left hand side given the low bank height. The vegetated island provides a limited area for out of bank
flows. The floodplain on the right hand bank is very limited given the sloping land to the right of the channel.

Reach Summary:

Reach Potential Based on Existing Ecology:

The main issue within the reach is
excessive silt deposition within the
downstream section due to impoundment
by the sluice. The adjacent sloping land
on the right hand bank is also likely to
contribute sediment to the channel as a
result on direct overland runoff.

Ranunculus penicillatus spp.
Narrowing the channel would encourage increased flow rates, preferred by the species. The increased flows would also
transport some of the sediment of the channel bed which would also be favourable for growth. Management / alteration of
the downstream sluice, to prevent as much impoundment would also reduce the sediment composition of the bed.
Potamogeton spp.
Bed re-profiling would provide variable flow rates, leading to sections of slower flowing water preferred by the species.
Brown Trout and Grayling
The addition of a wider riparian buffer zone on the RHB would filter some of the overland sediment runoff, improving the
water quality and habitat for the fish species.

Breeding Birds
There is limited potential for improving the habitat without undertaking major earthworks which is likely to have a
detrimental affect on other species.

Otter
The potential of the reach to support otter is high, but any improvements made to the channel or sediment dynamics
would benefit otter indirectly by benefiting their prey species. An improvement in prey availability and habitat quality
would enable larger more resilient otter to be supported.
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Summary Details

WES02

Upstream survey limit:
Downstream survey limit:
Length of river surveyed:

TA02930 56599 – End of southern section of bifurcation
TA03020 56663 – Removal of bank protection downstream of Bell Mills
0.13km
Survey reaches:
WES02 (WES002)

Geomorphological Character:
Form
• The channel is pre-dominantly sinuous.
• The watercourse has a medium gradient and gravel bed.
• Bank material is predominantly fine grained (sandy gravelly clay). Both banks of WES02 display predominantly cliff /
vertical profiles.
• Flow is a uniform glide throughout.
• There are exposed tree roots on the right hand bank only.
Processes
There are a small number of temporary fine channel deposits, but no coarse deposits Fine sediment deposits are
mainly in the form of toe accumulation.
• There is limited fluvial erosion (toe scour and eroding cliff). Geotechnical bank failure is present.
• Cattle trampling are on both banks.
•

Channel Modification
• There are full, discrete sections of bank protection throughout the reach, with the banks heavily modified as a result
of the adjacent land uses.
• Land use is predominantly sub-urban on both banks, with very limited buffer zone present.
• No in-channel structures are present throughout the reach.
• The channel has been heavily modified so that it is not functioning as a natural system.

Ecological Character:
Ranunculion penicillatus spp vegetation
• Submerged in-channel vegetation is present within the reach, with an approximate cover of 50%.
• The channel has a swift flow rate in the upstream section supporting the interest species.
• The predominant granular substrate also supports the interest species.
Potamogeton spp and marginal vegetation
No suitable habitat for Potamogeton was present.
There was no marginal vegetation identified as well as no riparian buffer zone, a likely result of the steepened concrete covered banks.

•
•

Brown trout and Grayling
Bank shelter is provided by overhanging vegetation on the right hand bank also providing a more favourable habitat for a nursery.
It is unlikely that there would be any breeding habitat present for brown trout or grayling. Overall, the habitat for the fish interest species is un-favourable.
It is unlikely that fish would be able to pass through the reach to more suitable habitat upstream due to the weir and sluice at Bell Mills.

•
•
•

Breeding Birds
• The habitat is likely to be unsuitable for breeding birds.
• Adjacent wetland floodplain habitat was absent with the land on the both sides of the channel being predominantly sub-urban, rather than the preferred wetland
floodplain or open grassland with limited tree cover.
Otter
• There is suitable bankside shelter for otter given the overhanging vegetation and occasional clumps of trees on the right hand bank.
• Undisturbed areas were identified for holts.
• The reach has un-suitable habitat for fish species, therefore is un-likely to provide prey to sustain otter. Overall, the habitat for otter is likely to be unsuitable.

Key Issues:
Lack of Riparian Vegetation
The reach has no riparian vegetation given the steepness of the banks and concrete cover. This limits the cover for fish and otter interest species.
Channel planform constraints
The channel is heavily constrained on both sides of the channel by sub-urban land uses, and vertical concrete banks. These constraints limit the natural planform
movement.
Lack of Geomorphological Functionality
There are few active zones of fluvial erosion given the re-enforced nature of the banks in the majority of the reach. Erosion is focussed around the upstream and
downstream sections of the RHB where the bank protection is not present.
Floodplain
The reach has no discernible active floodplain due to the proximity of sub-urban land use adjacent to the reach. The reach is disconnected from the ‘floodplain’ due to
the steep, high channel banks.

Reach Summary:

Reach Potential Based on Existing Ecology:

The constrained nature of the channel has
changed
the
geomorphological
functionality of the reach to a uniform
reach with little diversity.

Ranunculus penicillatus
The channel has suitable habitat for the interest species given the swift flowing water and predominantly gravel bed.
Potamogeton
The species prefers slower flowing water. Habitat enhancement to support this species is not appropriate at this location
as it would result in the loss of habitat which supports Ranunculus.
Brown Trout and Grayling
The fish habitat could be enhanced through the addition of a fish pass on the upstream major structures. This would
encourage migration to more suitable habitat upstream.
Breeding Birds
There is little that can be done to improve the habitat for breeding birds given the presence of Bell Mills to the reach. In
order to provide the open grassed floodplain that breeding birds require, Bell Mills would have to be demolished.
Otter
Removal of the concrete confining walls with the addition of riparian vegetation would increase the cover for otter. Cover
would also enhance the habitat for fish, which would indirectly benefit otter by benefiting their prey species. The
presence of Bell Mills is likely to cause too much disturbance for otter however.
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Summary Details

WES03

Upstream survey limit:
Downstream survey limit:
Length of river surveyed:

TA03023 56666 – Removal of bank protection downstream of Bell Mills
TA03296 56656 – Confluence point
0.25km
Survey reaches:
WES03(WES003)

Geomorphological Character:
Form
• The channel is pre-dominantly straight.
• The watercourse has a medium gradient and fine gravel bed. Silt is present on the bed at the upstream section of the
reach
• Bank material is predominantly fine grained (sandy gravelly clay with silt). Both banks of WES03 display
predominantly vegetated cliff / vertical profiles.
• Flow is a uniform glide throughout.
• There are exposed tree roots on the right hand bank only.
Processes
There are a small number of temporary fine channel deposits, as well as semi-permanent pebble / gravel deposits.
Fine sediment deposits are mainly in the form of toe accumulation, interspersed between marginal.
• There is limited fluvial erosion in the form of toe scour only. No geotechnical bank failure is present.
•

Channel Modification
• There is no bank protection present throughout the reach on either bank.
• Land use is predominantly grazing within 5m of both banks, with wetland present within 50m of both banks .Land
use is predominantly grazing on both banks within the upstream section and the downstream extent of the reach.
• No in-channel structures are present throughout the reach.

Ecological Character:
Ranunculion penicillatus spp vegetation
• Submerged in-channel vegetation is present within the reach, with an approximate cover of 50%.
• There is currently suitable habitat for Ranunculus given the predominantly granular substrate and swift flowing water.
Potamogeton spp and marginal vegetation
No suitable habitat for Potamogeton was present which requires moderate to slow flowing water.
The riparian buffer zone was fragmentary on both banks
Emergent rushes / reeds were present with an approximate cover of 10%.

•
•
•

Brown trout and Grayling
The habitat for brown trout and grayling is likely to be suitable given the clean well oxygenated water and appropriate cover provided by sections of overhanging
vegetation.
• The spawning habitat is likely to be more favourable at the downstream limit due to the limited silt content on the bed.

•

Breeding Birds
The habitat is likely to be suitable for breeding birds given the presence of adjacent wetland floodplain habitat on both banks, as well as adjacent open grassland
with limited tree cover.

•

Otter
• There is suitable bankside shelter for otter given discrete sections of overhanging vegetation.
• The adjacent wetland floodplain habitat on both banks appeared to be undisturbed, which is suitable for holts.
• The reach provides suitable habitat for fish, which is likely to provide prey to sustain otter.

Key Issues:
Tributary
Fine sediment is sourced from an outfall pipe and a tributary on the left hand side of the channel. The tributary is likely to be transporting sediment into the main channel
as a result of cattle trampling of the banks.
Floodplain
An extensive floodplain is present on either side of the channel. The floodplain is wider on the LHB than the right, with a width of five to ten channel widths across. No
levees are present throughout the reach, therefore the channel has good connection with the floodplain enabling over-bank sedimentation to occur during high flows.
Riparian Vegetation
The riparian buffer zone is limited to fragmentary sections on both banks. The tree lining is continuous in the upstream section, becoming occasional clumps further
downstream. Overshading of the banks at the upstream extent on both banks is likely to limit marginal macrophyte growth. A strip of mown grassland is present
immediately adjacent to the channel for amenity value.

Reach Summary:

Reach Potential Based on Existing Ecology:

The over-straightened nature of the
channel
has
changed
the
geomorphological functionality of the
reach to a uniform reach. The channel
has a lack of geomorphological activity or
diversity.

Ranunculus penicillatus
The habitat is suitable given the swift flow rate, however the habitat could be improved by decreasing the sediment
composition on the bed.
Potamogeton spp, brown trout and grayling
Measures to produce variability within the channel would be required to create slower flowing areas favoured by the
vegetation species. This is not considered to be appropriate as it would slow flows.
Breeding Birds
The habitat is suitable for breeding birds given the wetland floodplain habitat.
Otter
Food and shelter are present for otter, as well as adjacent wetland floodplain habitat.
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Summary Details

WES04

Upstream survey limit:
Downstream survey limit:
Length of river surveyed:

TA02552 56576 – Upstream limit of West Beck (north of bifurcation)
TA02932 56588 – Bell Mills Sluice
0.41km
Survey reaches:
WES04(WES004)

Geomorphological Character:
Form
• The channel is sinuous and bifurcates downstream of the railway crossing, with this reach being the northern leg.
• The watercourse has a medium gradient upstream becoming low gradient at the downstream extent and has a
predominantly silt bed.
• Bank material is predominantly fine grained (sandy gravelly clay with silt). Both banks display pre-dominantly
vegetated graded profiles. The right hand bank has a continuous tree lining, set back approximately 1m from the top
of the bank.
• Flow is uniform (glide) and turbid with a pool present at the downstream extent.
Processes
• There are a small number of temporary fine channel deposits, but no coarse deposits were identified. Fine sediment
deposits are mainly in the form of toe accumulation interspersed between marginal vegetation.
• The banks are eroded by fluvial action (mostly toe scour with limited eroding cliff).
• Cattle trampling is present on both banks within the upstream section.
Channel Modification
• There is no bank protection on the right hand bank, with a discrete section of toe protection approximately 30m in
length at the downstream extent of the reach.
• Land use is predominantly grazing on the left-hand bank and broadleaf woodland on the right hand bank.
• The Driffield railway bridge is present at the upstream end of the reach with a number of in-channel struts.
• Sluice gates are also present at the downstream section causing impoundment of water and associated silt and
vegetation accumulation.

Ecological Character:
Ranunculion penicillatus spp vegetation
• Submerged in-channel vegetation is present with a percentage cover of approximately 40%. Ranunculus is present within the upstream section, with Rigid Hornwort
present downstream
• There is currently suitable habitat for Ranunculus given the swift flows and predominantly granular bed upstream.
• Further downstream the flow rate decreases due to the sluice gates causing impoundment.
Potamogeton spp and marginal vegetation
The habitat for Potamogeton is currently unsuitable given the predominantly swift flow rate.
Marginal habitat is very narrow and few aquatic macrophytes are present aside from the occasional patch of reeds. Emergent reeds are also present with a
percentage cover of approximately 10%.
• Vegetation is also limited by grazing to the waters edge on both banks and bank instability in the upstream section.
•
•

Brown trout and Grayling
It is likely that there would be breeding habitat present for brown trout and grayling given the clean well oxygenated water in the upstream section.
There is also appropriate cover and a deep pool feature is present at the downstream extent, which are suitable habitat features for fish interest species.

•
•

Breeding Birds
The adjacent land use to the left of the channel is open grassland with limited tree cover which is favourable for breeding birds.
The presence of cows grazing the land is likely to result in un-suitable habitat due to disturbance.

•
•

Otter
The reach has a continuous tree lining on the right hand bank providing cover for daytime shelter.
The vegetated island on the right hand bank is likely to be undisturbed, as there was no access to the island apart from crossing the channel.
A number of fish were present within the reach, therefore is likely to be able to provide prey to sustain otter.

•
•
•

Key Issues:
Cattle Trampling
Grazing dominates the reach and influences the bank profile and deposition characteristics of the reach. Fine sediment is sourced from cattle trampling on both banks
within the upstream section. There are no barriers to cattle access to the channel. The presence of cattle on the left hand bank also limits the riparian vegetation to
discrete sections.
Impoundment by Sluice
The sluice gate at the downstream section of the reach is causing significant impoundment of water and sediment build up on the channel bed. There is also a build up
of vegetation immediately upstream of the sluice, likely to originate from the adjacent vegetated island on the RHB.
Floodplain
The channel has good connection with the adjacent floodplain on the right hand bank given the low bank height. The channel has poor connection on the left hand bank
due to fragmentary man-made levees to prevent flooding of the grazing land. The floodplain on the right hand bank is a vegetated island, providing less area for flood
water inundation than the left hand bank. There is therefore potential for over-bank sedimentation on the right hand bank during high flows which may reduce the inchannel sediment load. The floodplain on the left hand bank becomes much narrower at the downstream extent, due to the location of the Skerne Road running parallel
to the channel.

Reach Summary:

Reach Potential Based on Existing Ecology:

The main issue within the reach is
excessive silt deposition within the
downstream section due to impoundment
by the sluice. The grazing land on the left
hand bank is likely to be contributing a
significant amount of sediment into the
channel as a result of cattle trampling,
which is the primary source of sediment in
the reach.

Ranunculus penicillatus spp
Narrowing the channel would encourage increased flow rates, preferred by the species. The increased flows would also
transport some of the sediment of the channel bed which would also be favourable for growth. Management / alteration
of the downstream sluice, to prevent as much impoundment would also reduce the sediment composition of the bed.
Potamogeton spp
Bed re-profiling would provide variable flow rates, leading to sections of slower flowing water preferred by the species.
This would not be appropriate at this location within the system.
Brown Trout and Grayling
The addition of a wider riparian buffer zone on both banks would improve the available cover for the fish species. A
fence to prevent cattle access to the channel would also prevent trampling of banks and sediment input into the channel
which would reduce the silt content.
Breeding Birds
There is limited potential for the reach to support breeding birds, given the land uses present on either side of the
channel. A land use change on the left hand side of the channel could encourage breeding birds by removing the cattle.
Otter
The potential of the reach to support otter is high, but any improvements made to the channel or sediment dynamics
would benefit otter indirectly by benefiting their prey species. An improvement in prey availability and habitat quality
would enable larger more resilient otter to be supported.
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Summary Details

WES05

Upstream survey limit:
Downstream survey limit:
Length of river surveyed:

TA03023 56666 – Bell Mills sluice
TA06744 55454 – Snakeholm Bridge
7.19km
Survey reaches:
WES05 (WES005 – WES013)

Geomorphological Character:
Form
• Meandering course.
• The watercourse has a medium gradient and a gravelly bed.
• Bank material is fine grained, dominated by sandy gravelly clay with localised silt. Both banks of WES005 and
WES006 display pre-dominantly cliff / vertical banks. Both banks of WES008, WES009, WES012 and WES013
display predominantly graded banks. Banks of WES007, WES010 and WES011 display both graded and cliff banks.
• Uniform laminar flow throughout, with the exception of WES005 where the flow in turbulent as a result of the outfall
from the sluice. Pools and / or marginal deadwater present in sub0reaches WES008 to WES013.
Processes
• There is extensive fluvial erosion (toe scour and eroding cliff) and cattle trampling on both banks.
• There are a number of temporary fine grained channel deposits present throughout the reach. Coarse grained
channel deposits were identified within WES008, WES009, WES011 and WES012.
• The majority of channel edge deposits are toe accumulation and trapping by marginal vegetation.
Channel Modification
• Land use is predominantly grazing on both banks.
• In-channel structures are present throughout the reach including one weir, a sluice and a bridge.
• There is no bank protection present within WES006, WES007, WES009 and WES012. Discrete sections of toe / full
bank protection are present within the majority of the other reaches.

Ecological Character:
Ranunculion penicillatus spp vegetation
• Abundant Ranunculus penicillatus spp was present throughout the reach with the exception of WES010 where rigid hornwort was dominant.
• The flow rate is predominantly swift with a predominantly gravelly bed, which are favoured by the species.
Potamogeton spp and marginal vegetation
• The habitat is not suitable given the velocity of water flowing through the majority of the reach.
Brown trout and Grayling
• The reach has a predominantly gravelly bed which is suitable for fish spawning.
• The weirs within the reach are likely to oxygenate the water which is also favourable for fish.
• Overhanging vegetation provides suitable cover for fish.
Breeding Birds
• The reach is sub-optimal given the lack of adjacent wetland floodplain habitat. The habitat is good within the central section of the reach given the presence of
marshy floodplain which is likely to be undisturbed.
Otter
• The reach is bordered by a isolated / scattered tree lining on both banks with the exception of WES007 where the tree lining is continuous.
• The scattered trees provide limited shelter for otter.
• The habitat is suitable for fish species which means that there is prey to sustain otter.

Key Issues:
Over-wide and Over-deep
The channel has been historically over-widened and over-deepened possibly for navigation purposes. The meandering nature results in zones of erosion and
deposition.
In-channel structures
An outfall from a sluice is present at the upstream extent of the reach, which is causing turbulent flow immediately downstream, and subsequent erosion of the channel
bed. A road bridge is present crossing the channel at the downstream limit of the reach, with a number of in-channel struts. The culverts at the right and left hand
extremities of the bridge do not appear to be in use, with growth of aquatic vegetation blocking flow. There is also scour at the struts of the road bridge.
Cattle trampling
The upstream section of the reach is bordered by grazing land with no barriers preventing cattle access to the channel. This is a likely sediment contributor to the
channel and has resulted in terrestrial vegetation growth within the channel.
Riparian and Marginal Vegetation
The channel has limited riparian vegetation within the upstream as a result of cattle trampling and concrete bank protection around the Bell Mills factory. A strip of mown
grassland is present adjacent to the right hand bank in the upstream section of the reach for amenity value. Further downstream of Wansford fish farm, the channel is
severely constricted by marginal vegetation, forcing the flow through a narrow section of channel.
Wansford fish farm abstraction and discharge
The Wansford fish farm is present in the central section of the reach, which abstracts a significant volume of water from the main channel. A large weir is also present at
the fish farm, which is causing impoundment of water and a significant drop in head level within the reach. A number of plastic deflectors are positioned on the LHB to
deflect water along the abstraction channel and protect the LHB. A wooden boom is also present diagonally across the channel diverting flow over the weir. A historic
discharge point from the fish farm is present entering the channel from the LHS within WES012. This is causing a significant build up of silt immediately downstream.
Floodplain
The channel has good connection throughout the majority of the floodplain, given the low bank height, with the exception of the upstream section adjacent to Bell Mills.
Recent floodplain deposits were present on the left hand side of the channel, reducing the sediment load in the channel.

Reach Summary:

Reach Potential Based on Existing Ecology:

The main issue within the reach is the
abstraction at Wansford fish farm resulting
in impoundment from the weir. The
channel is also heavily constricted by
marginal vegetation growth adjacent to the
fish farm.

Ranunculus penicillatus spp
Suitable habitat throughout the majority of the reach. The species was less abundant within the section upstream of the
weir at Wansford fish farm. Management / alteration of this weir, to prevent as much impoundment would also reduce the
sediment composition of the bed. This would also encourage faster flows through the reach, which is also favourable for
the species. Reducing the volume of water abstracted would also increase the flow rates through the reach.
Potamogeton spp
Bed re-profiling would provide variable flow rates, leading to sections of slower flowing water preferred by the species.
This is not considered suitable for this section of the system.
Brown Trout and Grayling
The addition of a wider riparian buffer zone on both banks would improve the available cover for the fish species. The
presence of the weir at Wansford fish farm is likely to be a barrier to upstream fish migration. The addition of a fish pass
to this major structure would increase the potential for migration.
Breeding Birds
The habitat could benefit from the addition of adjacent wetland habitat on the floodplain.
Otter
The reach has potential to support otter. The habitat could be improved with a more continuous tree lining to provide
shelter. This would also provide shelter for fish species, which would indirectly benefit otter by benefiting their prey
species. An improvement in prey availability and habitat quality would enable larger more resilient otter to be supported.
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Summary Details

WES06

Upstream survey limit:
Downstream survey limit:
Length of river surveyed:

TA06739 55469 – Snakeholm Bridge
TA06631 55232 – Downstream limit of Nafferton Drain

1.05km

Survey reaches:

WES06 (WES014 – WES015)

Geomorphological Character:
Form
• Meandering course.
• The watercourse has a medium gradient and a gravelly bed with localised silt.
•
Bank material is fine grained, dominated by gravelly clay with localised silt. Both banks display predominantly graded
banks, however cliff / vertical and stepped banks are also present depending on marginal vegetation.
• Uniform laminar flow throughout. Pools and marginal deadwater present throughout.
Processes
• There is fluvial erosion (toe scour and eroding cliff) of banks throughout the reach, and cattle trampling on both
banks within the downstream sub-reach.
• There are a number of temporary fine channel deposits. Temporary fine grained channel deposits are present
throughout the reach. Coarse grained channel deposits were identified within the upstream sub-reach only.
• The majority of channel edge deposits are toe accumulation and trapping by marginal vegetation.
Channel Modification
•
•
•

Land use is predominantly tilled land on the left hand bank, and a combination of tilled land and grazing on the right
hand bank (separated from the channel by a riparian corridor).
There are no in-channel structures present throughout with the exception of a footbridge present in WES015.
There is no bank protection present throughout the reach.

Ecological Character:
Ranunculion penicillatus spp vegetation
• Suitable habitat for Ranunculus given the swift flow rate and predominantly stable gravel substrate.
• Abundant Ranunculus present throughout.
Potamogeton spp and marginal vegetation
• The swift flow rate within the reach is unfavourable for growth, as the species prefers slower flowing water.
Brown trout and Grayling
• The reach has a predominantly gravelly bed which is suitable for fish spawning.
• The turbidity throughout the reach appeared to be good, which is suitable for the species which favour clean, well oxygenated water.
• Pool-riffle habitats were absent throughout the reach.
Breeding Birds
• Sub-optimal for breeding birds given the lack of adjacent wetland floodplain habitat.
• Open grassland is present within the downstream section, however the grassland is grazed which may cause disturbance.
Otter
• The reach is suitable for otter to feed, live and even breed as there is sufficient bankside vegetation, tree cover and fish prey available.

Key Issues:
Historic Trampling of banks
The right hand bank within the downstream section is utilised as grazing land, with associated trampling of the bank by cattle. This is likely to be supplying sediment into
the channel. There are no barriers along the right hand bank to prevent cattle access to the channel.
Floodplain
There is poor connection with the floodplain throughout the majority of the reach, given the continuous man made levees preventing over bank flows. Further
downstream, the levees on the right hand bank are fragmentary, improving the connection with the adjacent grassland floodplain which provides a significant area for
flood water inundation. The left hand bank within the downstream section remains a continuous flood embankment.
Channel planform constraints
The channel meanders across the floor of a concave / bowl shaped valley, with very few constraints apart from the flood embankments on both banks within the
upstream section of the reach. The channel is therefore able to alter its planform.

Reach Summary:

Reach Potential Based on Existing Ecology:

The main issue is historical trampling of
the right hand bank in the downstream
section of the reach. The channel is able
to alter its planform due to the lack of
physical constraints within the reach. The
channel has variable width and depth
dimensions, creating more diversity than
the upstream sections.

Ranunculus penicillatus spp
The reach is suitable for the species to grow given the swift flow rate throughout the reach.
Potamogeton spp
Areas of slower flowing water are required to improve the habitat for the species. This is not considered appropriate as it
will slow flows, affecting Ranunculus.
Brown Trout and Grayling
The reach is suitable for fish given the predominantly gravelly bed, and variable bed depth. An improvement in the tree
lining from isolated / scattered would result in increased overhanging vegetation and cover for fish.
Breeding Birds
The reach could benefit from increased wetland habitat on the adjacent floodplain.
Otter
The potential of the reach to support otter is high, but any improvements made to the channel or sediment dynamics
would benefit otter directly by benefiting their prey species. An improvement in prey availability and habitat quality would
enable larger, more resilient otter populations to be supported.
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Summary Details

WES07

Upstream survey limit:
Downstream survey limit:
Length of river surveyed:

TA06747 54876 – Downstream limit of Nafferton Drain
TA06154 53830 – Cleaves Weir

1.57km

Survey reaches:

WES07 (WES016 – WES017)

Geomorphological Character:
Form
• Regular meandering course. The watercourse has a medium gradient and displays a predominantly fine
gravel bed upstream, becoming silty / gravelly downstream.
• Bank material is predominantly fine grained. The dominant type is sandy gravelly clay with silt. The left hand
bank displays a predominantly cliff / vertical bank throughout, while the right hand bank displays a
predominantly vegetated graded bank. The land on the left hand bank is at a higher elevation than the land on
the right hand side.
• Uniform laminar flow throughout. Pools and marginal deadwater present throughout.
Processes
• There is extensive fluvial erosion (toe scour and eroding cliff) of banks throughout the downstream section of
the reach, and cattle trampling on both banks within the upstream sub-reach.
• Temporary fine grained channel deposits were identified throughout the reach. Coarse grained deposits were
present within the downstream reach only.
• The majority of channel edge deposits are toe accumulation and trapping by marginal vegetation. Berms were
present within the downstream section of the reach.
• Submerged in-channel vegetation is present within the upstream section of the reach. The presence of
submerged in-channel vegetation could no be determined within the downstream section due to poor visibility.
Channel Modification
• Land use varies throughout the reach on both banks. The land to the left of the channel is occupied by tilled
land and standing water, while the land to the right of the channel is occupied by grazing and tilled land.
• A weir is present within WES016 which is causing silt deposition upstream. The water is being abstracted from
the main channel and into Humberside trout farm.
• There is no bank protection present within the reach.

Ecological Character:
Ranunculion penicillatus spp vegetation
• Suitable habitat for Ranunculus given the swift flow rate and predominantly stable gravel substrate within the upstream sub-reach. The flow rate decreases further
downstream as a result of the weir within WES08, providing un-favourable growing conditions. The decreased flow rate also results in deposition of the sediment
load, which is also unfavourable for growth as the species prefers stable gravel bed.
Potamogeton spp and marginal vegetation
• The swift flow rate within the upstream section of the reach is unfavourable for growth, as the species prefers slower flowing water. Slower flowing water is present
at the downstream extent due to impoundment caused by the downstream Cleaves weir.
Brown trout and Grayling
• The reach has a predominantly gravelly bed upstream which is suitable for fish spawning. The bed is silty downstream.
• Pool-riffle habitats were absent throughout the reach.
• Deeper pool features were also present in the reach, which is suitable for fish nursery.
Breeding Birds
• Adjacent wetland floodplain habitat is present throughout the reach which is suitable for breeding birds.
• The reach is lacking open grassland however.
Otter
• The reach is suitable for otter to feed, live and breed as there is plenty of bankside vegetation and trees to provide cover, as well as fish prey species available.

Key Issues:
Abstraction for Humberside fish farm
The Humberside fish farm Is abstracting water from the main channel and diverting flow over a weir into the fish farm ponds. This is reducing the flow of water through
the reach, and causing silt deposition within the most upstream extent of the reach. The fish farms also limits the opportunity for the channel to alter its planform.
Cattle trampling of banks
The RHB within the upstream section of the channel is trampled by cattle supplying sediment into the reach. There are no barriers to prevent cattle access to the reach.
Field Drain
The reach is fed by three field drains entering the channel from the right hand side, draining agricultural land. The Main Drain enters the channel in the upstream section,
supplying significant sediment into the reach. A small drain is present within the central section of the reach, and a larger field drain is present at the downstream extent
of the reach, flowing south-eastwards into the main channel.
Copper Hall Weir and Cleaves Weir
Copper Hall weir is in a very poor state of repair, and is acting as a vegetation trap, which is also trapping sediment. Cleaves weir is present to the south of the reach
within WES08, however the effects of the weir are visible within this reach. The velocity of water decreases upstream of the weir, and the composition of the bed
material changes to predominantly silt.
Floodplain
The upstream section of the reach has good connection with the floodplain on the RHB. The adjacent grassland provides a significant area for over bank flows, while the
land on the left of the channel is disconnected from the channel due to continuous raised embankments.

Reach Summary:

Reach Potential Based on Existing Ecology:

The main issue within the reach is the
abstraction of water from the channel for
Humberside fish farm. The field drains
entering the channel are supplying a
significant amount of sediment, which is
deposited on the channel bed at the
downstream section of the reach, likely
to be due to slowed flows caused by
Cleaves weir located downstream.

Ranunculus penicillatus spp
The upstream section of the reach is suitable for the species to grow given the swift flow rate and gravelly bed. A reduction
in the sediment composition of the bed further downstream would encourage growth.
Potamogeton spp
The slower flowing downstream section of the reach is suitable for growth. A reduction in the flow rate in the upstream
section would encourage growth.
Brown Trout and Grayling
The upstream section of the reach is suitable for fish given the predominantly gravelly bed. Copper Hall weir could be
removed to prevent vegetation and silt build up. Management of Cleaves weir could reduce the sediment composition of
the bed by reducing impoundment, and provide more favourable spawning conditions in the downstream section.
Breeding Birds
The reach could benefit from increased open grassland habitat on the adjacent floodplain.
Otter
The potential of the reach to support otter is high, but any improvements made to the channel or sediment dynamics would
benefit otter directly by benefiting their prey species. An improvement in prey availability and habitat quality would enable
larger, more resilient otter populations to be supported.
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Summary Details

WES08

Upstream survey limit:
Downstream survey limit:
Length of river surveyed:

TA06154 53830 – Cleaves Weir
TA08226 51800 – Downstream limit of West Beck

3.99km

Survey reaches:

WES08 (WES018 – WES023)

Geomorphological Character:
Form
• Sinuous course with meandering sub-reaches.
• The watercourse has a medium gradient and a silty bed with occasional fine and coarse gravel.
• Bank material is fine grained, dominated by sandy gravelly clay with localised silt. Both banks display a
predominantly vegetated graded profile. The left hand bank displays a stepped profile within the downstream section
due to establishment of berms.
• Uniform laminar flow throughout, with the exception of WES018 where the flow in turbulent as a result of Cleaves
weir. Pools and / or marginal deadwater present in most sub-reaches.
Processes
• There is limited fluvial erosion (toe scour and eroding cliff) throughout the reach, being most dominant in the
upstream sections. Cattle trampling of the banks present within the downstream reaches.
• There are a number of temporary fine grained channel deposits present throughout the reach. Coarse grained
channel deposits were identified within the upstream reaches.
• Sediment trapping by marginal vegetation. Berms are present within all sub-reaches apart from WES020.
Channel Modification
• Land use is predominantly tilled land on both banks. A section of broadleaf woodland is present in the central
section of the reach on the right hand bank.
• There are in-channel structures present within the reach including a weir and two bridges.
• There is no bank protection within the majority of the reach. Discrete sections of bank protection are present on the
right hand bank (upstream) and the left hand bank (downstream).

Ecological Character:
Ranunculion penicillatus spp vegetation
• The slow flow rate within the reach is unsuitable for the species, which prefers swifter flowing water.
• The visibility within the reach was poor, however where visibility improved, the bed substrate appeared to be silt which is also unfavourable for growth.
Potamogeton spp and marginal vegetation
• The reach has suitable growing conditions for the species given the slow flow rate and suitable water quality.
• There also appeared to be a lack of algal growth which is favourable for the species.
Brown trout and Grayling
• The habitat is suitable within the upstream section given the clean water, and appropriate cover for shelter.
• From the central point of the reach to the downstream limit, the habitat is unsuitable due to a lack of shelter for fish.
Breeding Birds
• Un-suitable habitat due to the absence of adjacent wetland floodplain habitat, and open grassland with limited tree cover.
Otter
• The reach has good potential to support otter within the upstream half as a result of bankside shelter and suitable fish habitat for feeding.
• The downstream half of the reach is unsuitable for otter given the lack of the above factors.

Key Issues:
Channel planform constraints
The channel planform is constrained by the presence of Humberside fish ponds to the right hand side of the channel. Cleaves weir also constrains the channel planform,
reducing the potential for planform alteration. The reach is bordered by continuous flood embankments (with the exception of the RHB in WES020), which also limit
opportunity for planform alteration.
Invasive species
Giant Hogweed is present on the LHB within the upstream section of the reach (WES018).
Cleaves Weir
The flow at Cleaves weir is diverted through the right hand section of the weir causing bed and bank erosion in the right hand side of the channel. The weir is also
causing turbulence of the water downstream.
Uniform channel
The channel dimensions are uniform throughout the reach, due to over-straightening and over-deepening. This is reducing the natural diversity of the channel and is a
likely result of historic navigational use of the channel.
Cattle trampling
The LHB is significantly trampled by cattle within the downstream section of the reach. This is likely to be supplying a significant amount of sediment into the channel.
Historical cattle trampling has led to the formation of berms within the reach, which has resulted in a two staged channel during times of high flow.
Tributary
The channel is fed by Skerne Beck in the upstream section, transporting a significant amount of sediment into the reach.

Reach Summary:

Reach Potential Based on Existing Ecology:

The channel is uniform in appearance with
limited diversity. The channel has been
over-deepened and over-straightened due
to historic navigation purposes.

Ranunculus penicillatus spp
Habitat enhancement measures to support Ranunculus are not considered suitable at this location as it would involve
speeding up flow. This would have a negative effect on Potamogeton species.
Potamogeton spp
The reach has suitable habitat for the species.
Brown Trout and Grayling
The reach could benefit from the addition of tree lining to provide cover for fish. The measures to provide flow diversity
within the reach for enhanced growth of Ranunculus could benefit fish populations which favour, pool-riffle habitat.
Breeding Birds
The reach could benefit from the addition of adjacent wetland habitat on the floodplain.
Otter
The potential of the reach (upstream) to support otter is high, but any improvements made to the channel or sediment
regime would benefit otter indirectly by benefiting their prey species. The reach could benefit from the addition of a tree
lining on the banks to provide bankside shelter.
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Name:

Poundsworth Mill weir

Construction Year: The exact construction date is unknown,
however a miller was known to exist at the mill until 1889,
therefore the weir is highly likely to have been constructed
before this date.

National Grid
Reference:

502275, 456335
(TA 022 563)

Watercourse:

Driffield Trout Stream

Original Function: Driving a turbine for a corn mill. The
structure has been used more recently to raise upstream
water levels in order to divert water into fish farms.

General
description of
structure and
condition:

•

•

•
•
•
•
•

•
•

Operational
information:

The weir is located immediately downstream of the Driffield Anglers access track bridge
over Driffield Trout Stream. It is contained within an artificial channel, approximately 1.5m
wide and some 2.4m deep, which is formed from a brick retaining structure with concrete
cladding.
The track bridge appears to be primarily a brick arch structure (upstream arch soffits
submerged, but arch structure just visible). Between the line of the track and the open
weir is a small concrete slab, over the channel. This may be more recent than the original
bridge and could have been constructed to improve access to the stop log weir.
Up to six no. stop logs (four no. 225mm and two no. 115mm) can retain upstream water
levels approximately 1m above a concrete cill, which is itself some 1.4m above the bed
level of the downstream channel.
The bottom four stop logs (three no. 225mm plus one no. 115mm) do not appear to have
been removed in the recent past, but the top stop log does appear to be used (115mm on
day of inspection, with one no. 225mm stop log lying next to weir, not in use).
On the day of inspection (26 November 2009), flow was not overtopping the structure,
although there was some leakage through the lower stop logs in particular.
The downstream channel is approximately 11m long, and discharges into a pool.
The channel retaining walls are supported by three no. brick bracing arches, at 5m and
6.3m from the weir, and at the downstream end of the channel (which is integral to the
downstream retaining wall). The downstream two of these buttresses are probably
original, as the brickwork appears to be integral to the rest of the retaining structure.
However, the third buttress appears to be more recent, and was presumably constructed
to further strengthen the structure.
It is clear that remedial works have been undertaken at several stages through the life of
the structure. For example, on the left back of the channel immediately downstream of the
weir additional concrete has been cast against the original structure.
The downstream part of the channel bed has been scoured away over time, exposing the
underlying ground. This has also scoured away and the loss of this bed appears to be
undermining the retaining walls.

Poundsworth Mill weir is one of a number of structures along Driffield Trout Stream between
the A164 Beverley Road and Driffield Anglers. Four of these structures, including the main
weir, impound the Stream. Most recently this was to provide water for the fish farm to the
north of the Beck, which is now closed. The other structures connect to pipes that run over
the secondary channel to the north, which is assumed to be approximately the historical line
of the natural watercourse. These pipes would have provided a water supply to the fish farm.
On the day of the site inspection, the flow down the Trout Stream was not passing over the
main weir, but was instead spilling over the side weir upstream of Driffield Anglers’ access
track, and into the assumed natural channel to the north. The secondary weir is approximately
2.8m wide. It can also be adjusted to control levels by using stop logs. Further upstream is a
concrete sluice structure, now disused, which historically could also have been operated to
lower levels within the Stream.
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Photographs of Poundsworth weir(s)
Bracing
arches

1.5m

2.4m to bed

General shot of main weir, showing stop logs (and leakage), with
Driffield Anglers’ access track in background

General shot of channel downstream of weir, showing depth of
channel and middle two bracing arches supporting retaining walls

Arch
soffits
Upstream face of access track bridge, with bridge arch soffits just
visible above water level and weir in background.

Downstream end of retained channel.

2.8m

Second weir upstream of main weir, stop log operated. This weir
was controlled upstream water levels on the day of the site visit.

Brick lined channel connecting second weir back to assumed natural
channel upstream of brick arched bridge on access track.
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Name:

Bell Mills structures

Construction Year: Mill constructed in 1792.

National Grid
Reference:

502825, 456640
(TA 028 566)

Original Function: Supply water to the turbine at Bell Mills

Watercourse:

River Hull (also known as West
Beck in this area)

General
description of
structure and
condition:

•

•

•
•

•

•
•
Operational
information:

There are several structures that control water levels within the river at Bell Mills. These
are:
- Main sluice structure immediately upstream of Skerne Road bridge (located at NGR
given above).
- Three further sluices located downstream of Skerne Road (on a separate arm of the
watercourse) which together control the balance of flows between the natural
watercourse that runs to the north of the Mill, the mill race through the Mill building and
an assumed artificial channel drain that runs to the south of the Mill.
The main sluice structure comprises 4 no. individual gates, each 1.25m wide. The sluices
are wooden, and appear to have been operated by means of a single lifting lug fixed to
the centre of each of the gates. The gates are set within slotted wooden posts, 4 no.
220mm square and 2 no. 220mm x 150mm.
A rope or wire attached to the gate lugs would presumably have lifted the gates by being
wound round a spindle or pulley which would have been mounted on wooden supports
above the gates.
However, this structure is no longer in place; only some small sections of the horizontal
wooden structures now remain. It is understood that the structure has been vandalised,
and it is also noted that padlocked metal bars have been placed across the tops of each
of the gates, in order to prevent them being removed.
Flows through the sluice gates drop by approximately 1.6m, into a brick arched culvert,
with concrete bed, that runs under Skerne Road. Downstream of the road, the river turns
to the right, and it is apparent that there have historically been bank erosion problems
here. A river training wall runs for a short distance downstream, and the natural bank
downstream of this wall has also been eroded.
On the day of the survey (26 November 2009), the main sluice gates were closed, and the
only flow into the downstream channel was from seepage through the gates.
It is understood that the three sluices downstream of Skerne Road have recently been
refurbished. These sluices were not surveyed in detail.

Any of the four sluice structures could be used to control upstream water levels. The
impounded area is large, and probably runs at least 400m upstream, under the Driffield /
Beverley railway bridge. Between the railway bridge and Skerne Road, the impounded
watercourse encloses an island; it is not clear whether this area would still be an island if the
river was not impounded.
On the day of the survey, the majority of flows through the various sluices appeared to be
running through the Mill sluice that allows water into the assumed artificial channel that runs
south of the sluice. This channel rejoins the main line of the river some 350m further
downstream.
From discussions on site, it is understood that the Mill uses the impounded water both as a
supply for a turbine and also potentially for fire fighting.

River Hull Restoration
Weir Assessment Field Visit Notes

Project number: 9T5336
26 / 27 November 2009

Photographs of Bell Mills weir

4 no., each 1.25m

General shot of main sluices, note vandalised sluice lifting
structure.

Detail of main sluices, note lifting lugs at top of gates, and padlocked
metal bars across sluice supports to prevent removal.

View downstream of Skerne Road bridge showing culvert outlet
and river training wall on natural channel.

View further downstream on natural channel, indicating low levels of
flow within this channel on day of survey.

Second Skerne Road bridge (note soffit of bridge arch just visible)
which allows flows to three Mill sluices.

View on downstream end of Mill bypass culvert, feeding Mill tail race
channel that runs to south of Mill.
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Name:

Whinhill weir

Construction Year: Unknown

National Grid
Reference:

505020, 456705
(TA 050 567)

Watercourse:

River Hull (also known as West
Beck in this area)

Original Function: Unknown. The weir is currently used to
raise upstream water levels in order to divert flows into a
number of fish farming ponds.

General
description of
structure and
condition:

•
•
•
•

•

Operational
information:

Whinhill weir comprises a set of 5 vertical rising sluices, acting as weirs, each 1.7m wide.
The sluices are wooden, with steel supporting frames, separated by concrete supports set
in the river channel.
On the day of the survey (26 November 2009) two of the sluices were operating, and the
other three were closed, with a drop in water level of approximately 1.1m from upstream
to downstream.
A steel bar runs along the upstream side of the boardwalk, at head height. This bar is
supported off concrete building block columns on either bank of the river, and intermittent
steel sections rising off each of the concrete supports in the river channel. Small loops of
steel are welded to the horizontal bar, through which ropes can be threaded to lift the
sluices.
A boardwalk runs across the concrete supports providing access to operate the sluices
and also to the opposite bank.

The sluices are used to impound water within the River Hull, which is then used to supply the
adjacent fish farm (Wansford Trout Farm). The water that flows through the fish farm is
returned to the main river approximately 300m downstream of Whinhill weir.
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Photographs of Whinhill weir

5 no., each
1.7m wide

General view of upstream of weir.

Aeration structure at point where flows return to river.

General view of downstream of weir.
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Name:

Cleaves weir (and Humberside
Fish Farm offtake)

Construction Year: Unknown

National Grid
Reference:

506155, 453815
(TA 061 538

Original Function: Increasing water levels upstream for
diversion into fish farms

Watercourse:

River Hull

General
description of
structure and
condition:

•
•
•

•
•

•
•

•
Operational
information:

Cleaves weir is in three main sections, each 3.75m wide, with a further two 2.5m sections
tying in to either bank of the river.
The weir is located on the upstream face of an access track bridge over the River Hull.
The bridge is a steel girder bridge. Universal beam sections have been welded to the
main bridge structure to form vertical slots to retain the stoplogs.
The central three sections can be adjusted to control levels. The outer two sections
cannot easily be dropped below the level witnessed on site (on 26 November 2009) as
they are infilled with diagonal sections of planking. They could, however, be raised by
stoplogs if necessary.
The semi-permanent infilling of the outer two sections has led to an accumulation of silt
and debris upstream of the weir, which has had the effect of narrowing the channel
slightly.
A horizontal beam runs along the length of the bridge at a high level (above head height).
There are two boxes, one at either end of the bridge, that are hung from this beam and
mounted on small wheels that can run along the beam flange. The purpose of this
equipment is not clear; it may be for lifting stop logs, although it appears to be disused.
The weir and bridge are in generally good condition
Humberside Fish Farm offtake is located approximately 1200m upstream of Cleaves weir.
The offtake comprises a stoplog weir, some 1.8m wide, with concrete abutments. The
offtake allows the abstraction of water from the River Hull into a channel that runs parallel
to the main watercourse and feeds the Humberside Fish Farm lagoons. Sluice and pipe
offtakes occur at intervals along the parallel channel, permitting the control of inflows to
the lagoons.
There are also other offtakes directly from the River Hull along the reach between Cleaves
weir and the formal offtake point.

The main weir at Cleaves is of simple stoplog operation. Insertion of additional stoplogs will
impound more water and increase the upstream water level. It is understood that the owner of
the weir is permitted to maintain a 0.4m difference in levels between the upstream and
downstream sections of the river. This allows him to abstract water at the offtake and for this
water to flow through the fish farm.
If the difference in water levels reduces, this may cause problems with the operation of the
fish farm, as there will be insufficient head to create a through flow of water.
On the day of survey (26 November 2009) the level difference between upstream and
downstream was of the order of 0.5 to 0.6m. It appeared that the reach of the river
downstream of the weir was also impounded, and subsequent discussions identified that this
was likely to be the effect of Hempholme weir. Complete removal of the stoplogs, therefore, is
likely to reduce upstream water levels by up to 600mm.
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Photographs of Cleaves weir and Humberside Fish Farm offtake

3 no., each 3.75m

General view of upstream of weir and upstream face of bridge.

General view of downstream of weir and downstream face of bridge.

2 no. (1 each
bank), each 2.5m

Close up of stoplog weir.

Humberside Fish Farm offtake upstream face

Est. 1.8m

Humberside Fish Farm offtake view of downstream face
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Name:

Lowthorpe Mill

Construction Year: Mill described as ‘lately re-edified in
1642’. Rebuilt in 1771

National Grid
Reference:

508795, 460470
(TA 087 604)

Original Function: The weir was originally used to raise
water levels for milling purposes at Mill Farm.

Watercourse:

Kelk Beck

General
description of
structure and
condition:

•

•

•
•
•
•
•
•
•

•
Operational
information:

The structure comprises two no. undershot sluices, which are set into a brick and concrete
channel structure adjacent to Mill Farm. A brick arch over the channel upstream of the
sluices possibly acts as bracing (although the arch is a small structure and is in poor
condition, so the channel may not depend on it to prevent the retaining walls falling in to
the channel).
The watercourse is culverted immediately downstream of the sluices. It was not possible
to inspect the culvert as it was inaccessible. However, it appears to be brick with concrete
rendering, with a concrete slab cast over the top of the channel to allow access to the left
bank.
The channel is approximately 2.6m wide, and the sluices are 1.4m (right bank side of
channel) and 0.75m (left) wide.
The sluice mechanism is of cast iron, and consists of rack and pinion operation. The 1.4m
wide sluice has two racks and the 0.75m wide sluice only one. The pinions are handle
wound from a position on the right bank of the watercourse.
The sluices are in poor condition. Reportedly only one of the sluices can currently be
operated.
Immediately upstream of the sluice, a low brick weir runs across the channel, with a low
flow gap, approximately 500mm wide, left in the centre of the channel.
On the day of the survey (27 November 2009), the low flow brick weir was retaining
approximately 450mm depth of water upstream, and was acting as the main control to
upstream water levels (rather than the sluice itself).
Downstream of the culvert, the channel widens into a slow flowing section of watercourse,
which is retained on the left bank by a brick wall (which is in poor condition).
Approximately 100m upstream of the mill sluice, a bypass weir allows flows down the
assumed natural channel, which runs to the east of the mill race channel. This bypass
weir, which is approximately 1.45m wide, allows for some control of upstream water levels
through the use of stop logs. On the day of the survey, upstream water levels were below
the top stop log, but there was significant leakage through the stop logs into the
downstream channel, possibly due obstruction from debris preventing the logs sealing.
The mill race channel and natural watercourse channel meet south of Lowthorpe Bridge,
some 280m downstream of Mill Farm (380m south of the bypass weir structure).

Upstream water levels, and the balance of flows down the mill race, are controlled by the
operation of the mill sluices (if possible) and the level of the stoplogs on the bypass weir. As
noted above, on the day of the survey there was significant leakage through the stoplog
bypass weir, and the sluice was not itself controlling flows down the mill race culvert. It is
suggested that this was during relatively low flow conditions.
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Photographs of Lowthorpe Mill

500mm low flow

2.6m

General view of upstream face of structure showing brick bracing
arch.

View of brick weir in mill race channel immediately upstream of
sluices, showing low flow channel.

1.4m
0.75m
General view of sluice mechanism

Detailed view of right bank sluice mechanism illustrating rack and
pinion operating gear.

1.45m

Detailed view of stop log bypass weir upstream of main sluices.
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Name:

Foston Mill

Construction Year: 1086. A new mill was built in or soon
after 1747.

National Grid
Reference:

509397, 454833
(TA 093 548)

Watercourse:

Foston Beck

Original Function: In 1792 – 1796 the mill was extensively
repaired and had 2 water-wheels, 4 pairs of stones, 2 flour
cylinders, 4 bolting mills, 2 corn screens, a fan and a corn
drying kiln. It used stream as well as water power by 1854
and it later had a turbine.
The weir is now used as an Environment Agency gauging
station for the Foston Beck.

General
description of
structure and
condition:

•
•
•

•

•
•

•
Operational
information:

The weir is an Environment Agency gauging station, which comprises a 2.8m wide sharpedged weir sluice.
The sharp edge to the weir is provided by a thin metal plate, which is mounted on a
concrete sill. The upstream channel depth appears to be somewhat below the concrete sill
level (unable to determine on site).
Upstream of the weir, the channel is formed from brick retaining walls. Close by the right
bank of the channel (set back approximately 1m from the bank top) is a brick barn. The
left bank forms the garden of properties that are currently under development as
residential units.
Approximately 20m upstream of the weir is the bifurcation between the mill race channel
and the bypass. It was not clear from the site visit which channel originally served the mill
and which acted as the bypass. The Environment Agency weir is set on the right hand
channel.
The left hand channel runs under buildings, which are currently under development. The
left channel is heavily overgrown with reeds and on the day of the survey it did not appear
that there was any flow along the channel.
There is a drop of approximately 1.5m over the sharp-edged weir, into a deep channel
that runs close between two of the farm buildings. The channel runs under the farm
access track and then turns sharply left to rejoin the main channel downstream of the mill
building.
A plastic pipe runs up and over the weir, which is assumed to be an incomplete eel pass,
round the weir.

It is understood that the weir can be used to adjust upstream water levels. However, as this
alters the gauged datum, it is considered unlikely that the weir is now operated frequently.
The Environment Agency’s HiFlows website (which is used to provide information about
gauging stations for use in estimating flood flows) reports that the local fishing club used to
maintain the upstream level in Kelk Beck by adjusting the weir.
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Photographs of Foston Mill

Est. 1.5m

General view of weir from track / footbridge over tail race.

General view of weir from downstream illustrating constrained
access to weir and proximity of weir to adjacent buildings.

2.8m

General view of weir from upstream right bank.

View of downstream end of mill race. Flow from left is that from
weir. Channel from right joins from culvert underneath buildings.
Direction of flow is right to left on this shot.

Detail view of weir. Note pipe on right, assumed incomplete eel pass
(neither upstream or downstream end of pipe was submerged and
the pipe did not appear to have any flows running through it).
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PREVIOUS RIVER RESTORATION INITATIVES
Summary of nformation kindly supplied by the East Yorkshire Chalk Rivers Trust.

1

Name of project

Location

Restoration technique(s) used

Date of
installation

Cost

Additional notes

Elmswell Beck Projects

Elmswell Beck

The project involved removal of a weir which had previously
been installed in the 1980s to maintain water levels and
fisheries habitat in the Elmswell Beck stream. A site visit in
2006 found that the weir had breached its right side and was
rapidly eroding the river bank. A decision was made to remove
the weir and reinstate the stream channel. The old weir was
removed using an excavator rigged with piling equipment.

2007

This was a
partnership project
involving the
Environment
Agency and the
East Yorkshire
Chalk Rivers Trust.

1986

A further weir has
also been built
nearby by the
Fishing club and
Fish Farm (without
consent) on these
waters. The river
upstream from this
structure is silty

Habitat restoration work was undertaken by the East Yorkshire
Chalk Rivers Trust; and included reinstatement of the channel
and placement of Large Woody Debris (LWD) to protect the
eroded bank. A Silver Birch tree was stabilised by felling two of
the tree sections across the eroded site. These were pinned
and staked to the stream bed. The remaining Silver Birch tree
had its roots underpinned and secured to the bank. An open
section of the washed out bank was filled with Willow tree that
had been cut to size. Associated growth around the banks
created a good habitat for fish and invertebrates.
2

Golden Hill Fishing Club

(TA 05697
56258)

A stone groyne was installed at this location to create scour
and flow diversity along a mostly flat river bed profile. At the
time of installation, this tributary had experienced a number of
years with very low flows. The type of stone groyne installed
was a ‘double downstream pointing V’ design. During this
period, the river did not overtop the stone wings, even during
high flows. The scheme initially worked well, creating a deep
scour pool and a varied clean gravel bed.

Name of project

Location

Restoration technique(s) used

Date of
installation

Several years later the open centre of the groyne was blocked,
converting it to a weir. As higher flows returned, water started
to overtop the stonework, resulting in scour of the banks and a
widening of the downstream section of the river.

Additional notes
and would benefit
from removal of
this structure.

Removal of this structure has been recommended in order to
restore the river at this site.
3

Poundsworth Mill

(TA 0242
56523)

A National Rivers Authority (NRA) project was undertaken to
re-meander a section of the river. The project involved the
installation of 3D structures using imported stone. Due to
flood defence restrictions, the stream could not be narrowed
sufficiently to take full advantage of the new profile; and the
project has been largely unsuccessful.

Mid 1990s

4

Bell Mills

Driffield

At this location the river runs adjacent to an area of wet marsh
and scrub. The arisings from dredging and weed cutting
maintenance work had been placed on the bank, resulting in
an artificially high river bank separating the wetland from the
river. In addition, a large tree had fallen into the river and was
causing erosion to the opposite bank. The project involved
removal of the tree, as part of a larger project to lower the
raised bank. Material removed during the bank lowering work
was placed onto the marginal beds of Glyceria. The aim was to
achieve a narrower, more sinuous channel. Turf and growing
plants placed on the river edge helped create a barrier to keep
the backfilled material in place whilst natural plants colonised
the bank margin. The log was used to create an otter holt near
to the river.

2006

(TA 03482
56681)

Cost

Name of project

Location

Restoration technique(s) used

Date of
installation

5

Project to address cattle
poaching, West Beck

West Beck;
location at
Golden Hill
Farm (TA
05367 56358)
and near trout
farm outlet

Cattle poaching was incurring at these locations along the
West Beck. An old electric fence was found to be inadequate.
A new fence was erected during the winter of 2007, protecting
1900 meters of river bank.

2007

6

Project to address cattle
poaching, Foston Beck at
Harpham

Lowthorpe
Beck

Cattle poaching was a problem at this section of the Lowthorpe
Beck which is used as a collection point for cattle being driven
for milking. The bank was fenced and reinstated as part of a
DEFRA Farm Capital Scheme.

7

Lowthorpe Beck

Lowthorpe
Beck,
Harpham (TA
08399 61686)

The stream in this section of the beck is over wide, caused by
past management practice and cattle poaching. The project
involved narrowing the channel at three sites.
- At the first site the stream bed was soft and contained high
silt content, so large logs of Sitka spruce were used to create a
meandering channel and to retain the silt taken from the
remaining narrower channel. A fence was erected to protect
the soft bank from cattle poaching.
- The second site is upstream in the woodland, and was

Cost

Additional notes
The project was
undertaken by the
East Yorkshire
Chalk Rivers Trust
in partnership with
the Environment
Agency and the
Golden Hill
Anglers.
The East Yorkshire
Chalk Rivers Trust,
the Environment
Agency, Natural
England and the
local fishing club
worked together on
this project.

2003-2004

Name of project

Location

Restoration technique(s) used

Date of
installation

Cost

Additional notes

narrowed by use of large woody debris (LWD). Material was
collected from a large Willow tree that had fallen into the
stream. The large timber was laid along the right bank and all
brash placed into the gaps in the LWD ‘D’s. The stream
deepened and sand / fine silts settled inside the structures.
- Further upstream, the stream was subject to an uncontrolled
cattle drinking point. Past maintenance and cattle poaching
had caused over widening. Hazel faggots were used to reform
a new narrow channel. The shallow area within the faggot line
was allowed to fill with silt naturally.
8

Bank stabilisation and
habitat improvement

West Beck,
Upstream of
Otter Island

A series of improvements to a 2km stretch of the West Beck
was proposed. This section of the river was heavily poached
by cattle, leading to severe erosion and silt deposition,
resulting in the river becoming over widened. Work included:
- Division of the grazing land into separate fenced plots
- Reclamation of a small section of the eroded left gravelly
bank (TA 04547 57031) by use of hazel faggots. The site was
then backfilled from the river and graded to create a shallow
margin.
- Reclamation of a section of the right bank (TA0467 56896).
The soil type on this bank comprised silts and clay and
therefore cattle damage was far greater than that to the left
bank. An 8m section of bank was narrowed by up to 4m. Silt
and mud were taken from the river and placed behind the
faggot line. The material dried and was seeded with a Natural
England approved seed mix. Trees and hedgelines were

2002
onwards.

The work was
consented by the
Environment
Agency and
Natural England;
and funded by the
Yorkshire wildlife
Trust.
A number of the
planted trees were
lost during a high
summer flood in
2007.

Name of project

Location

Restoration technique(s) used

Date of
installation

Cost

Additional notes

planted along the bank.
9

Foston Beck – Millhouse
Fly Fishing Club

Foston Beck
(TA 09094
54146 – TA
09364 54716)

This lower section of Foston Beck (between two weirs)
becomes very slow flowing with little bed gradient. The stream
becomes gradually more ponded approaching the downstream
weir. A number of schemes have been implemented by the
Environment Agency since 2005:

2005
onwards

- In April 2005 a 200m section of the high flood bank was
lowered and a marginal berm cut into the newly reprofiled
bank.
- In Winter 2007 it was observed that several Glyceria beds
had encroached into the channel, creating a narrower and
more meandering channel. In order to develop this
improvement in river habitat the East Yorkshire Chalk River
Trust undertook a selective silt removal programme; placing silt
on Glyceria beds to create a more permanent river margin.

10

Point Source Pollution,

Foston Beck

A number of river maintenance activities were carried out along
Foston Beck, including:
- A field drain cleaned out and hedge line removed at TA08942
58403.
A field drain cleaned out at TA09082 58763.
- A land drain pot cleaned out at TA09187 57733.
- A river bank buffer strip removed to drain surface water into
Foston Beck at TA09077 57933.

2007-2008

Several options
were put forward in
2009 for additional
improvement
schemes; including
use of LWD to
encourage scour /
create a more
diverse flow; and
the input of gravel
beds to aid fish
spawning and
natural recruitment.

Name of project

Location

Restoration technique(s) used

Date of
installation

Cost

Additional notes

- A duck flight pond with connection to the river at TA09212
57608.
11

Bracey Bridge Project

Lowthorpe
Beck

Concerns were raised by an angling club that silts were
entering fishery system from an upstream wooded area. A site
visit confirmed that there was a silt problem; the river was over
wide in some sections and that sections of tree canopy needed
to be removed to allow sunlight to reach the stream bed. The
Environment Agency carried out an electro fishing survey to
ascertain Wild Trout numbers.
The restoration programme included the following measures:
-

Course woody debris was used for faggots.

-

Large timber used for current deflectors.

-

Trees were pollarded to allow more light penetration
(the tree materials were used as part of a LWD
deflector).

-

Cross current logs placed to create diverse flow and
possible fish lie.

-

A dangerous willow tree was pollarded and the timber
used to narrow a section of the stream. The structure
was staked to the river bed in order to encourage new
growth which increases stability and provides cover for
small fish and invertebrates.

December
2006

The project carried
out by the East
Yorkshire Chalk
River Trust in
partnership with a
major agricultural
college at Bishop
Burton. Students
undertook labour.

Appendix F- Low Flows Field Survey
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RIVER HULL HEADWATERS LOW FLOWS SURVEY
A rapid geomorphological assessment of the River Hull Headwaters was undertaken on
the 12th November 2009, by Royal Haskoning Environmental Scientists. The survey
extended along Driffield Beck (DRI01), Driffield Trout Stream (DTS01, DTS02, DTS03)
and the West Beck (WES07). The aim of the survey was primarily to document if and
how the river has adapted to the lower flows currently present within the river, while also
assessing the geomorphological benefits and constraints of potential river narrowing and
weir removal.
1

LOW FLOWS

1.1

Driffield Beck

1.1.1

Geomorphology
The field survey carried out during November 2009 identified that the water levels within
the Driffield Beck were significantly lower than the levels during September 2008. The
riparian vegetation along the upper Driffield Beck was less dense during the survey,
allowing access to stretches of the beck which were inaccessible last year. The
increased access to these previously inaccessible reaches has therefore not allowed for
a comparison with regard to low flow water levels.
Where access has allowed for comparison, it was evident that there were significantly
lower flows in the Driffield Beck during November 2009. This was particularly evident
downstream of the footbridge crossing at King’s Mill (approximate NGR TA014574),
where the flow was concentrated through a channel approximately 1m in width at the far
right hand side of the channel (Figures 1 and 2). A significant proportion of gravel and
silt was present above the water level over the remaining channel width (which was
submerged beneath the water level during the survey in 2008).
Figure 1

View downstream from footbridge crossing Driffield Beck
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Figure 2

View downstream from footbridge crossing Driffield Beck

The channel exhibited a slow flowing run pool morphology, with water depth ranging from
0.10m – 0.20m within the runs, to approximately 0.60m at the pools. The river channel
was flowing within a narrow channel within the upper reaches, as a result of silt
deposition and vegetation growth at the channel margins due to the low flows. There
was no active bank erosion occurring during November 2009, with a shallow covering of
silt smothering previously clean gravels.
Further downstream at the Driffield
Showground, the channel did not appear to have narrowed to the extent as the upper
reaches, with the majority of flow across the whole channel width. A number of small
vegetated in-channel islands were present in the centre of the channel however, diverting
flow around them.
The lower reaches of the Driffield Beck (downstream of Beverley Road) were found to be
heavily silted as a result of the lower flows. The river appeared to be narrowing, flowing
sinuously towards Driffield Trout Stream. The river was flowing through a channel
approximately 3m in width, which was approximately 12m in width during September
2008.
1.1.2

Ecological potential
The section of the Driffield Beck from the road bridge across the A614 to the road bridge
across the Beverley Road was suffering from low flow with exposed bed substrate. The
banks in the upper 70% of the reach were heavily overgrown with scrub, whereas the
lower section of the reach had more open areas adjacent to the sports fields. There was
abundant evidence of discarded refuse from nearby residential areas including old tyres.
In many places heavy scrub cover caused significant shading of the margins and across
the entire width of the Beck with the submerged and emergent vegetation normally
associated with smaller faster flowing chalk streams being significantly reduced or absent
(Figure 3). Clearance of the scrub will reduce shading and encourage macrophyte
growth. Narrowing of the stream profile in sections will increase water velocity (and
depth) which is more favoured by Ranunculus penicillatus ssp psuedofluitans (stream
water-crowfoot). In areas of heavy overshading there was a considerable build-up of leaf
litter and fine sediment (Figure 4). Removal of the overshading and modification to
channel form to promote increased water velocities would help to encourage
recolonisation by Ranunculus species and also keep spawning gravel clear for trout,
grayling and lamprey.
River Hull Low Flows Report
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Figure 3

Limited growth of in-channel vegetation

Figure 4

Overshaded reach with accumulations of leaf litter and fine sediment

River Hull Low Flows Report
Final Report

-3-

9T5336/Hull/303330/Hayw
June 2010

Brown trout were noticed in several places along the reach and there is significant
opportunity to improve the conditions to provide spawning and nursery habitats.
Spawning sites can be encouraged by reducing silt deposits onto sand and gravel areas
by increasing flows via channel narrowing. Nursery areas for juvenile trout can be
provided by encouraging submerged and emergent macrophyte growth in slower flowing
sections and backwaters. Refuge areas for juveniles can similarly be provided by the
backwaters formed by tributaries/ditches and narrowing structures as well as areas of
undercut back with overhanging vegetation.
In several places marginal emergent vegetation and bank form suggests potential habitat
for water vole and possible water vole burrows were noticed at several points along the
reach.

Vertical banks in erosional areas suggest the potential for kingfisher nesting sites,
providing the substrate is relatively free from stones, as they dig their nest holes at
least 1.2m above ground level and up to 1m deep to escape predators (Figure 5).
Kingfishers prefer slower moving water with pools into which they dive from low
perches into clear water for small fish and other prey.
Figure 5

Vertical banks which provide suitable habitat for nesting kingfishers

1.2

Driffield Trout Stream

1.2.1

Geomorphology
The upper reaches of Driffield Trout Stream (DRS01) exhibited a slow flowing, shallow,
pool glide morphology. Water depths ranged from approximately 0.10m, to 0.70m
immediately upstream of the small weirs. The small weirs were causing impoundment
and silt deposition upstream. The depth of silt upstream of the weirs was measured at
0.30m. A number of small silt and gravel islands were present downstream of the weir at
TA009554. The river appeared to be narrowing within this reach, with silt deposition at
the channel margins. There is potential to narrow this reach by planting marginal
vegetation species, which would increase the flow velocity throughout the reach and
reduce fine sedimentation.
The water level within the mid reach of the Driffield Trout Stream (DTS02) did not appear
to be significantly different to the water level during September 2008. The reach was
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heavily impounded with silt substrate dominant. The river exhibited a long pool
morphology, with a shallow gradient. The water level within the reach does not appear to
have changed significantly, which is considered to be as a result of impoundment by
Poundsworth weir. The field visit confirmed that the weir is controlled by a series of drop
boards, so the water level within the river can be adjusted. Downstream of the weir, a
deep pool is present providing resting areas for trout and water vole (visual sighting).
Restoration work has been carried out on the tributary leading into the beck from the
former trout ponds, to create variable flow directions and flow velocities. Small stone
groynes have been alternatively positioned on the channel banks in an upstream
direction to create artificial sinuosity. This appears to be producing variable flows, as well
as trapping fine material before it gets transported into the Driffield Trout Stream.
The Driffield Trout Stream downstream of Poundsworth Weir (DTS03) was considerably
different with regard to the dominant channel substrate. A large proportion of the former
clean gravels had been smothered by silt, reducing the spawning habitat available. This
was particularly evident on the lower section of this reach, downstream of the Driffield
Beck tributary. Large woody debris has been positioned on the right hand bank, at an
angle of approximately 45º to the channel in an upstream direction. A number of silt bars
were present within the channel, downstream of the confluence. The long telegraph
poles which were present along the right hand bank within this reach during 2008 were
no longer present. The reach was exhibiting a long slow flowing glide, with some
evidence of channel narrowing in the form of silt at the channel margins.
1.2.2

Ecological potential
This reach has been heavily modified by channel straightening and widening, and in
some places incorporation of structures in the form of weirs and timber bank revetment
(Figures 6 and 7).
Figure 6

Straightened reach of Driffield Trout Stream
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Figure 7

Timber bank revetment

There was some inconclusive field-sign of water vole and several bank burrows were
noticed that may or may not be attributable to this species (Figure 8).
Figure 8

Bank burrows

The lack of marginal vegetation, possibly by riparian management practices would inhibit
water vole colonisation. However, water vole field-sign were adjacent to small outcrops
of common reed (Phragmites austrails) and reed sweet-grass (Glyceria maxima) and
encouragement of riparian vegetation communities including these species are likely to
be beneficial to water vole, particularly where predation by mink is occurring as reed beds
may provide some degree of refuge. Water vole colonies are best protected from
excessive grazing of riparian habitats by the creation of buffer strips either side of the
water course. This buffer strip should be fenced off to allow the riparian vegetation to
grow tall and lush if the adjacent land is grazed.
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Brown trout were observed (including two dead) but it is not known if these were stock
fish or native wild trout. The likely cause of death (for at least the remains found on the
bank) was mink predation.Water levels were low apart from at weirs, leading to exposed
bed sediments, and velocity was significantly below that expected (Figures 9 and 10).
Figure 9

Low flows and exposed bed sediments

Figure 10

Low flows and exposed bed sediments
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1.3

Reach DTS02 Poundsworth Weir
The river has been significantly impounded by the weir and the banks heavily managed
for fly-fishing. Most bankside vegetation is heavily mown and the banks themselves
squared-off by post and board, with emergent marginal vegetation almost entirely absent
(Figures 11 and 12). Submerged aquatic vegetation appeared plentiful with Ranunculus
species evident (not sampled) although the water velocity indicated attenuation by the
weir.
Figure 11

Impounded reach with heavily managed banks

Figure 12

Impounded reach with bank protection and mown banks
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1.4

Reach DTS03 Poundsworth Weir to Driffield Railway Bridge
Below the Poundsworth weir the Driffield Trout Stream meets with the Driffield Beck and
the observed depths and velocities of both streams were low. The channel has been
over-widened and emergent macrophytes are scarce (Figures 13 and 14).
Figure 13

Confluence between the Driffield Trout Stream and Driffield Beck

Figure 14

Confluence between the Driffield Trout Stream and Driffield Beck

River Hull Low Flows Report
Final Report

-9-

9T5336/Hull/303330/Hayw
June 2010

1.5

West Beck: Bells Mills Reach WES03
From downstream of the Driffield Railway Bridge the river changes name to the West
Beck and splits into two channels. Only the right hand channel was observed below the
Bell Mills due to land access. Immediately below the structure was a mill pool containing
a shoal of grayling (Figure 15).
Figure 15

Mill pool downstream of Bell Mills

The channel below the Mill is heavily over shaded and lacking marginal vegetation. Just
past the Mill the channel appears to have been by having part of the right-hand bank
reprofiled but the resulting sediments have not been colonised by emergent macrophytes
(Figure 16).
Figure 16

Reprofiled bank with exposed sediments

The flows within WES03 appeared to be similar to the levels identified during September
2008. This is considered to be a result of impoundment from Bell Mills sluices. The
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sluice gates which were identified as being in a poor state of repair during 2008 have
been refurbished during November 2009. The left hand bank protection immediately
upstream of the confluence with WES01 has also been replaced.
Downstream of Bell Mills, the West Beck appeared to be suffering from low flows, with
significant silt deposits at the channel margins. The water quality appeared to be poor,
and was a slow flowing glide. The planform appeared to be more sinuous that the
previous survey. There is potential for this section to be narrowed to increase the
velocity of water through the reach to reduce the sedimentation.
1.6

West Beck: Reach WES05
The water levels downstream of Wansford Bridge were lower that the levels identified
during 2008. The river appeared to be narrowing at this location, with silt deposition and
vegetation growth reducing the width of the channel by approximately 1m on either bank
(Figures 17 and 18).
Figure 17

Channel narrowing on the West Beck downstream of Wansford Bridge
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Figure 18

West Beck downstream of Wansford Bridge

Relatively fast flows (in comparison to WES03 downstream of Bell Mills) were observed
from the road bridge, with stands of submerged macrophytes (Ranunculus spp) observed
(not sampled). A member of the public reported a sighting of a kingfisher on the day of
the field survey.
1.7

West Beck: Reach WES07
The water levels within the West Beck adjacent to Humberside Fish Farm (WES07) were
high, and similar to the levels identified during the previous survey. The channel was
exhibiting a very slow flowing, deep glide (overdeep) (Figure 19). The morphology of this
reach does not appear to have changed since the previous visit. It is considered that the
water levels are artificially high within this reach as a result of significant impoundment
resulting from Cleaves Weir.
Margins contained dense stands of reed sweet-grass (Glyceria maxima) with some areas
of common reed (Phragmites australis). Individual willow trees (Salix species) were
found along the bank. Health & Safety precautions prevented close approach to the
water margins and therefore no observations of submerged macrophytes was possible.
Whilst no field sign were observed, it is likely that water vole will be present unless mink
predation has caused local extinction.
A barn owl nest box had been erected on top of a pole within a Phragmites stand in a
field on the western margin.
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Figure 19

Slow flowing glide
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2

STRUCTURES

2.1

Structures throughout the river Hull Headwaters
The recent survey allowed for an assessment of the effects that the structures are having
on the river during low flows. The key structures identified on the Driffield Trout Stream
and West Beck (with the exception of Whinhill Weir which we could not access) were
continuing to impound the water upstream.

2.2

Driffield Beck
There were no structures identified within the Driffield Beck downstream of the A614 road
bridge crossing during the 2008 survey. The survey undertaken in 2009 identified the
presence of a concrete pipe present across the channel width, which was more exposed
as a result of the lower flows. A number of outfall pipes (some with flat valves) were still
present on the left hand bank, which are protected by concrete housing. A concrete slab
containing a vertical plastic pipe was also still present at the base of the right hand bank.

2.3

Driffield Trout Stream
Three hand built small weirs have been constructed along the Driffield Trout Stream
using cobbles, which were not identified during the survey carried out in 2008. Two of
these weirs were present adjacent to the Driffield Golf Course at approximate NGR of
TA011556, and were v-shaped weirs. A small stone built weir has been constructed
downstream of the Poundsworth weir, ensuring the water levels remain high within this
pool. All other structures identified during the survey in 2008 were still present.

2.4

West Beck
The sluice gates at Bell Mills have been recently refurbished, and are operable using a
number of drop boards (Figures 20 and 21). The debris present upstream of the gates
last year was not present during the survey carried out in 2009, which was likely removed
during the renovation works. No changes to the other structures at Bell Mills were
identified.
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Figure 20

Sluice gates in a poor state of repair at Bell Mills

Figure 21

Refurbished sluice gates at Bell Mills
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3

CHANNEL NARROWING

3.1

Driffield Beck
The upper and lower reaches of the Driffield Beck appeared to be narrowing naturally in
response to the low flows during 2009. This was apparent due to the sediment build up
and vegetation growth at the channel margins. Artificial channel narrowing is considered
to be a suitable technique to enhance the habitat of the beck and increase the velocity of
water through the beck in order to reduce sedimentation.

3.2

Driffield Trout Stream
The majority of the surveyed length of the Driffield Trout Stream did not appear to be
narrowing. This is considered to be a result of impoundment caused by the weirs along
this river, ensuring that the water levels remain artificially high. There were small areas
of silt deposition upstream of the A164 at the channel margins, where the water levels
were particularly low. Channel narrowing is considered to be an appropriate measure to
enhance the Driffield Trout Stream, as the channel is considered to be too wide for the
current flow. Alternating areas of reed beds could be planted at the base of the banks, to
narrow the channel and increase the velocity of water through the river. The reed beds
would also provide cover for water vole, which appeared to be burrowing in the channel
banks.

3.3

West Beck
The West Beck downstream of Wansford Bridge and downstream of Bell Mills did appear
to be narrower as a result of the low flows. It is considered that the velocity of water
downstream of Bell Mills is currently limiting the downstream transport of fine material,
which has been deposited throughout the channel. These sections of river could be
enhanced by channel narrowing, to improve the ecological habitat and reduce
sedimentation. The West Beck at Humberside fish farm does not appear to have
narrowed.
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Macrophytes

The basic requirements of all plants are space, light, substrate, nutrients and water. The
key factors that affect the occurrence and distribution of aquatic macrophyte
communities are geology, water chemistry, flow regime, geomorphology, disturbance
and management. Often, geology and flow regime and thus geomorphology are of the
primary importance.
Communities dominated by Ranunculus penicillatus ssp pseudofluitans are generally
found on small lowland rivers with clear, swift, stable flows and substrate dominated by
sand gravels and pebbles. Communities dominated by Potamogeton are generally found
on large slow flowing lowland rivers with a stable base flow and a substrate consisting
mainly of silts of clays. This community type is mainly restricted to the south and east of
England and is rarely found north of the Humber.
As with any submerged plant species, the light climate is very important. Shading from
bankside trees or a turbid water column restricts growth. These community types are also at
risk from human activities including river engineering, flow regulation and introduced species.
Breeding birds
Lapwings are found on farmland throughout the UK particularly in lowland areas of northern
England, the Borders and eastern Scotland. In the breeding season lapwing prefer spring
sown cereals, root crops, permanent unimproved pasture, meadows and fallow fields. They
can also be found on wetlands with short vegetation. In winter they flock on pasture and
ploughed fields. The UK population of lapwing has undergone moderate declines overall in
the past twenty-five years, with particularly steep declines in lowland wet grassland, making
it an Amber List species.
Snipe are widespread as a breeding species in the UK, with particularly high densities on
northern uplands. Snipe breed on fresh or brackish marshland including edges of lakes and
rivers, moors, wet meadows, peat bogs, fens, swamps and wet woodland. Overwintering
habitat use is sim;ar to those described fro breeding, in addition snipe also overwinter on
damp farmland (e.g. cattle pastures) and drainage ditches. The species may also move to
more coastal areas such as the upper reaches of estuaries and coastal meadows during
periods of frost. The UK population of snipe has undergone moderate declines overall in the
past twenty-five years, with particularly steep declines in lowland wet grassland, making it an
Amber List species.
Redshank overwinter on coastal habitats such as estuaries and rocky shores (Batten et al
1990). Breeding can occur either on salt marshes or inland on damp pastures in lowland
river valleys, particularly those that are flooded in the winter months. Small numbers nest in
cereal crops. Inland foraging takes place on shallow pools and flooded ditches.
Mallard and mute swan are common species which breed on rivers and wetlands throughout
the UK. The UK population of mallard has undergone moderate declines overall in the past
twenty-five years, , making it an Green List species.
Yellow wagtail prefer open lowland grassland, particularly that which is grazed by cattle.

Sedge warbler, reed warbler and reed bunting require wetland habitats for breeding and
open grassland for foraging.
Breeding birds
Carr
Carr is also known as wet woodland. This habitat is included in the UK Biodiversity Action
Plan as a priority habitat. The following information is taken from the action plan which can
be viewed on the UK BAP website (www3).
Wet woodland occurs on poorly drained or seasonally wet soils, usually with alder, birch and
willows as the predominant tree species, but sometimes including ash, oak, pine and beech
on the drier riparian areas. It is found on floodplains, as successional habitat on fens, mires
and bogs, along streams and hill-side flushes, and in peaty hollows.
These woodlands occur on a range of soil types including nutrient-rich mineral and acid,
nutrient-poor organic ones. The boundaries with dry woodland may be sharp or gradual and
may (but not always) change with time through succession, depending on the hydrological
conditions and the treatment of the wood and its surrounding land. Therefore wet woods
frequently occur in mosaic with other woodland key habitat types (e.g. with upland mixed ash
or oakwoods) and with open key habitats such as fens.
Many alder woods are ancient and have a long history of coppice management which has
determined their structure, and in some situations it appears that this practice has
maintained alder as the dominant species and impeded succession to drier woodland
communities. Other wet woodland may have developed through natural succession on open
wetlands (sometimes following cessation of active management) and structurally are little
influenced by direct forestry treatments.
Wet woodland combines elements of many other ecosystems and as such is important for
many taxa. The high humidity favours bryophyte growth. The number of invertebrates
associated with alder, birch and willows, is very large, although some are now confined to
just a few sites, for example the biodiversity priority species beetles Melanopion minimun
and Rhynchaenus testaceus. Even quite small seepages may support craneflies such as
Lipsothrix errans and the endemic Lipsothrix nervosa. Dead wood within the sites can be
frequent, and its association with water provides specialised habitats not found in dry
woodland types - the fly Lipsothrix nigristigma for example is associated with log jams in
streams. Wet woodland provides cover and breeding sites for otters Lutra lutra. While few
rare plant species depend on wet woodland per se, there may be relict species from the
former open wetlands on the site such as the marsh fern Thelypteris palustris.
Fen
The UK is thought to host a large proportion of the fen surviving Europe. As in other parts of
Europe fen vegetation has declined dramatically in the past century. It is included in the UK
Biodiversity Action Plan as a priority habitat. The following information is taken from the

action plan which can be viewed on the UK BAP website (UK Biodiversity Action Plans
www3).
Fens are peatlands which receive water and nutrients from the soil, rock and ground water
as well as from rainfall: they are minerotrophic. Two types of fen can broadly be
distinguished: topogenous and soligenous. Topogenous fens are those where water
movements in the peat or soil are generally vertical. They include basin fens and floodplain
fen. Soligenous fens, where water movements are predominantly lateral include mires
associated with springs, rills and flushes in the uplands, valley mires, springs and flushes in
the lowlands, trackways and ladder fens in blanket bogs and laggs of raised bogs.
Fens can also be described as `poor-fens` or `rich-fens`. Poor-fens, where the water is
derived from base-poor rock such as sandstones and granites occur mainly in the uplands,
or are associated with lowland heaths. They are characterised by short vegetation with a
high proportion of bog mosses Sphagnum spp. and acid water (pH of 5 or less). Rich-fens
are fed by mineral-enriched calcareous waters (pH 5 or more) and are mainly confined to the
lowlands and where there are localised occurrences of base-rich rocks such as limestone in
the uplands. Fen habitats support a diversity of plant and animal communities. Some can
contain up to 550 species of higher plants, a third of our native plant species; up to and
occasionally more than half the UK`s species of dragonflies, several thousand other insect
species, as well as being an important habitat for a range of aquatic beetles.
Wet Grassland
Wet grassland is also known by the term grazing marsh. This habitat is included in the UK
Biodiversity Action Plan as a priority habitat. The following information is taken from the
action plan which can be viewed on the UK BAP website (UK Biodiversity Action Plans
www3).
Grazing marsh is defined as periodically inundated pasture, or meadow with ditches which
maintain the water levels, containing standing brackish or fresh water. The ditches are
especially rich in plants and invertebrates. Almost all areas are grazed and some are cut for
hay or silage. Sites may contain seasonal water-filled hollows and permanent ponds with
emergent swamp communities, but not extensive areas of tall fen species like reeds;
although they may abut with fen and reed swamp communities.
Grazing marshes are particularly important for the number of breeding waders such as
Snipe, Lapwing and Curlew they support. Internationally important populations of wintering
Wildfowl also occur including Bewick’s Swan and Whooper Swan.

Fish
Four main factors that affect fish, including Brown Trout and Grayling populations in streams
are water depth; flow velocity, stream bed substrate and cover (Hegennes 1996). Other
issues that also influence these species are water quality, temperature and barriers to
migration. Whilst Brown Trout and Grayling share a number of similar habitat requirements,
there are also some important differences. Adult Grayling tend to shoal in deeper, slower
water and do not have the same preference for taking cover as Brown Trout. Brown Trout
tend to live in the headwaters of chalk streams, whilst Grayling tend to be present in the
middle to lower chalk streams. A summary of habitat requirements is provided in Table G.1.

Table G.1: Habitat requirements of Brown Trout and Grayling

Brown Trout

Water depth

Flow velocity

Substrate

Cover

25-60cm

25-75 cumecs

Well sorted, unarmoured gravel

Nearby cover

substrate, 5 – 50 mm diameter, with

provided by deeper

little entrained fine sediment

water, undercut

Dominant substrate size – 16-32mm

bank, boulders, and

spawning
Grayling
spawning

30-40cm

50-60 cumecs

weedbed or similar

Habitat use is strongly affected by water depth and there is a correlation between stream
depth and trout length. Deep pools provide cover and space and in smaller streams the lack
of depth can be a limiting factor for numbers of larger fish. Brown Trout and Grayling utilise
different velocities at different stages of their life cycle. Small parr occupy riffle habitats with
moderate water velocities whereas larger fish occupy slower moving areas, particularly pools
as described above.
Both species may use habitats with finer substrates (silt, sand, small gravel), but are usually
found over stony substrates and may often use coarser substrates with increasing fish size.
Substrate is considered to be less important than water depth and velocities for summer
habitat use.
Cover (overhanging or aquatic vegetation, river banks, surface turbulence, water depth
and/or in-stream structures) is an important physical variable influencing habitat use by fish.
The lack of cover can be a limiting factor for most fish species.

Otters
Otters are classed as a European protected species under the Habitats Directive and
therefore enjoy a high level of protection, for example not only is it an offence to capture or
disturb an otter, it is also illegal to damage an otter’s breeding site or resting place.
Otters occupy river corridors, small streams, canals, lakes and marshes. They also use dry
ditches and can travel overland for surprisingly long distances to access suitable habitat.
Home ranges can extend over tens of kilometres, and activity typically involves movement
along a river channel or shoreline hunting for fish or resting in and around the banks. Otters
can shelter above or below ground, in dense vegetation or tree root systems, but they must
have access to undisturbed and secure sites were breeding can take place.
Otters are one of the largest predators found in Britain, and as they are at the top of the food
chain they must consume around 15% of their body weight every day. Their diet consists
mainly of fish, and so they require access to plentiful supplies to survive. Fish supply is
therefore a primary factor in determining the suitability of an area for supporting otters.
Otters are more resilient than was previously supposed. As top predators, they are not
adversely impacted by the same small scale environmental factors that can have a marked
impact on riparian plants and invertebrates e.g. flow, water quality, sedimentation. Threats to
otters are thought to include habitat destruction, for example management practices
involving considerable change to riparian areas. Direct disturbance by humans and presence

of bankside cover may also have an impact on otters. Bankside trees provide locations for
shelter and breeding as well as locations for depositing spraints (droppings).
Spraints are important to otters as they are used as a form of communication. It is thought
that sprainting may discourage potential competitors from entering a home range by
advertising that the area is already in use or has recently been depleted of fish prey. They
are therefore not deposited randomly along the river banks, but on prominent features such
as tree bases, boulders, bridges, confluences and points of entrance and exit from the water.
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SUMMARY OF SCOTT WILSON MACROPYTE SURVEY (2007)
SSSI

Stretch of River

Bank-side Vegetation

In-channel Vegetation

33

West Beck
(downstream of
road bridge at
Little Driffield)

34

Driffield Trout
Stream - Upstream
of Inkerman
plantation on land
belonging to
Eastburn Estate.

The banks support a moderately diverse flora. Typical species
present included Phalaris arundinacea, Phragmites australis,
Epilobium hirsutum, Tussilago farfara, Glyceria maxima, Juncus
inflexus, Urtica dioica, Stachys sylvatica and Arrhenatherum
elatius. Trees present on both banks but cover densest on left
bank. Typical tree species include Salix alba, Salix triandra, Salix
cinerea, Sambucus nigra, Fraxinus excelsior and Crataegus
monogyna.
Banks supported moderately diverse flora including, Phalaris
arundinacea, Filipendula ulmaria, Epilobium hirsutum, Pulicaria
dysenterica, Rorippa amphibia, Scrophularia auriculata, Carex
riparia, Juncus inflexus, Arrhenatherum elatius, Ranunculus
repens and Rubus fruticosus agg. Trees were scattered along
both banks, including Salix alba, Salix cinerea ssp. oleifolia,
Fraxinus excelsior and Crataegus monogyna.

35a

West Beck (Upper)
-Upstream of road
bridge at
Wansford.

Well developed vegetation within the channel. Reach characterised by
presence of Ranunculus penicillatus spp. pseudofluitans and lesser
extents of Hippuris vulgaris, Callitriche obtusangula and C. stagnalis.
Channel margins supported Phragmites australis, Glyceria maxima,
Sparganium erectum, Rorippa nasturtium-aquaticum agg., Myosotis
scorpioides, Apium nodiflorum, Berula erecta, Veronica anagallisaquatica and V. beccabunga. Filamentous green algae uncommon
components of reach.
Reach supported exceptional macrophyte community, dominated by
large stands of Ranunculus penicillatus ssp pseudofluitans. The main
other macrophyte was Callitriche obtusangula. Diverse marginal
vegetation was present including Phalaris arundinacea, Sparganium
erectum, Carex riparia, Apium nodiflorum, Berula erecta, Epilobium
hirsutum, Mentha aquatica, Mimulus sp., Myosotis scorpioides, Rorippa
amphibian, Rorippa nasturtium-aquaticum and Veronica anagallisaquatica. No algae recorded.
Vegetation well developed typified by Ranunculus penicillatus ssp.
pseudofluitans, Callitriche obtusangula, Zannichellia palustris and
Berula erecta. Aquatic bryophytes Fontinalis antipyretica and
Rhynchostegium riparium were also present. Margins supported
Rorippa nasturtium-aquaticum agg., Myosotis scorpioides, Solanum
dulcamara, Veronica anagallis-aquatica, Glyceria maxima, Sparganium
erectum and Typha latifolia. No algal species were recorded.

35b

West Beck (Lower)
- Downstream of
farm bridge at
Corpslanding.

36

Frodingham Beck Little Brigham

Unit

Banks supported moderately diverse flora. Typical species
included Equisetum arvense, Epilobium hirsutum, Lycopus
europaeus, Lysimachia vulgaris, Mentha aquatica, Pulicaria
dysenterica, Scrophularia auriculata, Senecio aquaticus, Solanum
dulcamara, Deschampsia cespitosa, Glyceria maxima, and
Phalaris arundinacea. Small bushes of Salix thinly scattered along
the right bank. Tree cover is more prominent along the left bank,
comprising Salix cinerea ssp. Oleifolia, Salix sp., Populus sp. and
Crataegus monogyna.
Extremely poor flora dominated by Glyceria maxima with Phalaris
arundinacea and Epilobium hirsutum. More rarely Angelica
sylvestris, Persicaria amphibia, Scrophularia auriculata, Solanum
dulcamara, Veronica anagallis-aquatica and Iris pseudacorus
occurred. The right bank supported a dense cover of Salix alba
and Salix vimnalis trees.
Banks supported depauperate flora dominated by
monocotyledons such as: Carex riparia, Carex acutiformis,
Glyceria maxima, Phalaris arundinacea and pasture grass. Other
flora included Filipendula ulmaria, Pulicaria dysenterica,
Scrophularia auriculata, Scutellaria galericulata, Tussilago farfara,
Urtica dioica and Epilobium hirsutum. Banks supported little
woody vegetation.

Vegetation well developed but species poor, being almost entirely
Sparganium emersum. Rare submerged beds of Berula erecta,
Potamogeton pectinatus and Elodea canadensis occurred. Channel
margins dominated by Glyceria maxima. Filamentous green algae and
Enteromorpha intestinalis were present but uncommon.
Vegetation well developed but species poor, being almost entirely
Sparganium emersum. Other sparse species included Potamogeton
pectinatus, P. lucens, Sagittaria sagittifolia and Elodea canadensis.
Margins only supported Glyceria maxima, Phalaris arundinacea,
Myosotis scorpioides and Rorippa nasturtium-aquaticum agg.
Filamentous green algae present but not abundant.

SSSI

Stretch of River

Bank-side Vegetation

In-channel Vegetation

Kelk Beck Upstream of farm
bridge at end of
green lane from
Great Kelk.

Banks mown. Dominant species Glyceria maxima and Epilobium
hirsutum. Other prominent species included Filipendula ulmaria,
Scrophularia auriculata, Solanum dulcamara, Arrhenatherum
elatius, Urtica dioica and Dactylis glomerata. Trees and shrubs
scattered on both banks, typically Crataegus monogyna, Salix
cinerea ssp oleifolia, Prunus spinosa and Fraxinus excelsior.

Extensive beds of Zannichellia palustris. More locally beds of
Ranunculus penicillatus ssp pseudofluitans, Hippuris vulgaris and
Callitriche obtusangula. Extensive beds of Glyceria maxima along the
channel margin. Other marginal species included Berula erecta,
Epilobium hirsutum, Rorippa nasturtium-aquaticum agg., Myosotis
scorpioides, Veronica anagallis-aquatica and V. beccabunga.

Unit
37

Source: Scott Wilson Framework for Monitoring of SSSI Rivers and Lakes (2007)
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Poundsworth Mill weir – Engineering Commentary on options
Options

Brief commentary

Do Nothing

•

The structure is in moderate to poor condition and it is clear that the retaining walls for the downstream channel have been
repaired and further buttressed over the years. The channel bed has been scoured away in places and these walls are likely
to collapse in the future. Do Nothing is not a medium or long term option and does not meet SSSI conservation objectives. .

Removal

•

Complete removal of the structure is feasible in engineering terms, but would be costly and disruptive. In particular, a
replacement bridge would be required to maintain access to Driffield Anglers.

Modify structure

•

Given the structure’s age and condition, it is unlikely that modifications could be easily undertaken. The options are further
limited by the proximity of the Driffield Anglers access bridge immediately upstream of the weir. Modifications to the weir
structure are also likely to impact on the access bridge, potentially even requiring a replacement of that bridge. Modifications
are unlikely to be viable in the short to medium term.

Alter operation
of structure

•

In tandem with the second weir upstream of the access track, the main weir controls upstream water levels through the use
of stoplogs. The operation of the structure could be amended to lower upstream water levels by simply removing stop logs. It
is estimated that this would reduce water levels by approximately 1m, as the weir sill would then begin to control the
upstream water level. This would still leave a drop of approximately 1.4m to the water level below the weir.
The impact of lowering water levels would have to be considered in line with the issues identified above, and notably the
potential impact on the Driffield Anglers access bridge and the A164 Beverley Road bridge.

•
Provide fish
pass

•

There are at least two options for the provision of a fish pass at this location:
- The existing channel downstream of the weir could be partially infilled to create a series of steps (pools) and smaller weir
drops.
- A bespoke fish pass could be constructed upstream of the access track bridge, connecting the impounded section of the
Driffield Trout Stream with the line of the natural watercourse. The exact location of this would have to be determined
after a more detailed site survey and depending on other constraints such as locations of trees, type of structure

Other

•

At Poundsworth, there is a parallel, more natural, channel running immediately to the north of the Driffield Trout Stream.
Given the constraints to modifying the existing weir structures, the most viable solution to restoring a natural channel in this
area may be simply to divert flows into the natural channel. This could be achieved by:
- constructing a dam across the Trout Stream, and
- breaking the bank to allow flows from the Trout Stream into the natural channel.
The existing Trout Stream channel could be retained as a fishing pond feature, potentially with some pumped extraction from
the natural watercourse to keep the Stream topped up if rainfall and runoff into the Stream is insufficient. If this was
undertaken upstream of the A164 Beverley Road bridge, then the impact of lowered water levels on the Trout Stream and
bridge structures would be mitigated as water levels would not be lowered. Even if water levels did become lowered due to
lack of supply, the lack of flows within the channel means that the bed would not be lowered.
It would be necessary to check that the culvert that carries the natural watercourse under the A164 has adequate capacity to
take flood flows in the Trout Stream.

•

•

Weir Option Assessment
Poundsworth Weir
Constraint

Option: Do Nothing
Likelihood

Constraints refer to disbenefits of
undertaking a restoration action.
E.g. loss of habitat, reasons that
action is technically unfeasible.
Constraints should be specific

Consequence

Risk

Confidence

Description of
consequence and possible
mitigation.

How likely is it that the constraint
will be realised (high- based on
other examples or direct cause
effect; medium- based on
theoretical or indirect effect; Low
– not known or not seen
elsewhere but included as
precautionary)

What will the impact be (high –
will affect site integrity or
catchment scale; medium – will
have wider spatial impact than
local to the structure; low – likely
to localised or recoverable
impact)

(likelihood X consequence)

Do we need to know more to be
confident in constraint occurring
and help support mitigation?
Describe how certain the
assessment is and what further
work would achieve in reducing
uncertainty.
High – Has supporting scientific
evidence
Medium – Some evidence
Low – Needs further research

Ecological requirements of
SSSI designated species
and habitats not improved by
in channel structures

High

Medium

High

Medium -

Impoundment will limit
ecological diversity and does
not meet SSSI conservation
objectives.

Barrier to fish passage

High

Low to Medium

Medium

Medium - We can be
confident that the structure is
likely to be acting as a barrier
to fish passage in its current
state. An assessment by a
fisheries scientist will
confirm this.

The consequence would be
continued prevention of
access to the upstream
areas for fish. This could be
mitigated by carrying out
some action to remove the
barrier to fish passage.

High

Low to Medium

Medium to High

High - The engineering site
inspection has confirmed that
the main structure is in
moderate to poor condition. It
is considered likely that the
structure would degrade in
the future.

The consequence could be
degradation of the structure
to such an extent that the
structure no longer acts as a
barrier to fish passage.

Sediment deposition
upstream of structure

High

Low to Medium

Medium

High.- There would be further
sediment deposition within
the river, which would further
reduce the water depth

Sediment is stored in the
system with local impacts to
SSSI vegetation community
and macroinvertebrates

Channel form and function

High

Medium

High

High – modification of form

Chalk stream character is

ECOLOGY

ENGINEERING
Degradation of structure

GEOMORPHOLOGY

Poundsworth Weir
Constraint

Option: Do Nothing
Likelihood

Constraints refer to disbenefits of
undertaking a restoration action.
E.g. loss of habitat, reasons that
action is technically unfeasible.
Constraints should be specific

How likely is it that the constraint
will be realised (high- based on
other examples or direct cause
effect; medium- based on
theoretical or indirect effect; Low
– not known or not seen
elsewhere but included as
precautionary)

Consequence

Risk

Confidence

What will the impact be (high –
will affect site integrity or
catchment scale; medium – will
have wider spatial impact than
local to the structure; low – likely
to localised or recoverable
impact)

(likelihood X consequence)

Do we need to know more to be
confident in constraint occurring
and help support mitigation?
Describe how certain the
assessment is and what further
work would achieve in reducing
uncertainty.
High – Has supporting scientific
evidence
Medium – Some evidence
Low – Needs further research

modified

Description of
consequence and possible
mitigation.

and function confirmed by
geomorphological
assessment

altered and needs to be
artificially recreated.

High – Impoundment impacts
from structure documented in
geomorphological
assessment and weir
assessment

In channel structure
impounds flow upstream
resulting in change in chalk
stream habitat and a loss of
flow diversity. This could be
mitigated by modifying either
the structure or the
operation.

HYDROLOGY
Natural hydrological regime
modified by in stream
structure

High

Medium

High

RECREATIONAL AND
SOCIO-ECONOMIC
No recreational or socio-economic constraints have been identified for this option.
CULTURAL HERITAGE
No cultural heritage constraints have been identified for this option.
Overall risk to SSSI Condition

High

Should option to be progressed for
feasibility assessment?

No
As does not meet SSSI conservation
objectives

Poundsworth Weir
Constraint

Option: Alter Operation of weir
Likelihood
Consequence

Constraints refer to disbenefits of
undertaking a restoration action.
E.g. loss of habitat, reasons that
action is technically unfeasible.
Constraints should be specific

How likely is it that the constraint
will be realised (high- based on
other examples or direct cause
effect; medium- based on
theoretical or indirect effect; Low
– not known or not seen
elsewhere but included as
precautionary)

Remobilisation of stored silt
upstream of structure and
transfer to reaches
downstream impacting on silt
intolerant macroinvertebrates

Risk

Confidence

Description of
consequence and possible
mitigation.

What will the impact be (high –
will affect site integrity or
catchment scale; medium – will
have wider spatial impact than
local to the structure; low – likely
to localised or recoverable
impact)

(likelihood X consequence)

Do we need to know more to be
confident in constraint occurring
and help support mitigation?
Describe how certain the
assessment is and what further
work would achieve in reducing
uncertainty.
High – Has supporting scientific
evidence
Medium – Some evidence
Low – Needs further research

Low

Medium

Medium

Medium

Extent of sedimentation
upstream of weir needs to be
assessed and if deemed to
be an issue consider the
removal of silt prior to
altering the operation of the
structure

Possible harm to fish
breeding sites by silt
deposition into gravel beds

Low

Medium

Medium

Medium

Extent of sedimentation
upstream of weir needs to be
assessed and if deemed to
be an issue consider the
removal of silt prior to
altering the operation of the
structure

Silt mobilisation and transfer
may result in possible harm
to silt intolerant macrophytes
such as Ranunculus
penicillatus ssp
pseudofluitans.

Low

Medium

Medium

Medium

Extent of sedimentation
upstream of weir needs to be
assessed and if deemed to
be an issue consider the
removal of silt prior to
altering the operation of the
structure

Barrier to fish passage

High

Low to Medium

Medium

Medium - We can be
confident that the structure is
likely to be acting as a barrier
to fish passage in its current
state. An assessment by a
fisheries scientist will
confirm this.

The consequence would be
continued prevention of
access to the upstream
areas for fish. This could be
mitigated by carrying out
some action to remove the
barrier to fish passage.

Medium

Medium

Medium

Medium - It is likely that
some effect will be realised,
but the magnitude is

Potential undermining of
structures if the water level is
reduced to such an extent

ECOLOGY

ENGINEERING
Potential impact on upstream
structures including the
Driffield Anglers access

Poundsworth Weir
Constraint

Option: Alter Operation of weir
Likelihood
Consequence

Constraints refer to disbenefits of
undertaking a restoration action.
E.g. loss of habitat, reasons that
action is technically unfeasible.
Constraints should be specific

How likely is it that the constraint
will be realised (high- based on
other examples or direct cause
effect; medium- based on
theoretical or indirect effect; Low
– not known or not seen
elsewhere but included as
precautionary)

What will the impact be (high –
will affect site integrity or
catchment scale; medium – will
have wider spatial impact than
local to the structure; low – likely
to localised or recoverable
impact)

Risk

Confidence

(likelihood X consequence)

Do we need to know more to be
confident in constraint occurring
and help support mitigation?
Describe how certain the
assessment is and what further
work would achieve in reducing
uncertainty.
High – Has supporting scientific
evidence
Medium – Some evidence
Low – Needs further research

bridge and the A164
Beverley Road Bridge.

Description of
consequence and possible
mitigation.

presently unknown. A
detailed inspection of
Driffield Anglers Road Bridge
would be required to
understand the potential
impact. Also recommend
discussing proposals with the
highways agency and
undertake assessments as
required to fully understand
potential impacts.

that changes in the bed level
begin to occur. Lowered
water levels could also cause
bank stability problems and
some regrading of the banks
alongside river rehabilitation
would be required.
A replacement bridge would
be required to maintain
access to Driffield Anglers.

Age and condition of the
structure will make it difficult
to carry out modifications

High

Low

Medium

Medium - Visual
observations have identified
that the weir is in a poor
condition, with the retaining
walls repaired and
buttressed over the years.

The age and condition of the
structure makes it difficult to
carry out modifications. A full
structural assessment will be
required to determine the
condition of the weir.

Altering the operation would
still result in a significant
drop in water level

Medium

Low

Low

High - We can be fairly
confident that the constraint
will occur following the site
visit.

An assessment has been
carried out at this location
which identified that the
water levels upstream could
be reduced by approximately
1m, however this would still
leave a drop of
approximately 1.4m to the
water level below the weir.

Medium

Medium

Medium

Medium - The field surveys
have identified that fine
material is present upstream

Consequence would be the
downstream transport of
material stored upstream of

GEOMORPHOLOGY
Remobilisation of sediment
deposited upstream of the
weir.

Poundsworth Weir
Constraint

Option: Alter Operation of weir
Likelihood
Consequence

Constraints refer to disbenefits of
undertaking a restoration action.
E.g. loss of habitat, reasons that
action is technically unfeasible.
Constraints should be specific

How likely is it that the constraint
will be realised (high- based on
other examples or direct cause
effect; medium- based on
theoretical or indirect effect; Low
– not known or not seen
elsewhere but included as
precautionary)

What will the impact be (high –
will affect site integrity or
catchment scale; medium – will
have wider spatial impact than
local to the structure; low – likely
to localised or recoverable
impact)

Risk

Confidence

(likelihood X consequence)

Do we need to know more to be
confident in constraint occurring
and help support mitigation?
Describe how certain the
assessment is and what further
work would achieve in reducing
uncertainty.
High – Has supporting scientific
evidence
Medium – Some evidence
Low – Needs further research

Description of
consequence and possible
mitigation.

of the structure. This material
is likely to be transported
downstream if the operation
was altered to allow
increased volumes of water
over the weir. Uncertainty
surrounding the amount of
material or the extent of the
potential impacts

the weirs. Fine material has
the potential to smother
gravels downstream of the
structure, and cause a
temporary reduction in water
clarity.

Release of contaminated
sediment

Potentially high

Low to Medium

Low to Medium

Low - The chemical
properties of the sediment
stored upstream of the weir
is unknown at this stage.
Grab sampling of the
sediment with subsequent
chemical testing would
determine the chemical
properties and risk to
downstream receptors.

Consequence would be the
downstream transport of
potentially contaminated
sediment affecting the instream ecology.

Channel form and function
remains modified

High

Medium

High

High – modification of form
and function confirmed by
geomorphological
assessment

Chalk stream character is
altered and needs to be
artificially recreated.

High

Medium

Medium to High

Medium – History of low
flows within the Driffield
Trout Stream upstream of
the weir and this is likely to
continue if the operation was
altered. The river was very
low in sections upstream of
this structure during a survey
in 2009.

The consequence would be
potentially dry channels
upstream affecting inchannel ecology. Mitigation
would need to include river
rehabilitation in the form of
channel narrowing upstream
of structure to reduce
channel cross sectional area,
increasing water depth

HYDROLOGY
Low flows upstream of the
structure during drought

Poundsworth Weir
Constraint

Option: Alter Operation of weir
Likelihood
Consequence

Constraints refer to disbenefits of
undertaking a restoration action.
E.g. loss of habitat, reasons that
action is technically unfeasible.
Constraints should be specific

How likely is it that the constraint
will be realised (high- based on
other examples or direct cause
effect; medium- based on
theoretical or indirect effect; Low
– not known or not seen
elsewhere but included as
precautionary)

Risk

Confidence

What will the impact be (high –
will affect site integrity or
catchment scale; medium – will
have wider spatial impact than
local to the structure; low – likely
to localised or recoverable
impact)

(likelihood X consequence)

Do we need to know more to be
confident in constraint occurring
and help support mitigation?
Describe how certain the
assessment is and what further
work would achieve in reducing
uncertainty.
High – Has supporting scientific
evidence
Medium – Some evidence
Low – Needs further research

Low

Low

Medium- There would be
loss in the size and depth of
the pond upstream of the
weir if the operation was
altered.

Description of
consequence and possible
mitigation.

RECREATIONAL AND SOCIO-ECONOMIC
Loss of mill pond upstream
and affects on fishing
amenity

Medium

Consequence would be the
reduced size of a fishing
pond upstream of the
structure.

CULTURAL HERITAGE
No cultural heritage constraints identified. The structure has not been identified as a Listed Building.
Overall risk to SSSI Condition

Medium

Should option to be progressed for
feasibility assessment?

Yes
Could be a short term option to provide
some improvement

Poundsworth Weir
Constraint

Option: Modify structure
Likelihood

Constraints refer to disbenefits of
undertaking a restoration action.
E.g. loss of habitat, reasons that
action is technically unfeasible.
Constraints should be specific

Consequence

Risk

Confidence

Description of
consequence and possible
mitigation.

How likely is it that the constraint
will be realised (high- based on
other examples or direct cause
effect; medium- based on
theoretical or indirect effect; Low
– not known or not seen
elsewhere but included as
precautionary)

What will the impact be (high –
will affect site integrity or
catchment scale; medium – will
have wider spatial impact than
local to the structure; low – likely
to localised or recoverable
impact)

(likelihood X consequence)

Do we need to know more to be
confident in constraint occurring
and help support mitigation?
Describe how certain the
assessment is and what further
work would achieve in reducing
uncertainty.
High – Has supporting scientific
evidence
Medium – Some evidence
Low – Needs further research

Potential disturbance to
Water Vole and damage to,
or loss of burrows depending
on method of weir
modification.

High: Water vole have been
recorded on the reach and
there were inconclusive
sightings of field-signs.

Low: Water vole are a
protected species. There is
likely to be a temporary
affect on the species,
however the final impact has
been assessed as beneficial.

Low to Medium

Medium - Water vole surveys
need to be undertaken to
confirm the presence and
location of burrows.

The location of water vole
burrows need to be
established and where
possible safeguarded during
the works. If loss of burrows
appears inevitable then
these must be cleared under
a Natural England license. A
full mitigation plan will be
required.

Remobilisation of stored silt
upstream of structure and
transfer to reaches
downstream impacting on silt
intolerant macroinvertebrates

Low

Medium

Medium

Medium

Extent of sedimentation
upstream of weir needs to be
assessed and if deemed to
be an issue consider the
removal of silt prior to
modifying structure

Possible harm to fish
breeding sites by silt
deposition into gravel beds

Low

Medium

Medium

Medium

Extent of sedimentation
upstream of weir needs to be
assessed and if deemed to
be an issue consider the
removal of silt prior to
modifying structure

Silt release may result in
possible harm to silt
intolerant macrophytes such
as Ranunculus penicillatus
ssp pseudofluitans.

Low

Medium

Medium

Medium

Silt mobilisation should take
place when periods of high
flow are expected and
outside of the main growing
season April to September.

Loss of pool habitat
downstream of the weir.

High

Low to Medium

Low to Medium

Low – This needs further
investigation and is
dependant on how the
structure is modified.

Consequence would be the
loss of deep pool habitat
downstream of the weir,
which is currently providing
resting habitat for fish.
Mitigation could involve re-

ECOLOGY

Poundsworth Weir
Constraint

Option: Modify structure
Likelihood

Constraints refer to disbenefits of
undertaking a restoration action.
E.g. loss of habitat, reasons that
action is technically unfeasible.
Constraints should be specific

How likely is it that the constraint
will be realised (high- based on
other examples or direct cause
effect; medium- based on
theoretical or indirect effect; Low
– not known or not seen
elsewhere but included as
precautionary)

Consequence

Risk

Confidence

What will the impact be (high –
will affect site integrity or
catchment scale; medium – will
have wider spatial impact than
local to the structure; low – likely
to localised or recoverable
impact)

(likelihood X consequence)

Do we need to know more to be
confident in constraint occurring
and help support mitigation?
Describe how certain the
assessment is and what further
work would achieve in reducing
uncertainty.
High – Has supporting scientific
evidence
Medium – Some evidence
Low – Needs further research

Description of
consequence and possible
mitigation.

profiling the bed level within
the Driffield Trout Stream to
create slower flowing pools
elsewhere, and faster flowing
areas to flush the gravels
clean of silt.
ENGINEERING
Lack of access to the left
hand bank upstream of the
weir.

Medium

Low

Low to Medium

Low – Need to determine if
construction vehicles could
access the left hand bank
upstream.

Depending on the option
pursued, it may be
necessary to undertake a
more detailed survey of
access alongside Driffield
Trout Stream.

Potential impact on upstream
structures including the
Driffield Anglers access
bridge and the A164
Beverley Road Bridge.

Medium

Low to Medium

Low to Medium

Low - It is likely that some
effect will be realised, but the
magnitude is presently
unknown. A detailed
inspection of Driffield Anglers
Road Bridge would be
required to understand the
potential impact. Also
recommend discussing
proposals with the highways
agency and undertake
assessments as required to
fully understand potential
impacts.

Potential undermining of
structures if the water level is
reduced to such an extent
that changes in the bed level
begin to occur. Lowered
water levels could also cause
bank stability problems.

Medium - Visual
observations have identified
that the weir is in a poor
condition, with the retaining
walls repaired and
buttressed over the years.

The age and condition of the
structure makes it difficult to
carry out modifications. A full
structural assessment will be
required to determine the
condition of the weir.

Age and condition of the
structure will make it difficult
to carry out modifications

Medium

High

High

Medium

High

High

A replacement bridge would
be required to maintain
access to Driffield Anglers.

The condition of the retaining

Poundsworth Weir
Constraint

Option: Modify structure
Likelihood

Constraints refer to disbenefits of
undertaking a restoration action.
E.g. loss of habitat, reasons that
action is technically unfeasible.
Constraints should be specific

How likely is it that the constraint
will be realised (high- based on
other examples or direct cause
effect; medium- based on
theoretical or indirect effect; Low
– not known or not seen
elsewhere but included as
precautionary)

Consequence

Risk

Confidence

What will the impact be (high –
will affect site integrity or
catchment scale; medium – will
have wider spatial impact than
local to the structure; low – likely
to localised or recoverable
impact)

(likelihood X consequence)

Do we need to know more to be
confident in constraint occurring
and help support mitigation?
Describe how certain the
assessment is and what further
work would achieve in reducing
uncertainty.
High – Has supporting scientific
evidence
Medium – Some evidence
Low – Needs further research

Retaining walls are
beginning to become
undermined

Proximity of the access road
to the weir

Description of
consequence and possible
mitigation.

The channel bed has been
scoured away in places, and
this loss of bed is beginning
to undermine the retaining
walls.

walls makes it difficult to
carry out modifications. .A
full structural assessment will
be required to determine the
condition of the weir.

High

Low

Low to Medium

A full structural assessment
will be required to determine
the condition of the weir.

The structure is located
within very close proximity of
the track to the Driffield
Anglers club, and any
modifications made to the
weir are likely to impact on
the bridge, potentially leading
to the replacement of the
bridge.

Remobilisation of sediment
deposited upstream of the
weir.

Medium

Medium

Medium

Medium - The field surveys
have identified that fine
material is present upstream
of the structure. This material
is likely to be transported
downstream if the operation
was altered to allow
increased volumes of water
over the weir. Uncertainty
surrounding the amount of
material or the extent of the
potential impacts

Consequence would be the
downstream transport of
material stored upstream of
the weirs. Fine material has
the potential to smother
gravels downstream of the
structure, and cause a
temporary reduction in water
clarity. Potential mitigation
could include removal of
sediment prior to weir
modification

Release of contaminated
sediment

Potentially high

Low to Medium

Low to Medium

Low - The chemical
properties of the sediment
stored upstream of the weir
is unknown at this stage.
Grab sampling of the
sediment with subsequent
chemical testing would

Consequence would be the
downstream transport of
potentially contaminated
sediment affecting the instream ecology.

GEOMORPHOLOGY

Poundsworth Weir
Constraint

Option: Modify structure
Likelihood

Constraints refer to disbenefits of
undertaking a restoration action.
E.g. loss of habitat, reasons that
action is technically unfeasible.
Constraints should be specific

How likely is it that the constraint
will be realised (high- based on
other examples or direct cause
effect; medium- based on
theoretical or indirect effect; Low
– not known or not seen
elsewhere but included as
precautionary)

Consequence

Risk

Confidence

What will the impact be (high –
will affect site integrity or
catchment scale; medium – will
have wider spatial impact than
local to the structure; low – likely
to localised or recoverable
impact)

(likelihood X consequence)

Do we need to know more to be
confident in constraint occurring
and help support mitigation?
Describe how certain the
assessment is and what further
work would achieve in reducing
uncertainty.
High – Has supporting scientific
evidence
Medium – Some evidence
Low – Needs further research

Description of
consequence and possible
mitigation.

determine the chemical
properties and risk to
downstream receptors.

HYDROLOGY
Low flows upstream of the
structure during drought

High

Medium

Medium to High

Medium – History of low
flows within the Driffield
Trout Stream upstream of
the weir and this is likely to
continue if the operation was
altered. The river was very
low in sections upstream of
this structure during a survey
in 2009.

The consequence would be
potentially dry channels
upstream affecting inchannel ecology. Mitigation
would need to include river
rehabilitation in the form of
channel narrowing upstream
of structure to reduce
channel cross sectional area,
increasing water depth

Medium

Low to Medium

Low to Medium

We can be confident about
the reduced quality of fishing
amenity along the Stream. A
survey of the fish species
located downstream of the
weir would indicate the
potential for un-wanted fish
species to enter the river
upstream of the weir.

Change in fishing amenity
has the potential to affect the
economic value of the reach.
Mitigation could include river
rehabilitation and the
provision of enhanced fishing
areas in the reach and
elsewhere within the
catchment.

RECREATION AND SOCIO
ECONOMICS
Change in fishing amenity in
Driffield Trout Stream

CULTURAL HERITAGE
No cultural heritage constraints have been identified for this option. The structure has not been identified as a Listed Building.
Overall risk to SSSI Condition

Medium

Should option to be progressed for
feasibility assessment?

No
Due to engineering constraints

Poundsworth Weir
Constraint

Option: Weir Removal
Likelihood

Constraints refer to disbenefits
of undertaking a restoration
action. E.g. loss of habitat,
reasons that action is technically
unfeasible. Constraints should
be specific

Consequence

Risk

Confidence

Description of
consequence and possible
mitigation.

How likely is it that the constraint
will be realised (high- based on
other examples or direct cause
effect; medium- based on
theoretical or indirect effect; Low
– not known or not seen
elsewhere but included as
precautionary)

What will the impact be (high –
will affect site integrity or
catchment scale; medium – will
have wider spatial impact than
local to the structure; low – likely
to localised or recoverable
impact)

(likelihood X consequence)

Do we need to know more to
be confident in constraint
occurring and help support
mitigation? Describe how
certain the assessment is and
what further work would
achieve in reducing
uncertainty.
High – Has supporting
scientific evidence
Medium – Some evidence
Low – Needs further research

Potential disturbance to
Water Vole and damage to,
or loss of burrows
depending on method of
weir removal.

High: Water vole have been
recorded on the reach and
there were inconclusive
sightings of field-signs.

Low: Water vole are a
protected species. There is
likely to be a temporary affect
on the species, however the
final impact has been
assessed as beneficial.

Low to Medium

Medium - Water vole
surveys need to be
undertaken to confirm the
presence and location of
burrows.

The location of water vole
burrows need to be
established and where
possible safeguarded during
the works. If loss of burrows
appears inevitable then
these must be cleared under
a Natural England license. A
full mitigation plan will be
required.

Potential for migration of
unwanted fish species into
brown trout fishing rivers.

Medium

Medium

Medium

Medium - Other fish
species such as pike have
potential to migrate into
rivers which are currently
inaccessible due to the
weir. Need to assess
whether these species are
present within the
downstream reaches, and
whether these fish could
migrate into the stream
based on any alterations.

Consequence could be
adverse affects on specific
brown trout angling rivers.
Other species may outcompete native brown trout.
The structures present
downstream at Bell Mills will
limit upstream migration and
introduction of un-wanted
fish species. The impacts of
fish migration will be
dependant upon the design
of any modifications.

Remobilisation of stored silt
upstream of structure and
transfer to reaches
downstream impacting on
silt intolerant
macroinvertebrates

Medium

Medium

Medium

Medium

Extent of sedimentation
upstream of weir needs to be
assessed and if deemed to
be an issue consider the
removal of silt prior to
removing structure

Possible harm to fish
breeding sites by silt

Medium

Medium

Medium

Medium

Extent of sedimentation
upstream of weir needs to be

ECOLOGY

Poundsworth Weir
Constraint

Option: Weir Removal
Likelihood

Constraints refer to disbenefits
of undertaking a restoration
action. E.g. loss of habitat,
reasons that action is technically
unfeasible. Constraints should
be specific

How likely is it that the constraint
will be realised (high- based on
other examples or direct cause
effect; medium- based on
theoretical or indirect effect; Low
– not known or not seen
elsewhere but included as
precautionary)

Consequence

Risk

Confidence

What will the impact be (high –
will affect site integrity or
catchment scale; medium – will
have wider spatial impact than
local to the structure; low – likely
to localised or recoverable
impact)

(likelihood X consequence)

Do we need to know more to
be confident in constraint
occurring and help support
mitigation? Describe how
certain the assessment is and
what further work would
achieve in reducing
uncertainty.
High – Has supporting
scientific evidence
Medium – Some evidence
Low – Needs further research

deposition into gravel beds

Description of
consequence and possible
mitigation.

assessed and if deemed to
be an issue consider the
removal of silt prior to
removing structure.

Silt release may result in
possible harm to silt
intolerant macrophytes such
as Ranunculus penicillatus
ssp pseudofluitans.

Medium

Medium

Medium

Medium

Silt mobilisation should take
place when periods of high
flow are expected and
outside of the main growing
season April to September.

Loss of pool habitat
downstream of the weir.

High

Low to Medium

Low to Medium

Low – This needs further
investigation and is
dependant on how the
structure is modified.

Consequence would be the
loss of deep pool habitat
downstream of the weir,
which is currently providing
resting habitat for fish.
Mitigation could involve reprofiling the bed level within
the Driffield Trout Stream to
create slower flowing pools
elsewhere, and faster flowing
areas to flush the gravels
clean of silt.

Lack of access to the left
hand bank upstream of the
weir.due to the embankment
that keeps the impounded
section above the natural
watercourse channel. This
bank is of varying width and
condition, with some
adjacent mature trees.

Medium

Low

Low to Medium

Medium - Construction
vehicles likely to have
limited access the left hand
bank upstream.

Depending on the option
pursued, it may be
necessary to undertake a
more detailed survey of
access alongside Driffield
Trout Stream.

Potential impact on

Medium

Low to Medium

Low

Low - It is likely that some

Potential undermining of

ENGINEERING

Poundsworth Weir
Constraint

Option: Weir Removal
Likelihood

Constraints refer to disbenefits
of undertaking a restoration
action. E.g. loss of habitat,
reasons that action is technically
unfeasible. Constraints should
be specific

How likely is it that the constraint
will be realised (high- based on
other examples or direct cause
effect; medium- based on
theoretical or indirect effect; Low
– not known or not seen
elsewhere but included as
precautionary)

Consequence

Risk

Confidence

What will the impact be (high –
will affect site integrity or
catchment scale; medium – will
have wider spatial impact than
local to the structure; low – likely
to localised or recoverable
impact)

(likelihood X consequence)

Do we need to know more to
be confident in constraint
occurring and help support
mitigation? Describe how
certain the assessment is and
what further work would
achieve in reducing
uncertainty.
High – Has supporting
scientific evidence
Medium – Some evidence
Low – Needs further research

upstream structures
including the Driffield
Anglers access bridge and
the A164 Beverley Road
Bridge.

GEOMORPHOLOGY
Remobilisation of sediment
deposited upstream of the
weir.

Release of contaminated
sediment

Description of
consequence and possible
mitigation.

effect will be realised, but
the magnitude is presently
unknown. A detailed
inspection of Driffield
Anglers Road Bridge would
be required to understand
the potential impact. Also
recommend discussing
proposals with the
highways to fully
understand potential
impacts.

structures if the water level is
reduced to such an extent
that changes in the bed level
begin to occur. Lowered
water levels could also
cause bank stability
problems.
A replacement road bridge
would be required to
maintain access to Driffield
Anglers cottage.

High

Medium

High

Medium - The field surveys
have identified that fine
material is present
upstream of the structure.
This material is likely to be
transported downstream if
the operation was altered
to allow increased volumes
of water over the weir.
Uncertainty surrounding
the amount of material or
the extent of the potential
impacts

Consequence would be the
downstream transport of
material stored upstream of
the weirs. Fine material has
the potential to smother
gravels downstream of the
structure, and cause a
temporary reduction in water
clarity. Potential mitigation
could include removal of
sediment prior to works

Potentially high

Low to Medium

Low to Medium

Low - The chemical
properties of the sediment
stored upstream of the weir
is unknown at this stage.
Grab sampling of the
sediment with subsequent
chemical testing would
determine the chemical
properties and risk to
downstream receptors.

Consequence would be the
downstream transport of
potentially contaminated
sediment affecting the instream ecology.

Poundsworth Weir
Constraint

Option: Weir Removal
Likelihood

Constraints refer to disbenefits
of undertaking a restoration
action. E.g. loss of habitat,
reasons that action is technically
unfeasible. Constraints should
be specific

Bed erosion

Consequence

Risk

Confidence

How likely is it that the constraint
will be realised (high- based on
other examples or direct cause
effect; medium- based on
theoretical or indirect effect; Low
– not known or not seen
elsewhere but included as
precautionary)

What will the impact be (high –
will affect site integrity or
catchment scale; medium – will
have wider spatial impact than
local to the structure; low – likely
to localised or recoverable
impact)

(likelihood X consequence)

Do we need to know more to
be confident in constraint
occurring and help support
mitigation? Describe how
certain the assessment is and
what further work would
achieve in reducing
uncertainty.
High – Has supporting
scientific evidence
Medium – Some evidence
Low – Needs further research

Medium

Medium

Medium

Medium – Poundsworth
weir provides a significant
change in bed level and
the removal of the weir
could potential result in bed
erosion upstream if not
mitigated against

High

Medium

Medium to High

Medium – History of low
flows within the Driffield
Trout Stream upstream of
the weir and this is likely to
continue if the operation was
altered. The river was very
low in sections upstream of
this structure during a
survey in 2009.

Low to Medium

Low to Medium

Medium – Change in
fishing amenity s likely to
occur but the extent of the
change depends on the
level of mitigation applied.
A survey of the fish species
located downstream of the
weir would indicate the
potential for un-wanted fish
species to enter the river
upstream of the weir.

Description of
consequence and possible
mitigation.

Consequence is the erosion
of the bend result in bank
instability and the release of
large volumes of sediment
into the system. The removal
of the weir would require the
removal of stored silt and the
regrading of the bed
alongside river restoration
measures such as channel
narrowing.

HYDROLOGY
Low flows upstream of the
structure during drought

The consequence would be
potentially dry channels
upstream affecting inchannel ecology. Mitigation
would need to include river
rehabilitation in the form of
channel narrowing upstream
of structure to reduce
channel cross sectional
area, increasing water depth

RECREATION AND SOCIO ECONOMIC
Change in fishing amenity in
Driffield Trout Stream

Medium

Change in fishing amenity
has the potential to affect the
economic value of the reach.
Mitigation could include river
rehabilitation and the
provision of enhanced fishing
areas in the reach and
elsewhere within the
catchment.

Poundsworth Weir
Constraint

Option: Weir Removal
Likelihood

Constraints refer to disbenefits
of undertaking a restoration
action. E.g. loss of habitat,
reasons that action is technically
unfeasible. Constraints should
be specific

Consequence

Risk

Confidence

How likely is it that the constraint
will be realised (high- based on
other examples or direct cause
effect; medium- based on
theoretical or indirect effect; Low
– not known or not seen
elsewhere but included as
precautionary)

What will the impact be (high –
will affect site integrity or
catchment scale; medium – will
have wider spatial impact than
local to the structure; low – likely
to localised or recoverable
impact)

(likelihood X consequence)

Do we need to know more to
be confident in constraint
occurring and help support
mitigation? Describe how
certain the assessment is and
what further work would
achieve in reducing
uncertainty.
High – Has supporting
scientific evidence
Medium – Some evidence
Low – Needs further research

High

Medium

High

Description of
consequence and possible
mitigation.

CULTURAL HERITAGE
Removal of interest features
such as the bracing arches

Overall risk to SSSI Condition

Medium

Low – The structure is not
No mitigation possible
listed but does have local
amenity value and interest
Should option to be progressed for
feasibility assessment?
Yes
Recreation and cultural heritage to be
considered in more detail for feasibility
stage alongside other options

Poundsworth Weir
Constraint

Option: Provide fish pass (modify existing side channel or construct physical fish pass)
Likelihood
Consequence
Risk

Constraints refer to disbenefits of
undertaking a restoration action.
E.g. loss of habitat, reasons that
action is technically unfeasible.
Constraints should be specific

How likely is it that the constraint
will be realised (high- based on
other examples or direct cause
effect; medium- based on
theoretical or indirect effect; Low
– not known or not seen
elsewhere but included as
precautionary)

What will the impact be (high –
will affect site integrity or
catchment scale; medium – will
have wider spatial impact than
local to the structure; low – likely
to localised or recoverable
impact)

(likelihood X consequence)

Do we need to know more to be
confident in constraint occurring
and help support mitigation?
Describe how certain the
assessment is and what further
work would achieve in reducing
uncertainty.
High – Has supporting scientific
evidence
Medium – Some evidence
Low – Needs further research

Potential for migration of
unwanted fish species into
brown trout fishing rivers.

Medium

Medium

Medium

Medium - Other fish species
such as pike have potential
to migrate into rivers which
are currently inaccessible
due to the weir. Need to
assess whether these
species are present within
the downstream reaches,
and whether these fish could
migrate into the stream
based on any alterations.

Consequence could have
adverse affects on specific
brown trout angling rivers.
Other species may outcompete native brown trout.
The structures present
downstream at Bell Mills will
limit upstream migration and
introduction of un-wanted
fish species. The impacts of
fish migration will be
dependant upon the design
of any modifications.

Potential disturbance to
Water Vole and damage to,
or loss of burrows depending
on the design of fish pass

High: Water vole have been
recorded on the reach and
there were inconclusive
sightings of field-signs.

Low: Water vole are a
protected species. There is
likely to be a temporary
affect on the species.

Low to Medium

Medium - Water vole surveys
need to be undertaken to
confirm the presence and
location of burrows.

The location of water vole
burrows need to be
established and where
possible safeguarded during
the works. If loss of, or
damage to burrows appears
inevitable then these must be
cleared under a Natural
England license. A full
mitigation plan will be
required.

Potential impacts to existing
riparian vegetation upstream
(depending on design)

Medium

Low

Low

Medium - A habitat survey
would provide additional
confidence regarding the
presence of protected or rare
species.

The consequence would be
potential removal or damage
to trees on the left hand
bank.

Medium

Low

Low to Medium

Medium - Construction
vehicles likely to have limited
access the left hand bank

Depending on the option
pursued, it may be
necessary to undertake a

Confidence

Description of
consequence and possible
mitigation.

ECOLOGY

ENGINEERING
Lack of access to the left
bank upstream of the
weir.due to the embankment

Poundsworth Weir
Constraint

Option: Provide fish pass (modify existing side channel or construct physical fish pass)
Likelihood
Consequence
Risk

Constraints refer to disbenefits of
undertaking a restoration action.
E.g. loss of habitat, reasons that
action is technically unfeasible.
Constraints should be specific

How likely is it that the constraint
will be realised (high- based on
other examples or direct cause
effect; medium- based on
theoretical or indirect effect; Low
– not known or not seen
elsewhere but included as
precautionary)

What will the impact be (high –
will affect site integrity or
catchment scale; medium – will
have wider spatial impact than
local to the structure; low – likely
to localised or recoverable
impact)

(likelihood X consequence)

that keeps the impounded
section above the natural
watercourse channel. This
bank is of varying width and
condition, with some
adjacent mature trees.

Age and condition of the weir
will mean that the addition of
a fish pass structure will also
require maintenance to the
weir

Confidence
Do we need to know more to be
confident in constraint occurring
and help support mitigation?
Describe how certain the
assessment is and what further
work would achieve in reducing
uncertainty.
High – Has supporting scientific
evidence
Medium – Some evidence
Low – Needs further research

Description of
consequence and possible
mitigation.

upstream.

more detailed survey of
access alongside Driffield
Trout Stream.

Medium

Low

Medium

Medium - Visual
observations have identified
that the weir is in a poor
condition, with the retaining
walls repaired and
buttressed over the years.

The age and condition of the
structure makes it difficult to
carry out modifications. A full
structural assessment will be
required to determine the
condition of the weir.

Potential for silt mobilisation
and transfer during works.

Medium

Low

Medium

Medium - The field surveys
have identified that fine
material is present upstream
of the structure. Potential for
silt mobilisation will depend
on design of fishpass.

Consequence would be the
downstream transport of
material stored upstream of
the weir. Potential mitigation
would include following EA
guidelines for undertaking
works in and near
watercourses.

Release of contaminated
sediment

Potentially high

Low to Medium

Low to Medium

Low - the chemical
properties of the sediment
stored upstream of the weir
is unknown at this stage.
Grab sampling of the
sediment with subsequent
chemical testing would
determine the chemical
properties and risk to
downstream receptors.

Consequence would be the
downstream transport of
potentially contaminated
sediment affecting the instream ecology.

Channel form and function
remains modified

High

Medium

High

High – modification of form
and function confirmed by

Chalk stream character is
altered by the impoundment

GEOMORPHOLOGY

Poundsworth Weir
Constraint

Option: Provide fish pass (modify existing side channel or construct physical fish pass)
Likelihood
Consequence
Risk

Constraints refer to disbenefits of
undertaking a restoration action.
E.g. loss of habitat, reasons that
action is technically unfeasible.
Constraints should be specific

How likely is it that the constraint
will be realised (high- based on
other examples or direct cause
effect; medium- based on
theoretical or indirect effect; Low
– not known or not seen
elsewhere but included as
precautionary)

What will the impact be (high –
will affect site integrity or
catchment scale; medium – will
have wider spatial impact than
local to the structure; low – likely
to localised or recoverable
impact)

(likelihood X consequence)

Confidence
Do we need to know more to be
confident in constraint occurring
and help support mitigation?
Describe how certain the
assessment is and what further
work would achieve in reducing
uncertainty.
High – Has supporting scientific
evidence
Medium – Some evidence
Low – Needs further research

Description of
consequence and possible
mitigation.

geomorphological
assessment

and inclusion of a fish pass
will not improve this .

HYDROLOGY
Natural hydrological regime
remains modified by weir
(refer to the addition of a fish
pass structure to the weir,
would not be applicable if a
natural fish pass was
created)

High

Medium

High

High – Impoundment impacts
from structure documented in
geomorphological
assessment and weir
assessment

In channel structure
impounds flow upstream
resulting in change in chalk
stream habitat and a loss of
flow diversity. This could be
mitigated by modifying either
the structure or the
operation.

Medium

High

Medium - Other fish species
such as pike have potential
to migrate into rivers which
are currently inaccessible
due to the weir. Need to
assess whether these
species are present within
the downstream reaches,
and whether these fish could
migrate into the stream
based on any alterations.

Consequence could be
adverse affects on specific
brown trout angling rivers.
Other species may outcompete native brown trout.
The structures present
downstream at Bell Mills will
limit upstream migration and
introduction of un-wanted
fish species. The impacts of
fish migration will be
dependant upon the design
of any modifications.

RECREATION AND SOCIO ECONOMICS
Potential for migration of
unwanted fish species into
private angling areas

Medium

CULTURAL HERITAGE
No cultural heritage constraints have been identified for this option. The structure is not a Listed Building.
Overall risk to SSSI Condition

Medium

Should option to be progressed for
feasibility assessment?

Yes
Needs to be considered further

Poundsworth Weir
Constraint

Option: Other (breaking the bank or constructing a dam to divert water into natural channel)
Likelihood
Consequence
Risk
Confidence

Constraints refer to disbenefits of
undertaking a restoration action.
E.g. loss of habitat, reasons that
action is technically unfeasible.
Constraints should be specific

How likely is it that the constraint
will be realised (high- based on
other examples or direct cause
effect; medium- based on
theoretical or indirect effect; Low
– not known or not seen
elsewhere but included as
precautionary)

What will the impact be (high –
will affect site integrity or
catchment scale; medium – will
have wider spatial impact than
local to the structure; low – likely
to localised or recoverable
impact)

(likelihood X consequence)

Do we need to know more to be
confident in constraint occurring
and help support mitigation?
Describe how certain the
assessment is and what further
work would achieve in reducing
uncertainty.
High – Has supporting scientific
evidence
Medium – Some evidence
Low – Needs further research

Potential disturbance to
Water Vole and damage to,
or loss of burrows depending
on method of transfer into
the natural channel.

High: Water vole have been
recorded on the reach and
there were inconclusive
sightings of field-signs.

Low: Water vole are a
protected species. There is
likely to be a temporary
affect on the species,
however the final impact has
been assessed as beneficial.

Low to Medium

Medium - Water vole surveys
need to be undertaken to
confirm the presence and
location of burrows.

The location of water vole
burrows need to be
established and where
possible safeguarded during
the works. If loss of burrows
appears inevitable then
these must be cleared under
a Natural England license. A
full mitigation plan will be
required.

Potential disturbance to
existing flora and fauna in
the old natural channel.

High

Low

Low t

Low - A terrestrial ecological
survey would allow for an
increased understanding of
the existing habitat upstream
of the structure.

The consequence would be
the potential loss of existing
habitat on the left hand bank
of the main river channel.

Potential for migration of
unwanted fish species into
brown trout fishing rivers.

Medium

Medium

Medium

Medium - Other fish species
such as pike have potential
to migrate into rivers which
are currently inaccessible
due to the weir. Need to
assess whether these
species are present within
the downstream reaches,
and whether these fish could
migrate into the stream
based on any alterations.

Consequence could be
adverse affects on specific
brown trout angling rivers.
Other species may outcompete native brown trout.
The structures present
downstream at Bell Mills will
limit upstream migration and
introduction of un-wanted
fish species. The impacts of
fish migration will be
dependant upon the design
of any modifications.

Medium

Low

Low

Low confidence that
construction vehicles could
access the left hand bank
upstream. Further

The consequence would be
that vehicular may have to
find an alternative route to
the upper reaches.

Description of
consequence and possible
mitigation.

ECOLOGY

ENGINEERING
Lack of vehicular access to
the left hand bank upstream
of the weir.

Potential impact on upstream
structures including the
Driffield Anglers access
bridge and the A164
Beverley Road Bridge.

Medium

Low to Medium

Low to Medium

assessment on the vehicular
access would increase
confidence.

Alternative forms of plant
(e.g. long reach excavator)
may also be required to carry
out any excavation /
construction work.

It is likely that some effect
will be realised, but the
magnitude is presently
unknown. A detailed
inspection of Driffield Anglers
Road Bridge would be
required to understand the
potential impact. Also
recommend discussing
proposals with the highways
agency and undertake
assessments as required to
fully understand potential
impacts.

Potential undermining of
structures is the water level
is reduced to such an extent
that changes in the bed level
begin to occur. Lowered
water levels could also cause
bank stability problems.
A replacement bridge would
be required to maintain
access to Driffield Anglers.

GEOMORPHOLOGY
Loss of pool habitat
downstream of the weir.

Medium

Low

Low

Low - Pool habitat
downstream may be
modified however the extent
would depend on the amount
of flow still going over the
weir .

Consequence would be the
loss of deep pool habitat
downstream of the weir,
which is currently providing
resting habitat for fish.
Mitigation could involve reprofiling the bed level within
the Driffield Trout Stream to
create slower flowing pools
elsewhere, and faster flowing
areas to flush the gravels
clean of silt.

Medium

Low

Low

Low - It is unknown at this
stage whether the culvert
under the private road would
be able to cope with the
flows. A flood risk
assessment would increase
confidence.

The consequence could be
potential destruction of the
culvert which may prevent
access to the Driffield
Anglers Club. There may
also be increased flood risk
to the private road and
agricultural land.

Medium

High

Medium - Other fish species
such as pike have potential
to migrate into rivers which

Consequence could be
adverse affects on specific
brown trout angling rivers.

HYDROLOGY
Potential flood risk to culvert
under the road leading to the
Driffield Anglers Club.

RECREATION AND SOCIO ECONOMIC
Potential for migration of
unwanted fish species into
private angling areas

Medium

are currently inaccessible
due to the weir. Need to
assess whether these
species are present within
the downstream reaches,
and whether these fish could
migrate into the stream
based on any alterations.

Other species may outcompete native brown trout.
The structures present
downstream at Bell Mills will
limit upstream migration and
introduction of un-wanted
fish species. .

CULTURAL HERITAGE
No cultural heritage constraints have been identified for this option. The structure is not identified as a Listed Building.
Overall risk to SSSI Condition

Low

Should option to be progressed for
feasibility assessment?

Yes
This option provides significant benefits
to the SSSI

Bell Mills weir – Commentary on options
Options

Brief commentary

Do Nothing

•

Bells Mill Weir has recently been refurbished and although Do Nothing is a feasible option it does not enable the Hull
Headwaters to meet conservation objectives of favourable conditions.

Removal

•

Complete removal of the structure is feasible in engineering terms, but would be costly and disruptive. Additional works may
be required to remove the sluice seating structure.

Modify structure

•

Modification or complete removal of the sluice structure is simple in engineering terms and could be easily achieved.
However, engineering works may be required to ensure that other structures (e.g. railway bridge, nearby properties) are not
impacted by reduced water levels.

Alter operation
of structure

•

The sluices do not appear to be frequently operated (sluice gates padlocked on day of survey). It would be simple, however,
to modify the structure by removing part (or all) of one, or more, of the gates. Pending further investigations into issues of
lowering water levels, as outlined above, this could be done in the short term, potentially as an easily reversible trial to
confirm possible impacts.

Provide fish
pass

•

There is plenty of space alongside the structure where a fish pass could be provided if appropriate. However, impacts on
adjacent vegetation (e.g. trees) would need to be considered. Depending on the location and type of fish pass an additional
structure under Skerne Road may also be required. A fish pass could be implemented in the short term.

Weir Option Assessment
Bell Mills
Constraint

Option: Do Nothing
Likelihood

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

Consequence

Risk

Confidence

Description of consequence
and possible mitigation.

How likely is it that the constraint
will be realised (high- based on
other examples or direct cause
effect; medium- based on
theoretical or indirect effect; Low
– not known or not seen
elsewhere but included as
precautionary)

What will the impact be (high –
will affect site integrity or
catchment scale; medium – will
have wider spatial impact than
local to the structure; low –
likely to localised or
recoverable impact)

(likelihood X consequence)

Do we need to know more to be
confident in constraint occurring and
help support mitigation? Describe how
certain the assessment is and what
further work would achieve in reducing
uncertainty.
High – Has supporting scientific
evidence
Medium – Some evidence
Low – Needs further research

Barrier to fish passage

High

High

High

High - The structures at Bell Mills
are currently acting as barriers to
fish passage. This will continue if
the do nothing option was
preferred.

The consequence would be that
fish would continue to be
prevented from migrating to
upstream areas.

Ecological requirements
of SSSI designated
species and habitats not
improved by in channel
structures
ENGINEERING

High

Medium

High

Medium -

Impoundment will limit ecological
diversity and does not meet
SSSI conservation objectives.

Potential further
vandalism of structures

Medium to High

Low

Medium

High - The main sluice structure is
in a fair condition. The most
significant issue regarding
condition are the broken
(apparently vandalised) sluice
supports. There is potential that
further vandalism of this structure
could happen in the future.

The consequence would be that
the structure could become
degraded in the future and a risk
to public health and safety. This
could be mitigated by upgrading
the condition of the current
structure.

Sediment deposition
upstream of structure

High

Low to Medium

Medium

High. There would be further
sediment deposition within the
river, which would further reduce
the water depth

Sediment is stored in the system
with local impacts to SSSI
vegetation community and
macroinvertebrates

Channel form and
function modified

High

Medium

High

High – modification of form and
function confirmed by
geomorphological assessment

Chalk stream character is
altered and needs to be
artificially recreated.

High

Medium

High

High – Impoundment impacts from
structure documented in
geomorphological assessment and

In channel structure impounds
flow upstream resulting in
change in chalk stream habitat

ECOLOGY

GEOMORPHOLOGY

HYDROLOGY
Natural hydrological
regime modified by in
stream structure

Bell Mills
Constraint

Option: Do Nothing
Likelihood

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the constraint
will be realised (high- based on
other examples or direct cause
effect; medium- based on
theoretical or indirect effect; Low
– not known or not seen
elsewhere but included as
precautionary)

Consequence

Risk

Confidence

What will the impact be (high –
will affect site integrity or
catchment scale; medium – will
have wider spatial impact than
local to the structure; low –
likely to localised or
recoverable impact)

(likelihood X consequence)

Do we need to know more to be
confident in constraint occurring and
help support mitigation? Describe how
certain the assessment is and what
further work would achieve in reducing
uncertainty.
High – Has supporting scientific
evidence
Medium – Some evidence
Low – Needs further research

weir assessment

Description of consequence
and possible mitigation.

and a loss of flow diversity. This
could be mitigated by modifying
either the structure or the
operation.

RECREATION AND SOCIO-ECONOMIC
No recreational or socio-economic constraints identified.
CULTURAL HERITAGE
No cultural heritage constraints have been identified.
Overall risk to SSSI Condition

High

Should option to be progressed for
feasibility assessment?

No
Does not meet SSSI conservation
objectives

Bell Mills Weir
Constraint

Option: Alter operation
Likelihood
Consequence

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

Potential for
mobilisation and
transfer of silt resulting
from increased flows
over the structure. Silt
transfer may result in
possible harm to silt
intolerant
macroinvertebrates.

Risk

Confidence

Description of consequence and possible
mitigation.

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will
have wider spatial impact
than local to the
structure; low – likely to
localised or recoverable
impact)

(likelihood X
consequence)

Do we need to know more to be
confident in constraint occurring and
help support mitigation? Describe how
certain the assessment is and what
further work would achieve in reducing
uncertainty.
High – Has supporting scientific
evidence
Medium – Some evidence
Low – Needs further research

Low

Medium

Medium

Medium

The consequence would be the transport and
settlement of silt on the channel bed
downstream.

Possible harm to
Lamprey ammocoetes
occupying sediment
beds behind structures

Low

Medium

Medium

Medium

Electro-fish the sediment beds and remove
ammocoetes to place of safety

Silt mobilisation and
transfer may result in
possible harm to silt
intolerant macrophytes
such as Ranunculus
penicillatus ssp
pseudofluitans.
ENGINEERING

Low

Medium

Medium

Medium

Extent of sedimentation upstream of weir
needs to be assessed and if deemed to be an
issue consider the removal of silt prior to
altering the operation of the structure

Potential impacts on
upstream structures
including the railway
bridge

High

Low to Medium

Medium

Low - More information would be
required to increase confidence
regarding the impacts on the
upstream structures. Additional
information about ground
conditions would be required,
potentially requiring groundwater
level monitoring and topographic
modelling.

The impact on the railway bridge, located
400m upstream may include increased risk of
scour to bridge piers, or instability of
abutments, due to lowered water and
potentially bed levels.

ECOLOGY

Bell Mills Weir
Constraint

Option: Alter operation
Likelihood
Consequence

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

Potential impacts on
bank stability

Vandalism of gates
limiting the potential for
alteration of the
operation

Risk

Confidence

Description of consequence and possible
mitigation.

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will
have wider spatial impact
than local to the
structure; low – likely to
localised or recoverable
impact)

(likelihood X
consequence)

Do we need to know more to be
confident in constraint occurring and
help support mitigation? Describe how
certain the assessment is and what
further work would achieve in reducing
uncertainty.
High – Has supporting scientific
evidence
Medium – Some evidence
Low – Needs further research

High

Low to Medium

Medium

Low - The degree of impact on
banks and flood defences is
unknown until greater certainty
over magnitude of reduction in
water levels is available.

The consequence would be potential bank
instability leading to bank collapse. This has
the potential to impact Skerne Road where it
runs adjacent to the watercourse. It is
understood that the road was realigned when
the sluice structure was originally constructed,
potentially on dredgings from the watercourse
and thus it is quite likely that lowered water
levels could affect the road. Consultation with
the Highways Agency and Network rail would
be required prior to any work taking place.

High

Low

Medium

Medium - Consultation has
indicated that the weir can be
operated using a forklift truck.
Visual inspections indicate that
the sluices do not appear to be
operated regularly. Confidence
regarding the operation of the
structure could be increased by
carrying out a trial.

The vandalism of the gates will limit the degree
that the operation can be altered. This can be
mitigated by replacement of the vandalised
parts to allow for easier operation and better
control over the water levels.

Remobilisation of
sediment deposited
upstream of the weir
due to periodic
increased flows over the
weir.

Medium

Medium

Medium

Medium - The field surveys have
identified that fine material is
present upstream of the structure.
There is the potential for some of
this material to be mobilised and
transported downstream if the
operation of the structure was
altered. Uncertainty surrounding
the amount of material or the
extent of the potential impacts
This could be determined by
surveying the channel bed.

Consequence would be the downstream
transport of material stored upstream of the
weirs. Fine material has the potential to
smother gravels downstream of the structure,
and cause a temporary reduction in water
clarity.

Release of

Potentially high

Low to Medium

Low to Medium

Low - The chemical properties of

Consequence would be the downstream

GEOMORPHOLOGY

Bell Mills Weir
Constraint

Option: Alter operation
Likelihood
Consequence

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will
have wider spatial impact
than local to the
structure; low – likely to
localised or recoverable
impact)

Risk

Confidence

(likelihood X
consequence)

Do we need to know more to be
confident in constraint occurring and
help support mitigation? Describe how
certain the assessment is and what
further work would achieve in reducing
uncertainty.
High – Has supporting scientific
evidence
Medium – Some evidence
Low – Needs further research

contaminated sediment

Description of consequence and possible
mitigation.

the sediment stored upstream of
the weir is unknown at this stage.
Grab sampling of the sediment
with subsequent chemical testing
would determine the chemical
properties and risk to downstream
receptors.

transport of potentially contaminated sediment
affecting the in-stream ecology.

Channel form and
function remains
modified
HYDROLOGY

High

Medium

High

High – modification of form and
function confirmed by
geomorphological assessment

Chalk stream character is altered and needs to
be artificially recreated.

Reduced water
available for use at Bell
Mills and for fire fighting

High

Low

Medium

Medium - Altering the operation of
the structure is likely to reduce
the water levels during certain
times. Modelling of the flow
regime would allow for a better
understanding of the potential
impacts on the water levels.

The consequence would be the periodic loss of
head for use within the mill as well as fire
fighting. .

Low

Medium

Low – The current operation of
the mill needs to be investigated

RECREATION
No recreational constraints identified.
CULTURAL HERITAGE
Although the structure
Medium
or mill are not identified
as Listed Buildings the
change in operation has
the potential to reduce
the functionality of the
mill
Overall risk to SSSI Condition

Medium

Should option to be progressed for feasibility
assessment?

The change in operation of the weir has the
potential to reduce the functionality of the mill

Yes
Although this option will only reduce the
impact of the impoundment

Bell Mills
Constraint

Option: Modify Weir
Likelihood

Consequence

Risk

Confidence

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will
have wider spatial impact
than local to the
structure; low – likely to
localised or recoverable
impact)

(likelihood X
consequence)

Do we need to know more to be confident in
constraint occurring and help support mitigation?
Describe how certain the assessment is and what
further work would achieve in reducing
uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

Depending on methods
used, potential harm to
Water vole and/or their
burrows

Medium: There is
potential for water vole
to be present on the
area given the
presence of burrows.

Low: Protected
species requiring a
Natural England
licence. Temporary
disturbance impact
assessed as low.
Final impact assessed
as beneficial.

Medium

Low - Water vole surveys need to be
undertaken to confirm presence and
location of burrows

The location of water vole burrows
need to be established and where
possible safeguarded during the
works. If loss of burrows appears
inevitable then these must be
cleared under a Natural England
licence. A full mitigation plan will be
required.

Possible harm to
Lamprey ammocoetes
occupying sediment
beds behind structures

Low

Medium

Medium

Medium

Electro-fish the sediment beds and
remove ammocoetes to place of
safety if they are likely to be
disturbed.

Silt release may result in
possible harm to silt
intolerant macrophytes
such as Ranunculus
penicillatus ssp
pseudofluitans.

Low

Medium

Medium

Medium

Consequence would be the
downstream transport of material
stored upstream of the weirs. Fine
material has the potential to smother
gravels downstream of the structure,
and cause a temporary reduction in
water clarity. Potential mitigation
could include removal of sediment
prior to weir modification .

Impact of the vegetated
island (SSSI) located
upstream of the
structures

Medium to High

Low

Low

Medium - modification of the structure may
lower the upstream water levels. Modelling
of the flow regime would allow for a better
understanding of the potential impacts on
the SSSI located upstream of the weir.

The consequence would be
potential adverse impacts on a
SSSI. This could be mitigated by
enhancing other areas of SSSI
within the catchment.

High

Low to Medium

Medium

Low - the degree of impact on banks and
flood defences is unknown until greater
certainty over magnitude of reduction in
water levels is available.

The consequence would be
potential bank instability leading to
bank collapse. This has the potential
to impact Skerne Road where it runs
adjacent to the watercourse. It is

Description of consequence and
possible mitigation.

ECOLOGY

ENGINEERING
Potential impacts on
bank stability

Bell Mills
Constraint

Option: Modify Weir
Likelihood

Consequence

Risk

Confidence

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will
have wider spatial impact
than local to the
structure; low – likely to
localised or recoverable
impact)

(likelihood X
consequence)

Do we need to know more to be confident in
constraint occurring and help support mitigation?
Describe how certain the assessment is and what
further work would achieve in reducing
uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

Description of consequence and
possible mitigation.

understood that the road was
realigned when the sluice structure
was originally constructed,
potentially on dredgings from the
watercourse and thus it is quite
likely that lowered water levels could
affect the road. Consultation with
the Highways Agency and Network
rail would be required prior to any
work taking place.
GEOMORPHOLOGY
Disturbance to sediment

Medium

Low

Medium

Medium - the field surveys have identified
that fine material is present upstream of the
structure. We can be reasonably confident
that this material would get mobilised and
transported downstream during works to
modify the structure. We do not know how
far the material would be transported or
how much fine material is present
upstream. A survey could be carried out to
determine the depth of sediment on the
bed.

Consequence would be the
downstream transport of material
stored upstream of the weirs. Fine
material has the potential to smother
gravels downstream of the structure,
and cause a temporary reduction in
water clarity. Potential mitigation
could include removal of silt prior to
weir modification.

Release of
contaminated sediment

Potentially high

Low to Medium

Medium

Low - The chemical properties of the
sediment stored upstream of the weir is
unknown at this stage. Grab sampling of
the sediment with subsequent chemical
testing would determine the chemical
properties and risk to downstream
receptors.

Consequence would be the
downstream transport of potentially
contaminated sediment affecting the
in-stream ecology.

Channel form and
function remains
modified
HYDROLOGY

High

Medium

High

High – modification of form and function
confirmed by geomorphological
assessment

Chalk stream character is altered
and needs to be artificially
recreated.

Periodically reduced
water available for use
at Bell Mills and for fire

High

Low

Low to Medium

Low - modification of the structure may
potentially lower the upstream water levels.
Modelling of the flow regime would allow for

The consequence would be the loss
of head for use within the mill as
well as fire fighting.

Bell Mills
Constraint

Option: Modify Weir
Likelihood

Consequence

Risk

Confidence

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will
have wider spatial impact
than local to the
structure; low – likely to
localised or recoverable
impact)

(likelihood X
consequence)

Do we need to know more to be confident in
constraint occurring and help support mitigation?
Describe how certain the assessment is and what
further work would achieve in reducing
uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

fighting

Description of consequence and
possible mitigation.

a better understanding of the potential
impacts on the water levels.

RECREATIONAL AND
SOCIO-ECONOMIC
Periodically reduced
water available for use
at the mill

High

Low

Low to Medium

Low - modification of the structure may
lower the upstream water levels. Modelling
of the flow regime would allow for a better
understanding of the potential impacts on
the water levels.

The consequence would be loss of
reduced water for use at the mill
which may have an economic
impact on the mill.

Low

Medium

Low – The current operation of the mill
needs to be investigated

The change in operation of the weir
has the potential to reduce the
functionality of the mill

CULTURAL HERITAGE
Although the structure
Medium
or mill are not identified
as Listed Buildings the
change in operation has
the potential to reduce
the functionality of the
mill
Overall risk to SSSI Condition

Medium

Should option to be progressed for
feasibility assessment?

Yes
Although this option will only modify the
impact of the impoundment by the
structure

Bell Mills Weir
Constraint

Option: Weir Removal
Likelihood

Consequence

Risk

Confidence

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will
have wider spatial impact
than local to the
structure; low – likely to
localised or recoverable
impact)

(likelihood X
consequence)

Do we need to know more to be confident in
constraint occurring and help support mitigation?
Describe how certain the assessment is and what
further work would achieve in reducing
uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

Silt transfer may result
in possible harm to silt
intolerant
macroinvertebrates.

Medium

Low

Medium

Medium

Extent of sedimentation upstream of
weir needs to be assessed and if
deemed to be an issue consider the
removal of silt prior to removing
structure

Possible harm to fish
breeding sites by silt
deposition into gravel
beds

Medium

Medium

Medium

Medium

Extent of sedimentation upstream of
weir needs to be assessed and if
deemed to be an issue consider the
removal of silt prior to removing
structure

Possible harm to
Lamprey ammocoetes
occupying sediment
beds behind structures

Medium

Medium

Medium

Medium

Electro-fish the sediment beds and
remove ammocoetes to place of
safety

Silt release may result in
possible harm to silt
intolerant macrophytes
such as Ranunculus
penicillatus ssp
pseudofluitans.

Medium

Medium

Medium

Medium

Silt mobilisation should take place
when periods of high flow are
expected and outside of the main
growing season April to September.

Loss of pool habitat
downstream of the weir.

High

Low to Medium

Low to Medium

Medium – This would need further
investigation to determine the potential
impact to fish species

Consequence would be the loss of
deep pool habitat downstream of the
weir, which is currently providing
resting habitat for fish such as
grayling. Mitigation could involve reprofiling the bed to create slower
flowing pools elsewhere, and faster
flowing areas to flush the gravels
clean of silt.

Impact of the vegetated
island (SSSI) located
upstream of the

Medium to High

Low

Low

Medium - modification of the structure may
lower the upstream water levels. Modelling
of the flow regime would allow for a better

The consequence would be potential
adverse impacts on a SSSI. This
could be mitigated by enhancing

Description of consequence and
possible mitigation.

ECOLOGY

Bell Mills Weir
Constraint

Option: Weir Removal
Likelihood

Consequence

Risk

Confidence

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will
have wider spatial impact
than local to the
structure; low – likely to
localised or recoverable
impact)

(likelihood X
consequence)

Do we need to know more to be confident in
constraint occurring and help support mitigation?
Describe how certain the assessment is and what
further work would achieve in reducing
uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

structures

Description of consequence and
possible mitigation.

understanding of the potential impacts on
the SSSI located upstream of the weir.

other areas of SSSI within the
catchment.

ENGINEERING
Potential impacts on
upstream structures
including the railway
bridge

High

Low to Medium

Medium

Medium - More information would be
required to increase confidence. Additional
information about ground conditions would
be required, potentially requiring
groundwater level monitoring.

The impact on the railway bridge,
located 400m upstream may include
increased risk of scour to bridge
piers, or instability of abutments, due
to lowered water and potentially bed
levels.

Potential impacts on
bank stability

High

Low to Medium

Medium

Some bank instability is inevitable. The
degree of impact on banks and flood
defences is unknown until greater certainty
over magnitude of reduction in water levels
is available.

The consequence would be potential
bank instability leading to bank
collapse. This has the potential to
impact Skerne Road where it runs
adjacent to the watercourse. It is
understood that the road was
realigned when the sluice structure
was originally constructed, potentially
on dredgings from the watercourse
and thus it is quite likely that lowered
water levels could affect the road.
Consultation with the Highways
Agency and Network rail would be
required prior to any work taking
place.

Downstream transport
of sediment deposited
upstream of the weir
(particularly around the
island).

High

High

High

Medium - The field surveys have identified
that significant amounts of fine material is
present upstream of the structure and in
the farside channel around the island. It is
likely that some of this sediment would be
transported downstream if the structure
was removed and no mitigation was in
place.

Consequence would be the
downstream transport of material
stored upstream of the weirs. Fine
material has the potential to smother
gravels downstream of the structure,
and cause a temporary reduction in
water clarity. Potential mitigation
could include removal of sediment
prior to weir removal.

Release of

Potentially high

Low to Medium

Medium

Low - The chemical properties of the

Consequence would be the

GEOMORPHOLOGY

Bell Mills Weir
Constraint

Option: Weir Removal
Likelihood

Consequence

Risk

Confidence

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will
have wider spatial impact
than local to the
structure; low – likely to
localised or recoverable
impact)

(likelihood X
consequence)

Do we need to know more to be confident in
constraint occurring and help support mitigation?
Describe how certain the assessment is and what
further work would achieve in reducing
uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

contaminated sediment

Bed erosion

Description of consequence and
possible mitigation.

sediment stored upstream of the weir is
unknown at this stage. Grab sampling of
the sediment with subsequent chemical
testing would determine the chemical
properties and risk to downstream
receptors.

downstream transport of potentially
contaminated sediment affecting the
in-stream ecology.

Medium

Medium

Medium

Medium – Bells Mills weir provides a
significant change in bed level and the
removal of the weir could potential result in
bed erosion upstream if not mitigated
against

Consequence is the erosion of the
bend result in bank instability and the
release of large volumes of sediment
into the system. The removal of the
weir would require the removal of
stored silt and the regrading of the
bed alongside river restoration
measures such as channel
narrowing.

Reduced water
available for use at Bell
Mills and for fire fighting

High

Low

Medium

Low - modification of the structure may
potentially lower the upstream water levels.
Modelling of the flow regime would allow for
a better understanding of the potential
impacts on the water levels.

The consequence would be the loss
of head for use within the mill as well
as fire fighting. This is difficult to
mitigate.

Low flow levels during
dry periods

Medium

Medium

Medium

Low – History of low flows upstream of the
catchment. Lower flow levels would be
likely around the island and upstream and
this may result in very shallow flow.
Modelling would be required to discern the
potential reduction in wetted channel area
and water depth.

The consequence would be
potentially shallow flows affecting inchannel ecology. Mitigation would
need to include river rehabilitation in
the form of channel narrowing
upstream of structure to reduce
channel cross sectional area,
increasing water depth

Low

Low to Medium

High - removal of this structure is likely to
disrupt traffic along the road.

This disruption to traffic may have a
temporary adverse economic impact
on the Mill. This impact could be
reduced by carrying out the work
when there are the least wagon
movements.

HYDROLOGY

RECREATION AND SOCIO ECONOMICS
Impacts on traffic along
Skerne Road

High

Bell Mills Weir
Constraint

Option: Weir Removal
Likelihood

Consequence

Risk

Confidence

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will
have wider spatial impact
than local to the
structure; low – likely to
localised or recoverable
impact)

(likelihood X
consequence)

Do we need to know more to be confident in
constraint occurring and help support mitigation?
Describe how certain the assessment is and what
further work would achieve in reducing
uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

Change in fishing
amenity upstream

Medium

Low to Medium

Low to Medium

Medium – Change in fishing amenity may
occur but the extent of the change depends
on the level of mitigation applied. A survey
of the fish species located downstream of
the weir would indicate the potential for unwanted fish species to enter the river
upstream of the weir.

High

Medium

Medium

Description of consequence and
possible mitigation.

Change in fishing amenity has the
potential to affect the economic value
of the reach. Mitigation could include
river rehabilitation and the provision
of enhanced fishing areas in the
reach and elsewhere within the
catchment.

CULTURAL HERITAGE
The functionality of the
mill would be impacted

Overall risk to SSSI Condition

Medium
As a result of potential impact to SSSI
island upstream

Medium – the removal of impoundment will
impact on the available head to drive the
mill turbine
Should option to be progressed for
feasibility assessment?

The functionality of the mill would be
impacted.
Yes
This option will require detailed
investigation and consultation

Bell Mills Weir
Constraint

Option: Provision of a suitable fish pass
Likelihood
Consequence

Constraints refer to disbenefits
of undertaking a restoration
action. E.g. loss of habitat,
reasons that action is
technically unfeasible.
Constraints should be specific

How likely is it that the
constraint will be
realised (high- based
on other examples or
direct cause effect;
medium- based on
theoretical or indirect
effect; Low – not known
or not seen elsewhere
but included as
precautionary)

Impacts on adjacent
vegetation at Skerne Road

Competition with native fish
species

Risk

Confidence

Description of consequence and
possible mitigation.

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will
have wider spatial
impact than local to the
structure; low – likely to
localised or recoverable
impact)

(likelihood X
consequence)

Do we need to know more to be confident in
constraint occurring and help support
mitigation? Describe how certain the
assessment is and what further work would
achieve in reducing uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

Medium to High

Low

Low

Medium - there would need to be removal
of some trees if a fish pass is constructed
under Skerne Road. The impact on
vegetation will be dependant on the
location and type of fish pass installed. A
habitat survey may be necessary to
determine whether any protected species
are present in any affected areas.

The consequence would be adverse
impacts on potentially rare species.
Mitigation could involve altering the
location of the fish pass so that it
does not affect any vegetation or
ecology.

Medium

Low to Medium

Low to Medium

Medium - An electrofishing survey could
be carried out within the downstream
reaches to determine the range of species
present. This would give us more
confidence in assessing the impact to
native species.

The consequence would be potential
reduced numbers of native fish
species as a result of competition
with other species.

ECOLOGY

ENGINEERING
No engineering constraints have been identified for this option.
GEOMORPHOLOGY
Potential mobilisation of
sediment

Medium

Low to Medium

Low to Medium

Medium - visual observations have
confirmed that sediment is present
upstream of the structures at Bell Mills.

Consequence would be the
downstream transport of material
stored upstream of the weir.
Potential mitigation would include
following EA guidelines for
undertaking works in and near
watercourses.

Medium to High

Low

Low

Medium -. This will be dependant on the
design and type of fish pass used, and will
require further consideration once a
preferred option has been designed.

There is a potential that there could
be a drop in head during times of the
year when the fish pass is operable.

HYDROLOGY
Loss of water for use at the
mill

Bell Mills Weir
Constraint

Option: Provision of a suitable fish pass
Likelihood
Consequence

Constraints refer to disbenefits
of undertaking a restoration
action. E.g. loss of habitat,
reasons that action is
technically unfeasible.
Constraints should be specific

How likely is it that the
constraint will be
realised (high- based
on other examples or
direct cause effect;
medium- based on
theoretical or indirect
effect; Low – not known
or not seen elsewhere
but included as
precautionary)

Risk

Confidence

Description of consequence and
possible mitigation.

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will
have wider spatial
impact than local to the
structure; low – likely to
localised or recoverable
impact)

(likelihood X
consequence)

Do we need to know more to be confident in
constraint occurring and help support
mitigation? Describe how certain the
assessment is and what further work would
achieve in reducing uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

Medium

Medium

Medium

Medium - An electrofishing survey could
be carried out within the downstream
reaches to determine the range of species
present. This would give us more
confidence in assessing the impact to
native species.

The consequence would be impacts
on the value of the brown trout
fishing reaches upstream of the
structure. This may have adverse
impacts on the economic value of
the fishing rights

Potential traffic impacts on
Skerne Road

Medium to High

Low

Low

We can be relatively confident that there
would be temporary, adverse impacts on
the traffic along Skerne Road.

The consequence would be loss of
access along Skerne Road. This
could be mitigated by using traffic
diversion.

Potential blockages of fish
pass (depending on
design), and potential
vandalism

High

Low

Low to Medium

We can be confident that the structure will
require on-going maintenance to ensure
that corrective action is taken if a fish pass
becomes impaired or blocked.

The consequence would be potential
ineffective fish passes.
To ensure that the fish pass
continues to operate as it should, an
Operation and Development plan
should be produced.

RECREATION AND SOCIO-ECONOMIC
Migration of un-wanted fish
species into brown tout
fishing streams (Driffield
Trout Stream)

OTHER

CULTURAL HERITAGE
No cultural heritage constraints have been identified for this option. The structure is not identified as a Listed Building.
Overall risk to SSSI Condition

Low

Should option to be progressed for
feasibility assessment?

Yes

Whinhill weir – Commentary on options
Options

Brief commentary

Do Nothing
Modify structure
or complete
removal

•
•

Alter operation
of structure

•
•

Modification or complete removal of the sluice structure is simple in engineering terms and could be easily achieved.
However, engineering works would be required to ensure that other structures (e.g. Wansford Fish Farm house and barns)
are not impacted by reduced water levels.
Depending on the upstream effect of water level reductions, it may also be necessary to undertake some bank stabilisation
works to ensure, for example, the integrity of the Driffield Canal channel.
The current operating regime is unknown, although it is assumed that it is linked to the operation of the fish farm and the
need to maintain water levels within the river to supply the fish farm. Clearly some reduction in water level could be achieved
by lowering the weir sluices. However, this could have an adverse effect on the fish farm operation.
If the fish farm was to stop operating in the medium to long term, there is no reason why permanent reductions in water level
could not be achieved by removing sections of the weir, although the engineering impacts of this, in terms of reduced
groundwater levels, etc., would have to be assessed, as noted above.

Provide fish
pass

•

There is ample space to the north of the sluice structure to provide a fish pass that could connect the upstream and
downstream sections of the river.

Other

•

N/A.

Weir Option Assessment
Whinhill Weir
Constraint

Option: Do Nothing
Likelihood

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

Consequence

Risk

Confidence

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

What will the impact be (high – will
affect site integrity or catchment
scale; medium – will have wider
spatial impact than local to the
structure; low – likely to localised or
recoverable impact)

(likelihood X
consequence)

Do we need to know more to be
confident in constraint occurring and
help support mitigation? Describe how
certain the assessment is and what
further work would achieve in reducing
uncertainty.
High – Has supporting scientific
evidence
Medium – Some evidence
Low – Needs further research

High

Medium

High

Medium -

Description of consequence and
possible mitigation.

ECOLOGY
Ecological requirements
of SSSI designated
species and habitats not
improved by in channel

Impoundment will limit ecological
diversity and does not meet SSSI
conservation objectives.

Whinhill Weir
Constraint

Option: Do Nothing
Likelihood

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

Consequence

Risk

Confidence

Description of consequence and
possible mitigation.

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

What will the impact be (high – will
affect site integrity or catchment
scale; medium – will have wider
spatial impact than local to the
structure; low – likely to localised or
recoverable impact)

(likelihood X
consequence)

Do we need to know more to be
confident in constraint occurring and
help support mitigation? Describe how
certain the assessment is and what
further work would achieve in reducing
uncertainty.
High – Has supporting scientific
evidence
Medium – Some evidence
Low – Needs further research

High

Medium

Medium to High

We can be confident that the
structure is likely to be acting as a
barrier to fish passage in its
current state. An assessment by a
fish passage expert will confirm
this.

The consequence would be
continued prevention of access to
the upstream areas for fish. This
could be mitigated by carrying out
some action to remove the barrier to
fish passage.

Medium

Low

Low to Medium

Moderate. A full condition survey
would need to be undertaken to
confirm the condition. Moss was
covering the concrete piers at the
time of the survey, which limited
an assessment of the condition.

The consequence could be
degradation of the structure to such
an extent that the structure no
longer acts as a barrier to fish
passage. This could be mitigated by
carrying out repairs as required.

Further sediment
deposition on the
channel bed and further
reduction in river quality

High

Low to Medium

Medium

High.

Further sediment deposition onto
the river bed, which would further
reduce the water depth

Channel form and
function modified

High

Medium

High

High – modification of form and
function confirmed by
geomorphological assessment

Chalk stream character is altered
and needs to be artificially
recreated.

High

Medium

High

High – Impoundment impacts
from structure documented in
geomorphological assessment
and weir assessment

In channel structure impounds flow
upstream resulting in change in
chalk stream habitat and a loss of
flow diversity. This could be
mitigated by modifying either the
structure or the operation.

structures
Barrier to fish passage

ENGINEERING
Degradation of structure

GEOMORPHOLOGY

HYDROLOGY
Natural hydrological
regime modified by in
stream structure

Whinhill Weir
Constraint

Option: Do Nothing
Likelihood

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

Consequence

Risk

Confidence

What will the impact be (high – will
affect site integrity or catchment
scale; medium – will have wider
spatial impact than local to the
structure; low – likely to localised or
recoverable impact)

(likelihood X
consequence)

Do we need to know more to be
confident in constraint occurring and
help support mitigation? Describe how
certain the assessment is and what
further work would achieve in reducing
uncertainty.
High – Has supporting scientific
evidence
Medium – Some evidence
Low – Needs further research

Description of consequence and
possible mitigation.

RECREATIONAL AND
SOCIO ECONOMICS
No recreational or socio-economic constraints identified.
CULTURAL HERITAGE
No cultural heritage constraints have been identified for this option.
Overall risk to SSSI Condition

High

Should option to be progressed for
feasibility assessment?

No
As does not meet SSSI conservation
objectives

Whinhill Weir
Constraint

Option: Alter operation
Likelihood
Consequence

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

Remobilisation of stored
silt upstream of
structure and transfer to
reaches downstream
impacting on silt
intolerant
macroinvertebrates

Risk

Confidence

Description of consequence and
possible mitigation.

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will
have wider spatial impact
than local to the
structure; low – likely to
localised or recoverable
impact)

(likelihood X
consequence)

Do we need to know more to be confident in
constraint occurring and help support mitigation?
Describe how certain the assessment is and what
further work would achieve in reducing uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

Low

Medium

Medium

Medium

Extent of sedimentation upstream of
weir needs to be assessed and if
deemed to be an issue consider the
removal of silt prior to altering the
operation of the structure

Possible harm to fish
breeding sites by silt
deposition into gravel
beds

Low

Medium

Medium

Medium

Extent of sedimentation upstream of
weir needs to be assessed and if
deemed to be an issue consider the
removal of silt prior to altering the
operation of the structure

Silt mobilisation and
transfer may result in
possible harm to silt
intolerant macrophytes
such as Ranunculus
penicillatus ssp
pseudofluitans.

Low

Medium

Medium

Medium

Extent of sedimentation upstream of
weir needs to be assessed and if
deemed to be an issue consider the
removal of silt prior to altering the
operation of the structure

Barrier to fish passage

High

Low to Medium

Medium

Medium - We can be confident that the
structure is likely to be acting as a barrier to
fish passage in its current state. An
assessment by a fisheries scientist will
confirm this.

The consequence would be
continued prevention of access to
the upstream areas for fish. This
could be mitigated by carrying out
some action to remove the barrier to
fish passage.

High

Low

Medium

High confidence that the lowered groundwater
levels would have the potential to cause
structural problems to adjacent buildings. A
full engineering assessment would be
required to determine the potential impacts to
these buildings.

A drop in groundwater levels could
cause subsidence to adjacent
buildings, notably the Wansford Fish
Farm house and barns.

ECOLOGY

ENGINEERING
Impact on surrounding
buildings from reduced
water levels

Whinhill Weir
Constraint

Option: Alter operation
Likelihood
Consequence

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

Bank instability

Risk

Confidence

Description of consequence and
possible mitigation.

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will
have wider spatial impact
than local to the
structure; low – likely to
localised or recoverable
impact)

(likelihood X
consequence)

Do we need to know more to be confident in
constraint occurring and help support mitigation?
Describe how certain the assessment is and what
further work would achieve in reducing uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

Low

Low to Medium

Medium

Low - some bank stability issues may be
encountered, dependant upon the extent to
which the operation is altered. The extent of
bank instability will depend on the degree of
water level reduction that is proposed, and
thus the distance upstream that will
experience reduced levels. Would need to
ensure that the banks of the canal were not
adversely affected by any proposed works.

The consequence would be
unstable bank leading to potential
bank collapse. This could be
mitigated by carrying out bank
stabilisation works upstream, if
necessary.

Low

Low

Low

Medium

Silt mobilisation should take place
when periods of high flow are
expected.

High

Low to Medium

Medium

High - altering the operation of the structure is
likely to reduce the head upstream of the weir.

The consequence would be the loss
of head for use within Wansford
Fish Farm, which is likely to reduce
the number of fish ponds the fish
farmer can operate.

Medium

Medium

High: Altering the operation is highly likely to
periodically reduce the head available for use
at the fish farm.

This would have an economic
impact as the fish farm is used to
produce fish for consumption. The
effects on the fish farm as a result of
the weir removal can not be
mitigated.

GEOMORPHOLOGY
Silt transfer may result
in possible harm to silt
intolerant
macroinvertebrates.
HYDROLOGY
Loss of water for use at
Wansford fish farm

RECREATIONAL AND SOCIO ECONOMIC
Loss of economic
income from reduced
head

High

CULTURAL HERITAGE
No cultural heritage constraints identified. The structure is not identified as a Listed Building.

Whinhill Weir
Constraint

Option: Alter operation
Likelihood
Consequence

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will
have wider spatial impact
than local to the
structure; low – likely to
localised or recoverable
impact)

Overall risk to SSSI Condition

Risk

Confidence

(likelihood X
consequence)

Do we need to know more to be confident in
constraint occurring and help support mitigation?
Describe how certain the assessment is and what
further work would achieve in reducing uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

Should option to be progressed for
feasibility assessment?

High

Whinhill Weir
Constraint

Option: Modify structure
Likelihood
Consequence

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

Description of consequence and
possible mitigation.

No
Due to socioeconomic constraints

Risk

Confidence

Description of consequence and
possible mitigation.

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will have
wider spatial impact than
local to the structure; low
– likely to localised or
recoverable impact)

(likelihood X
consequence)

Do we need to know more to be confident in
constraint occurring and help support mitigation?
Describe how certain the assessment is and what
further work would achieve in reducing uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

Medium to High.

Low: Protected
species requiring a
Natural England
licence. Final impact
assessed as
beneficial.

Low

Water vole surveys need to be undertaken to
confirm presence and location of burrows

The location of water vole burrows
need to be established and where
possible safeguarded during the
works. If loss of burrows appears
inevitable then these must be
cleared under a Natural England
licence. A full mitigation plan will be
required.

Large vehicular access
to the site is limited.

High

Low

Low to Medium

We can be confident that large vehicles would
be unlikely to get to the weir itself in order to
modify the weir.

The consequence would be that the
structure could not be accessed by
large vehicles via the fish farm. This
could be overcome by using smaller
vehicles to modify the structure.

Impact on surrounding
buildings from reduced
water levels

High

Low

Low to Medium

High confidence that the lowered groundwater
levels would have the potential to cause
structural problems to adjacent buildings. A
full engineering assessment would be
required to determine the potential impacts to

A drop in groundwater levels could
cause subsidence to adjacent
buildings, notably the Wansford Fish
Farm house and barns.

ECOLOGY
Depending on methods
used, potential harm to
Water vole and/or their
burrows by heavy
machinery.

ENGINEERING

Whinhill Weir
Constraint

Option: Modify structure
Likelihood
Consequence

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will have
wider spatial impact than
local to the structure; low
– likely to localised or
recoverable impact)

Risk

Confidence

(likelihood X
consequence)

Do we need to know more to be confident in
constraint occurring and help support mitigation?
Describe how certain the assessment is and what
further work would achieve in reducing uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

Description of consequence and
possible mitigation.

these buildings which is likely to also require
monitoring of groundwater levels.

Bank instability

Low

Low to Medium

Medium

Low - some bank stability issues may be
encountered, dependant upon the extent to
which the operation is altered. The extent of
bank instability will depend on the degree of
water level reduction that is proposed, and
thus the distance upstream that will
experience reduced levels. Would need to
ensure that the banks of the canal were not
adversely affected by any proposed works.

The consequence would be
unstable bank leading to potential
bank collapse. This could be
mitigated by carrying out bank
stabilisation works upstream, if
necessary.

Disturbance to sediment

Medium

Low

Medium

Medium - the field surveys have identified that
fine material is present upstream of the
structure. We can be reasonably confident
that this material would get mobilised and
transported downstream during works to
modify the structure. We do not know how far
the material would be transported or how
much fine material is present upstream. A
survey could be carried out to determine the
depth of sediment on the bed.

Consequence would be the
downstream transport of material
stored upstream of the weirs. Fine
material has the potential to
smother gravels downstream of the
structure, and cause a temporary
reduction in water clarity. Potential
mitigation could include removal of
silt prior to weir modification.

Release of
contaminated sediment

Potentially high

Low to Medium

Medium

Low - The chemical properties of the sediment
stored upstream of the weir is unknown at this
stage. Grab sampling of the sediment with
subsequent chemical testing would determine
the chemical properties and risk to
downstream receptors.

Consequence would be the
downstream transport of potentially
contaminated sediment affecting the
in-stream ecology.

Channel form and
function remains
modified

High

Medium

High

High – modification of form and function
confirmed by geomorphological assessment

Chalk stream character is altered
and needs to be artificially
recreated.

GEOMORPHOLOGY

Whinhill Weir
Constraint

Option: Modify structure
Likelihood
Consequence

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

High

Risk

Confidence

Description of consequence and
possible mitigation.

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will have
wider spatial impact than
local to the structure; low
– likely to localised or
recoverable impact)

(likelihood X
consequence)

Do we need to know more to be confident in
constraint occurring and help support mitigation?
Describe how certain the assessment is and what
further work would achieve in reducing uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

Low to Medium

Medium

Medium - t modifying the structure may
reduce the head upstream of the weir.

The consequence would be the loss
of head for use within Wansford
Fish Farm. This will affect the
number of fish ponds the farmer can
keep.

Medium

Medium

Low: Requires more investigation.

This would have an economic
impact as the fish farm is used to
produce fish for consumption. The
effects on the fish farm as a result of
the weir removal can not be
mitigated.

HYDROLOGY
Loss of head for use at
Wansford fish farm

RECREACTION AND SOCIO-ECONOMICS
Loss of economic
income from reduced
head

High

CULTURAL HERITAGE
No cultural heritage constraints have been identified for this option.
Overall risk to SSSI Condition

High

Should option to be progressed for
feasibility assessment?

Yes
Needs to be considered alongside other
preferred options

Whinhill Weir
Constraint

Option: Weir Removal
Likelihood

Constraints refer to
disbenefits of
undertaking a
restoration action. E.g.
loss of habitat, reasons
that action is technically
unfeasible. Constraints
should be specific

Consequence

Risk

Confidence

Description of consequence and
possible mitigation.

How likely is it that the
constraint will be
realised (high- based
on other examples or
direct cause effect;
medium- based on
theoretical or indirect
effect; Low – not known
or not seen elsewhere
but included as
precautionary)

What will the impact
be (high – will affect
site integrity or
catchment scale;
medium – will have
wider spatial impact
than local to the
structure; low – likely
to localised or
recoverable impact)

Likelihood x
consequence

Do we need to know more to be confident in
constraint occurring and help support mitigation?
Describe how certain the assessment is and
what further work would achieve in reducing
uncertainty.

Depending on methods
used, potential harm to
Water vole and/or their
burrows by heavy
machinery.

Medium

Low

Low to Medium

Water vole surveys need to be undertaken to
confirm presence and location of burrows

The location of water vole burrows
need to be established and where
possible safeguarded during the
works. If loss of burrows appears
inevitable then these must be
cleared under a Natural England
licence. A full mitigation plan will be
required.

Silt transfer may result
in possible harm to silt
intolerant
macroinvertebrates.

Medium

Low

Low

Medium

Silt mobilisation should take place
when periods of high flow are
expected.

Possible harm to fish
breeding sites by silt
deposition into gravel
beds

Low

Low

Low

Medium

Silt mobilisation should take place
when periods of high flow are
expected.

Possible harm to
Lamprey ammocoetes
occupying sediment
beds behind structures

Low

Medium

Low

Medium

Electro-fish the sediment beds and
remove ammocoetes to place of
safety

Silt release may result
in possible harm to silt
intolerant macrophytes
such as Ranunculus
penicillatus ssp
pseudofluitans.

Medium

Medium

Medium

Medium

Silt mobilisation should take place
when periods of high flow are
expected and outside of the main
growing season April to September.

ECOLOGY

Whinhill Weir
Constraint

Option: Weir Removal
Likelihood

Constraints refer to
disbenefits of
undertaking a
restoration action. E.g.
loss of habitat, reasons
that action is technically
unfeasible. Constraints
should be specific

Loss of pool habitat
downstream of weir.

Consequence

Risk

Confidence

Description of consequence and
possible mitigation.

How likely is it that the
constraint will be
realised (high- based
on other examples or
direct cause effect;
medium- based on
theoretical or indirect
effect; Low – not known
or not seen elsewhere
but included as
precautionary)

What will the impact
be (high – will affect
site integrity or
catchment scale;
medium – will have
wider spatial impact
than local to the
structure; low – likely
to localised or
recoverable impact)

Likelihood x
consequence

Do we need to know more to be confident in
constraint occurring and help support mitigation?
Describe how certain the assessment is and
what further work would achieve in reducing
uncertainty.

High

Low to Medium

Medium

Medium - pool habitat downstream of the weir
would be changes if the weir was to be removed.

Consequence would be the loss of
pool habitat downstream of the weir,
which is currently providing resting
habitat for fish. Mitigation could
involve re-profiling the bed level
within the river to create slower
flowing pools.

Large vehicular access
to the site is limited.

High

Low

Low to Medium

We can be confident that large vehicles would
be unlikely to get to the site.

The consequence would be that the
structure could not be accessed by
large vehicles via the fish farm.

Impact on surrounding
buildings from reduced
water levels

High

Low

Low to Medium

High confidence that the lowered groundwater
levels would have the potential to cause
structural problems to adjacent buildings. A full
engineering assessment would be required to
determine the potential impacts to these
buildings which is likely to also require
monitoring of groundwater levels.

A drop in groundwater levels could
cause subsidence to adjacent
buildings, notably the Wansford Fish
Farm house and barns.

Bank instability

High

Low to Medium

Medium

High confidence that some bank stability issues
are likely to be encountered. The extent of bank
instability will depend on the degree of water
level reduction that is proposed, and thus the
distance upstream that will experience reduced
levels. We would need to ensure that the banks
of the canal were not adversely affected by any
proposed works.

The consequence would be
unstable bank leading to potential
bank collapse. This could be
mitigated by carrying out bank
stabilisation works upstream, if
necessary.

High

High

High

Medium - The field surveys have identified that

Consequence would be the

ENGINEERING

GEOMORPHOLOGY
Downstream transport

Whinhill Weir
Constraint

Option: Weir Removal
Likelihood

Constraints refer to
disbenefits of
undertaking a
restoration action. E.g.
loss of habitat, reasons
that action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be
realised (high- based
on other examples or
direct cause effect;
medium- based on
theoretical or indirect
effect; Low – not known
or not seen elsewhere
but included as
precautionary)

Consequence

Risk

Confidence

What will the impact
be (high – will affect
site integrity or
catchment scale;
medium – will have
wider spatial impact
than local to the
structure; low – likely
to localised or
recoverable impact)

Likelihood x
consequence

Do we need to know more to be confident in
constraint occurring and help support mitigation?
Describe how certain the assessment is and
what further work would achieve in reducing
uncertainty.

of sediment deposited
upstream of the weir
(particularly around the
island).

Description of consequence and
possible mitigation.

significant amounts of fine material is present
upstream of the structure and in the farside
channel around the island. It is likely that some
of this sediment would be transported
downstream if the structure was removed and no
mitigation was in place.

downstream transport of material
stored upstream of the weirs. Fine
material has the potential to
smother gravels downstream of the
structure, and cause a temporary
reduction in water clarity. Potential
mitigation could include removal of
sediment prior to weir removal.

Release of
contaminated sediment

Potentially high

Low to Medium

Medium

Low - The chemical properties of the sediment
stored upstream of the weir is unknown at this
stage. Grab sampling of the sediment with
subsequent chemical testing would determine
the chemical properties and risk to downstream
receptors.

Consequence would be the
downstream transport of potentially
contaminated sediment affecting the
in-stream ecology.

Bed erosion

Medium

Medium

Medium

Medium – Bells Mills weir provides a significant
change in bed level and the removal of the weir
could potential result in bed erosion upstream if
not mitigated against

Consequence is the erosion of the
bend result in bank instability and
the release of large volumes of
sediment into the system. The
removal of the weir would require
the removal of stored silt and the
regrading of the bed alongside river
restoration measures such as
channel narrowing.

High

Low to Medium

Medium

Removal of the structure will reduce the water
levels upstream and supply of water into the fish
farms.

The consequence would be the loss
of head for use within Wansford
Fish Farm. This would have an
economic impact as the fish farm is
used to produce fish for
consumption. The effects on the
fish farm as a result of the weir
removal could be mitigated by
compensation payment.

HYDROLOGY
Loss of water for use at
Wansford fish farm

Whinhill Weir
Constraint

Option: Weir Removal
Likelihood

Constraints refer to
disbenefits of
undertaking a
restoration action. E.g.
loss of habitat, reasons
that action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be
realised (high- based
on other examples or
direct cause effect;
medium- based on
theoretical or indirect
effect; Low – not known
or not seen elsewhere
but included as
precautionary)

Consequence

Risk

Confidence

What will the impact
be (high – will affect
site integrity or
catchment scale;
medium – will have
wider spatial impact
than local to the
structure; low – likely
to localised or
recoverable impact)

Likelihood x
consequence

Do we need to know more to be confident in
constraint occurring and help support mitigation?
Describe how certain the assessment is and
what further work would achieve in reducing
uncertainty.

Medium

Medium

Medium - fish species such as pike and rainbow
trout are likely to migrate into rivers which are
currently inaccessible due to the weirs. Would
have to check whether these species are
present within the downstream reaches in order
to confirm potential conflicts with brown trout.

Description of consequence and
possible mitigation.

RECREATIONAL AND SOCIO ECONOMIC
Potential for migration of
unwanted fish species
into brown trout fishing
rivers

High

Consequence would be adverse
affects on specific brown trout
angling rivers. Other species are
likely to out-compete native brown
trout. No mitigation is considered
possible to the upstream migration
of such fish.

CULTURAL HERITAGE
No cultural heritage constraints have been identified. The structure is not recorded as a Listed Building.
Overall risk to SSSI Condition

Medium

Should option to be progressed for
feasibility assessment?

Yes
As a long term option and depends on
future abstraction requirements

Whinhill Weir
Constraint

Option: Provide fish pass
Likelihood
Consequence

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

Depending on methods
used, potential harm to
Water vole and/or their
burrows by heavy
machinery.

Risk

Confidence

Description of consequence and
possible mitigation.

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will have
wider spatial impact than
local to the structure; low
– likely to localised or
recoverable impact)

(likelihood X
consequence)

Do we need to know more to be confident in constraint
occurring and help support mitigation? Describe how
certain the assessment is and what further work would
achieve in reducing uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

Water vole have been
recorded on the reach
and there were
inconclusive sighting of
field-signs. Constraint
assessed as high.

Protected species
requiring a Natural
England licence.
Temporary
disturbance impact
assessed as low.
Final impact assessed
as beneficial.

Low to Medium

Water vole surveys need to be undertaken to
confirm presence and location of burrows

The location of water vole burrows
need to be established and where
possible safeguarded during the
works. If loss of burrows appears
inevitable then these must be
cleared under a Natural England
licence. A full mitigation plan will be
required.

Potential of migration of
unwanted fish species

Medium

Low to Medium

Low to Medium

Medium - An electrofishing survey could be carried
out within the downstream reaches to determine
the range of species present. This would give us
more confidence in assessing the impact to native
species.

The consequence would be
potential reduced numbers of native
fish species as a result of
competition with other species.

Silt transfer may result
in possible harm to silt
intolerant
macroinvertebrates.

Medium

Low

Low

Medium

Silt mobilisation should take place
when periods of high flow are
expected.

High

Low

Low to Medium

Low – Need to investigate access options.

The consequence would be that the
structure could not be accessed by l
vehicles via the fish farm and hence
maintenance could be limited..

High

Low to Medium

Medium

Can be relatively confident that there would be a
short term increase in sediment supply to the
channel.

The consequence would be transfer
of sediment into the channel and
downstream transport onto potential
spawning grounds. There is also
likely to be a reduction in water
clarity due to the transported
sediment. This could be mitigated
by carrying out works when periods

ECOLOGY

ENGINEERING
Large vehicular access
to the site is limited.

GEOMORPHOLOGY
Site works may disturb
the channel bed and
banks and create short
term increase in
sediment supply.

Whinhill Weir
Constraint

Option: Provide fish pass
Likelihood
Consequence

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will have
wider spatial impact than
local to the structure; low
– likely to localised or
recoverable impact)

Risk

Confidence

(likelihood X
consequence)

Do we need to know more to be confident in constraint
occurring and help support mitigation? Describe how
certain the assessment is and what further work would
achieve in reducing uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

Description of consequence and
possible mitigation.

of high flow are expected to
transport the sediment downstream.
HYDROLOGY
Loss of water for use at
Wansford fish farm

High

Low to Medium

Medium

Provision of a fish pass will reduce the water levels
upstream and reduce the supply of water into the
fish farms.

The consequence would be the loss
of head for use within Wansford
Fish Farm. This would have an
economic impact as the fish farm is
used to produce fish for
consumption. The effects on the
fish farm as a result of the weir
removal can not be mitigated.

Low to Medium

Medium

Un-confident: There is potential for introduction of
non-native fish species into the West Beck above
the weir. However, an electro-fishing survey would
identify the potential for non-native fish to migrate
into the upper reaches of the beck.

Consequence would be reduced
quality of fishing grounds on the
Stream. This has the potential to
affect the economic value of the
stream if fishermen no longer wish
to pay to fish the stream. Mitigation
could include the provision of
enhanced fishing areas elsewhere
within the catchment.

RECREATION AND SOCIO ECONOMICS
Reduced quality of
fishing runs along West
Beck

Medium

CULTURAL HERITAGE
No cultural heritage constraints have been identified for this option. The structure has not been identified as a Listed Building.
Overall risk to SSSI Condition

Medium
Does not improve form and function

Should option to be progressed for
feasibility assessment?

Yes

Cleaves weir – Commentary on options
Options

Brief commentary

Remove
structure

•
•
•
•

Removal of the weir structure would be straightforward, as it is only constructed from simple stop logs retained within Isection columns. It would be simple, therefore, to remove the stop logs that currently impound water.
Should a more complete removal be required, the I-section columns could be removed by cutting them off the main bridge
structure. This would prevent stop logs being replaced in the future.
It is assumed that there is proposal at this stage to remove the bridge structure itself. If this was to be proposed, it would be
necessary to assess the access route to ensure that construction vehicles (crane) large enough to remove and transport
away the bridge structure could reach the site.
The only upstream impact of structure removal would be in terms of lowered water levels impacting on the operation of the
Humberside Fish Farm offtake. It may be necessary to amend this offtake in order to address these issues. However, as the
offtake is a simple concrete structure with stop log operation, it is unlikely that significant construction works would be
required to change its operation.

Modify structure

•

Given the simplicity of structure operation or potential removal, there is no real merit in considering modifications to this
structure.

Alter operation
of structure

•

As the structure controls water levels through use of stop logs, it would be straightforward to alter the operation to lower
upstream water levels by adjusting the number and height of stop logs. There are no engineering constraints to this.

Provide fish
pass

•

If required, one of the stop log sections could be reconstructed as an in-channel fish pass. However, given that there is
already a very low drop over the weir, it may not be necessary to provide a fish pass at this location. Structure removal or
changes to operation would be more easy to achieve.

Other

•

N/A.

Weir Assessment
Cleaves Weir
Constraint

Option: Do Nothing
Likelihood

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

Consequence

Risk

Confidence

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will have
wider spatial impact than
local to the structure; low
– likely to localised or
recoverable impact)

(likelihood X consequence)

Do we need to know more to be
confident in constraint occurring and
help support mitigation? Describe how
certain the assessment is and what
further work would achieve in reducing
uncertainty.
High – Has supporting scientific
evidence
Medium – Some evidence
Low – Needs further research

High

Medium

High

Medium -

Description of consequence and
possible mitigation.

ECOLOGY
Ecological requirements
of SSSI designated
species and habitats not
improved by in channel
structures
ENGINEERING

Impoundment will limit ecological
diversity and does not meet SSSI
conservation objectives.

No engineering constraints identified. The site visits have identified that the structure is in a good condition.
GEOMORPHOLOGY
Further sediment
deposition on the
channel bed

High

Low to Medium

Medium

High. there would be further
sediment deposition within the
river, which would further reduce
the water depth.

Channel form and
function modified

High

Medium

High

High – modification of form and
function confirmed by
geomorphological assessment

High

Medium

High

High – Impoundment impacts
from structure documented in
geomorphological assessment
and weir assessment

Chalk stream character is altered
and needs to be artificially
recreated.

HYDROLOGY
Natural hydrological
regime modified by in
stream structure

In channel structure impounds flow
upstream resulting in change in
chalk stream habitat and a loss of
flow diversity. This could be
mitigated by modifying either the
structure or the operation.

RECREATION AND SOCIO ECONOMIC
No recreational or socio-economic constraints identified.
CULTURAL HERITAGE
No cultural heritage constraints have been identified.
Overall risk to SSSI Condition

High

Should option to be progressed for
feasibility assessment?

No
As does not meet conservation objectives

Cleaves Weir
Constraint

Option: Alter operation of structure
Likelihood
Consequence

Constraints refer to
disbenefits of
undertaking a
restoration action. E.g.
loss of habitat, reasons
that action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be
realised (high- based
on other examples or
direct cause effect;
medium- based on
theoretical or indirect
effect; Low – not known
or not seen elsewhere
but included as
precautionary)

What will the impact
be (high – will affect
site integrity or
catchment scale;
medium – will have
wider spatial impact
than local to the
structure; low – likely
to localised or
recoverable impact)

Low

Medium

Risk

Confidence
Do we need to know more to be
confident in constraint occurring and
help support mitigation? Describe
how certain the assessment is and
what further work would achieve in
reducing uncertainty.

Description of consequence and possible
mitigation.

ECOLOGY
Possible harm to
Lamprey ammocoetes
occupying sediment
beds behind structure
by increasing the
velocity of flow over the
structure

Low to Medium

Medium

Electro-fish the sediment beds and remove
ammocoetes to place of safety if they are
likely to be disturbed.

ENGINEERING
No engineering constraints have been identified within regard to this option. It would be straight forward to alter the operation to lower the upstream levels by adjusting the number and height
of stop logs.
GEOMORPHOLOGY
Downstream
impoundment limiting
the impact of altering
operation

High

Medium

Medium to High

Visual observations on-site have
identified that the river downstream
of Cleaves weir is also impounded.
This is likely to result from the large
structure located at Emmotland,
which may need to be investigated.

The consequence would be that altering the
operation may have limited impact on the river
due to the downstream impoundment. There
is little that can be done to mitigate this
without investigating the downstream
structure (outside of the SSSI).

High

Low to Medium

Medium

Altering the operation of the
structure will reduce the water levels
upstream and reduce the supply of
water into the fish farms.

The consequence would be the loss of head
for use within Humberside Fish Farm. This
would have an economic impact to the fish
farmer. The effects on the fish farm as a
result of the weir modification can not be
mitigated.

HYDROLOGY
Loss of water for use at
Humberside Fish Farm

RECREATION AND SOCIO ECONOMIC
No recreational constraints identified for this option
CULTURAL HERITAGE
No cultural heritage constraints identified. The structure is not identified as a Listed Building.
Overall risk to SSSI Condition

Should option to be progressed for feasibility
assessment?

Medium

Cleaves Weir
Constraint

Option: Modify structure
Likelihood
Consequence

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

Low

Yes

Risk

Confidence

Description of consequence and
possible mitigation.

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will have
wider spatial impact than
local to the structure; low
– likely to localised or
recoverable impact)

(likelihood X
consequence)

Do we need to know more to be confident in
constraint occurring and help support mitigation?
Describe how certain the assessment is and what
further work would achieve in reducing uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

Medium

Low

Medium

Electro-fish the sediment beds and
remove ammocoetes to place of
safety if they are likely to be
disturbed.

ECOLOGY
Possible harm to
Lamprey ammocoetes
occupying sediment
beds behind structure
ENGINEERING
No engineering constraints identified to modify the structure.
GEOMORPHOLOGY
Site works may disturb
the channel bed and
banks and create short
term increase in
sediment supply.

High

Low to Medium

Medium

Can be relatively confident that there would
be a short term increase in sediment supply to
the channel. The confidence with regard to
sediment transport could be increased by
carrying out a survey to determine the depth
of silt on the channel bed upstream of the
structure.

The consequence would be transfer
of sediment into the channel and
downstream transport onto potential
spawning grounds. There is also
likely to be a reduction in water
clarity due to the transported
sediment (although the water is
already turbid). This could be
mitigated by carrying out works
when periods of high flow are
expected to transport the sediment
downstream.

Localised bed and bank

High

Low

Medium

We can be fairly confident that modifying the

The consequence would be erosion

Cleaves Weir
Constraint

Option: Modify structure
Likelihood
Consequence

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will have
wider spatial impact than
local to the structure; low
– likely to localised or
recoverable impact)

Risk

Confidence

(likelihood X
consequence)

Do we need to know more to be confident in
constraint occurring and help support mitigation?
Describe how certain the assessment is and what
further work would achieve in reducing uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

erosion

Description of consequence and
possible mitigation.

structure would lead to localised areas of
erosion either on the bed (scour hole) or on
the banks.

of the bed and / or banks leading to
additional supply of sediment to the
channel.

HYDROLOGY
Loss of head for use at
Humberside Fish Farm

High

Low to Medium

Medium

Modification of the structure is highly likely to
reduce the water levels upstream and reduce
the supply of water into the fish farms.

The consequence would be the loss
of head for use within Humberside
Fish Farm which will reduce the
number of fish ponds the farmer can
keep.

Low

Medium

Modification of the structure is highly likely to
reduce the water levels upstream and reduce
the supply of water into the fish farms.

This would have an economic
impact to the fish farmer. The
economic effects on the fish farm as
a result of the weir modification
could be mitigated by a
compensation payment.

RECREATION AND SOCIO ECONOMIC
Loss of water for use
within the fish farm
ponds

High

CULTURAL HERITAGE
No cultural heritage constraints have been identified for this option.
Overall risk to SSSI Condition

Medium

Should option to be progressed for
feasibility assessment?

Yes

Cleaves Weir
Constraint

Option: Weir Removal
Likelihood

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

Consequence

Risk

Confidence

Description of consequence and
possible mitigation.

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will have
wider spatial impact than
local to the structure; low
– likely to localised or
recoverable impact)

(likelihood X consequence)

Do we need to know more to be confident in
constraint occurring and help support
mitigation? Describe how certain the
assessment is and what further work would
achieve in reducing uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

Low to Medium

Low: Water vole are a
protected species.
There is likely to be a
temporary affect on
the species, however
the final impact has
been assessed as
beneficial.

Low

Low - Water vole surveys need to be
undertaken to confirm the presence and
location of burrows.

The location of water vole burrows
need to be established and where
possible safeguarded during the
works. If loss of burrows appears
inevitable then these must be
cleared under a Natural England
license. A full mitigation plan will be
required.

Medium

Low to Medium

Medium

Moderate confidence that some bank
stability issues are likely to be
encountered. The extent of bank
instability will depend on the degree of
water level reduction that is proposed,
and thus the distance upstream that will
experience reduced levels. A more
detailed inspection of the bridge
abutments to confirm the foundation
details would increase confidence that
there would be little or no impact of
reduced water levels.

The consequence would be
unstable bank leading to potential
bank collapse. This could be
mitigated by carrying out bank
stabilisation works upstream, if
necessary. This could involve
extension of the rip-rap protection to
either bank which is currently
present under the bridge at each
abutment.

High

Medium

Medium to High

Visual observations have identified that
the river downstream of the weir is also
impounded, due to the weir at
Hempholme.

The consequence would be that
removal of the weir may not reduce
the impoundment to the extent as
some of the other weirs. Alteration
of the downstream structure would
be required to reduce impoundment.

High

Low to Medium

Medium

Removal of the structure will reduce the
water levels upstream and reduce the

The consequence would be that the
fish farmer would not have sufficient

ECOLOGY
Potential disturbance to
Water Vole and damage
to, or loss of burrows
depending on method of
weir removal.

ENGINEERING
Bank instability

GEOMORPHOLOGY
Removal of the weir
may not reduce
impoundment due to the
weir at Hempholme.

HYDROLOGY
Loss of water for use at
Humberside Fish Farm

Cleaves Weir
Constraint

Option: Weir Removal
Likelihood

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

Removal of the weir
may not significantly
reduce impoundment
effect due to the weir at
Hempholme.

High

Consequence

Risk

Confidence

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will have
wider spatial impact than
local to the structure; low
– likely to localised or
recoverable impact)

(likelihood X consequence)

Do we need to know more to be confident in
constraint occurring and help support
mitigation? Describe how certain the
assessment is and what further work would
achieve in reducing uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

Description of consequence and
possible mitigation.

supply of water into the fish farms.

water to support all of the ponds.

Medium

Medium to High

Medium -Visual observations have
identified that the river downstream of
the weir is also impounded, due to the
weir at Hempholme.

The consequence would be that
removal of the weir may not reduce
the impoundment to the extent as
some of the other weirs. Alteration
of the downstream structure would
be required to reduce impoundment.

Low to Medium

Medium

Removal of the structure will reduce the
water levels upstream and reduce the
supply of water into the fish farms.

The consequence would be the loss
of head for use within Humberside
Fish Farm. This would have an
economic impact to the fish farmer.
The effects on the fish farm as a
result of the weir removal could be
mitigated through a compensation
payment.

RECREATION AND SOCIO ECONOMICS
Loss of water for use at
Humberside Fish Farm

High

CULTURAL HERITAGE
No cultural heritage constraints have been identified for this option. The structure is not a Listed Building.
Overall risk to SSSI Condition

Medium

Should option to be progressed for
feasibility assessment?

Yes
Dependant on future abstraction
requirements

Cleaves Weir
Constraint

Option: Provide suitable fish pass
Likelihood
Consequence

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

Low to Medium

Risk

Confidence

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will have
wider spatial impact than
local to the structure; low
– likely to localised or
recoverable impact)

(likelihood X
consequence)

Do we need to know more to be confident in
constraint occurring and help support mitigation?
Describe how certain the assessment is and what
further work would achieve in reducing uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

Low: Water vole are a
protected species.
There is likely to be a
temporary affect on
the species, however
the final impact has
been assessed as
beneficial.

Low

Water vole surveys need to be undertaken to
confirm the presence and location of burrows.

Description of consequence and
possible mitigation.

ECOLOGY
Potential disturbance to
Water Vole and damage
to, or loss of burrows
depending on method of
fish pass installation.

The location of water vole burrows
need to be established and where
possible safeguarded during the
works. If loss or adverse impacts on
burrows appears inevitable then
these must be cleared under a
Natural England license. A full
mitigation plan will be required.

ENGINEERING
No engineering constraints have been identified for this option, given that the structure is operated using drop logs. Given that there is already a very low drop over the weir, it may not be
necessary to provide a fish pass at this location.
GEOMORPHOLOGY
Site works may disturb
the channel bed and
banks and create short
term increase in
sediment supply.

High

Low to Medium

Medium

Can be relatively confident that there would
be a short term increase in sediment supply to
the channel. The confidence with regard to
sediment transport could be increased by
carrying out a survey to determine the depth
of silt on the channel bed upstream of the
structure.

The consequence would be transfer
of sediment into the channel and
downstream transport onto potential
spawning grounds. There is also
likely to be a reduction in water
clarity due to the transported
sediment (although the water is
already turbid). This could be
mitigated by carrying out works
when periods of high flow are
expected to transport the sediment
downstream.

High

Low to Medium

Medium

Provision of a fish pass has the potential to
reduce the water levels upstream and reduce
the supply of water into the fish farms.

The consequence would be the loss
of head for use within Humberside
Fish Farm. This will reduce the
number of fish ponds which the
farmer can operate.

HYDROLOGY
Loss of water for use at
Humberside Fish Farm

RECREATION AND
SOCIO ECONOMICS
No recreational and socio economic constraints have been identified for this option.
CULTURAL HERITAGE
No cultural heritage constraints have been identified for this option.
Overall risk to SSSI Condition

Medium

Should option to be progressed for
feasibility assessment?

No
Due to limited cost benefit

Lowthorpe weir – Commentary on options
Options

Brief commentary

Modify structure
or complete
removal

•
•
•
•
•

Alter operation
of structure

•
•

Provide fish
pass

•
•

Other

•
•
•

Modification or complete removal of the main sluice structure (alone) is simple in engineering terms and could be easily
achieved. However, it is also noted that on the day of survey (27 November 2009) the brick low flow weir within the channel
was controlling upstream water levels (rather than the sluice). This would also have to be removed.
The bypass sluice structure could also be easily removed.
Engineering works may also be required to ensure that the Lowthorpe Mill buildings are not impacted by reduced water
levels.
Depending on the upstream effect of water level reductions, it may be necessary to undertake some bank stabilisation works
upstream of the site.
Complete removal of the whole structure (including culvert) is also likely to be straightforward in engineering terms, although
the details of the culvert structure are not fully known so there is some uncertainty over this.
The main weir sluices do not appear to be operated regularly, and are reported to be difficult to operate, if not inoperable.
However, as noted above, under certain flow conditions this structure does not actually control upstream water levels.
It is therefore also necessary to consider alterations to the operation of the bypass weir structure. This could easily be
achieved, as it is a simple stop log operation. It would be possible, for example, to undertake a test by removing one (or
more) stop logs from this structure to determine impact on water levels.
It would be straightforward to provide a fish pass at this site, although it may require the importation of a certain volume of fill
to support the fish pass channel. A pass could be provided either to the east of the main mill weir, or either side of the bypass
weir.
If it was to be provided on the bypass weir channel, it may also be necessary to amend the operation of the weirs to provide
a greater flow down the bypass channel than currently occurs.
If it is necessary to maintain high water levels within the section of the mill race channel upstream of the weir (between the
weir and the mill race channel / bypass (natural) channel bifurcation), this could potentially be achieved by constructing an
embankment across the mill race channel and using the bypass (natural) channel as the only flow route.
It may be necessary to provide some pumping in order to keep water levels within the upstream mill race channel topped up.
This section of channel would not receive enough rainfall or runoff for water levels to be maintained without such as system.
It would be necessary to confirm that the culvert that carries the bypass channel under Mill Lane has adequate capacity,
particularly during flood flows.

Weir Assessment
Lowthorpe Weir
Constraint

Option: Do Nothing
Likelihood

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

Consequence

Risk

Confidence

Description of consequence and
possible mitigation.

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will have
wider spatial impact than
local to the structure; low
– likely to localised or
recoverable impact)

(likelihood X consequence)

Do we need to know more to be
confident in constraint occurring and
help support mitigation? Describe how
certain the assessment is and what
further work would achieve in reducing
uncertainty.
High – Has supporting scientific
evidence
Medium – Some evidence
Low – Needs further research

Ecological requirements
of SSSI designated
species and habitats not
improved by in channel
structures

High

Medium

High

Medium -

Impoundment will limit ecological
diversity and does not meet SSSI
conservation objectives.

Barrier to fish passage

High

Medium

Medium to High

We can be confident that the
structure would continue to be a
barrier to upstream fish migration.

The consequence would be the
continued prevention of upstream
migration.

Low

Low

Low

The structure appeared to be
generally sound from the areas
which were visible at the time of
the survey. A more detailed
inspection, potentially involving
removal of vegetation would be
required in order to increase
confidence.

The consequence would be
degradation of the structure which
may provide a health and safety
risk.

Sediment deposition

High

Low

Medium

High - Visual observations have
identified the presence of
sediment on the bed upstream of
the weir. It is therefore considered
highly likely that this sediment will
continue to be deposited in the
future.

It is considered highly likely that
sediment will continue to be
deposited in the future onto the
channel bed.

Channel form and
function modified

High

Medium

High

High – modification of form and
function confirmed by
geomorphological assessment

Chalk stream character is altered
and needs to be artificially
recreated.

ECOLOGY

ENGINEERING
Degradation of the
structure

GEOMORPHOLOGY

Lowthorpe Weir
Constraint

Option: Do Nothing
Likelihood

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

Consequence

Risk

Confidence

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will have
wider spatial impact than
local to the structure; low
– likely to localised or
recoverable impact)

(likelihood X consequence)

Do we need to know more to be
confident in constraint occurring and
help support mitigation? Describe how
certain the assessment is and what
further work would achieve in reducing
uncertainty.
High – Has supporting scientific
evidence
Medium – Some evidence
Low – Needs further research

High

Medium

Description of consequence and
possible mitigation.

HYDROLOGY
Natural hydrological
regime modified by in
stream structure

High

High – Impoundment impacts
from structure documented in
geomorphological assessment
and weir assessment

In channel structure impounds flow
upstream resulting in change in
chalk stream habitat and a loss of
flow diversity. This could be
mitigated by modifying either the
structure or the operation.

RECREATION AND SOCIO-ECONOMIC
No recreational or socio-economic constraints have been identified for this option.
CULTURAL HERITAGE
No cultural heritage constraints have been identified for this option.
Overall risk to SSSI Condition

High

Should option to be progressed for
feasibility assessment?

No
As does not meet SSSI conservation
objectives

Lowthorpe Weir
Constraint

Option: Alter operation
Likelihood
Consequence

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

Silt transfer may result
in possible harm to silt
intolerant
macroinvertebrates.

Risk

Confidence

Description of consequence and
possible mitigation.

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will have
wider spatial impact than
local to the structure; low
– likely to localised or
recoverable impact)

(likelihood X consequence)

Do we need to know more to be confident in
constraint occurring and help support
mitigation? Describe how certain the
assessment is and what further work would
achieve in reducing uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

Medium

Low

Low

Medium

Silt mobilisation should take place
when periods of high flow are
expected.

Possible harm to fish
breeding sites by silt
deposition into gravel
beds

Low

Low

Low

Medium

Silt mobilisation should take place
when periods of high flow are
expected.

Possible harm to
Lamprey ammocoetes
occupying sediment
beds behind structures

Low

Medium

Low

Medium

Electro-fish the sediment beds and
remove ammocoetes to place of
safety prior to altering the operation
of the structure.

Silt release may result
in possible harm to silt
intolerant macrophytes
such as Ranunculus
penicillatus ssp
pseudofluitans.

Medium

Medium

Medium

Medium

Silt mobilisation should take place
when periods of high flow are
expected and outside of the main
growing season April to September.

Medium to High

Low

Medium to High

High confidence that the sluice gates do
not appear to be operated regularly, and
are reported to be difficult to operate, if
not inoperable. A trial to determine
whether the slucies are operable would
increase confidence. A trial could also
be carried out to determine the effect on

The consequence would be that the
water levels upstream of the
structure could not be lowered by
altering the operation of this
structure.

ECOLOGY

ENGINEERING
Non-functioning sluices

Lowthorpe Weir
Constraint

Option: Alter operation
Likelihood
Consequence

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will have
wider spatial impact than
local to the structure; low
– likely to localised or
recoverable impact)

Risk

Confidence

(likelihood X consequence)

Do we need to know more to be confident in
constraint occurring and help support
mitigation? Describe how certain the
assessment is and what further work would
achieve in reducing uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

Description of consequence and
possible mitigation.

upstream water levels by removing one
or two of the stop logs in the structure
upstream.

Bank instability

High

Low to Medium

Medium to High

High confidence that some bank stability
issues are likely to be encountered. The
extent of bank instability will depend on
the degree of water level reduction that
is proposed, and thus the distance
upstream that will experience reduced
levels.

The consequence would be
unstable bank leading to potential
bank collapse. This could be
mitigated by carrying out bank
stabilisation works upstream, if
necessary.

High

Low

Medium

Visual observations have identified the
presence of sediment on the bed
upstream of the weir. It is therefore
considered highly likely that this
sediment will be mobilised and
transported downstream, which is likely
to smother downstream gravels and
accumulate at the bridge crossing where
the channel is constricted.

The consequence would be the
temporary smothering of
downstream spawning grounds and
temporary reduction in water clarity.
This could be mitigated by carrying
out the works during high flows to
ensure the sediment does not get
deposited on the bed.

Low

Low

Can be relatively confident that altering
the operation is likely to reduce the
depth and size of the pond upstream of
the weir.

The consequence would be loss of
pool habitat, which is likely to affect
the recreational value given its
proximity to a residential property.

GEOMORPHOLOGY
Smothering of spawning
gravels downstream

HYDROLOGY
No hydrological constraints identified.
RECREATION AND SOCIO-ECONOMIC
Potential loss of pond
upstream

Medium to High

CULTURAL HERITAGE
No cultural heritage constraints identified. The structure is not a Listed Building.

Lowthorpe Weir
Constraint

Option: Alter operation
Likelihood
Consequence

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will have
wider spatial impact than
local to the structure; low
– likely to localised or
recoverable impact)

Overall risk to SSSI Condition

Risk

Confidence

(likelihood X consequence)

Do we need to know more to be confident in
constraint occurring and help support
mitigation? Describe how certain the
assessment is and what further work would
achieve in reducing uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

Should option to be progressed for
feasibility assessment?

Medium

Lowthorpe Weir
Constraint

Option: Modify Structure
Likelihood
Consequence

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

Silt transfer may result
in possible harm to silt
intolerant
macroinvertebrates.

Description of consequence and
possible mitigation.

Yes

Risk

Confidence

Description of consequence and
possible mitigation.

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will have
wider spatial impact than
local to the structure; low
– likely to localised or
recoverable impact)

(likelihood X
consequence)

Do we need to know more to be confident in constraint
occurring and help support mitigation? Describe how
certain the assessment is and what further work would
achieve in reducing uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

Medium

Low

Low

Medium

Silt mobilisation should take place
when periods of high flow are
expected.

Possible harm to fish
breeding sites by silt
deposition into gravel
beds.

Low

Low

Low

Medium

Silt mobilisation should take place
when periods of high flow are
expected.

Possible harm to
Lamprey ammocoetes
occupying sediment
beds behind structures.

Low

Medium

Low

Medium

Electro-fish the sediment beds and
remove ammocoetes to place of
safety prior to removal of the
structure.

Silt release may result
in possible harm to silt
intolerant macrophytes
such as Ranunculus

Medium

Medium

Medium

Medium

Silt mobilisation should take place
when periods of high flow are
expected and outside of the main
growing season April to September.

ECOLOGY

Lowthorpe Weir
Constraint

Option: Modify Structure
Likelihood
Consequence

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

Access difficulties to the
weir structure. OS
mapping indicates the
presence of a track over
the mill race, but on-site
observations indicate
that this is now a
garden. Further, the
bearing capacity of the
culvert over the mill race
is not known.

Risk

Confidence

Description of consequence and
possible mitigation.

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will have
wider spatial impact than
local to the structure; low
– likely to localised or
recoverable impact)

(likelihood X
consequence)

Do we need to know more to be confident in constraint
occurring and help support mitigation? Describe how
certain the assessment is and what further work would
achieve in reducing uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

Medium

Low

Low

Medium: Access to the structure is likely to be
difficult, if not impossible. A more detailed survey
of the route and mill race cover slab would be
required to confirm this.

The consequence would be that
appropriate machinery would have
difficulty in accessing the structure
in order to modify.

Potential subsidence to
adjacent buildings as a
result of decreased
groundwater levels.

Medium

Low

Low

Medium: A topographic survey could determine
the relative levels of water within the mill race
and building ground floor levels. However,
observations on-site have identified that the land
on which the mill is located is somewhat lower
than the ground levels immediately adjacent to
the mill race.

The consequence would be
potential subsidence of the buildings
adjacent to the weir structure.

Bank instability

High

Low to Medium

Medium

High confidence that some bank stability issues
are likely to be encountered. The extent of bank
instability will depend on the degree of water
level reduction that is proposed, and thus the
distance upstream that will experience reduced
levels.

The consequence would be
unstable bank leading to potential
bank collapse. This could be
mitigated by carrying out bank
stabilisation works upstream, if
necessary.

High

Low

Low to Medium

Visual observations have identified the presence
of sediment on the bed upstream of the weir. It is
therefore considered highly likely that this
sediment will be mobilised and transported
downstream, which is likely to smother

The consequence would be the
temporary smothering of
downstream spawning grounds and
temporary reduction in water clarity.
This could be mitigated by carrying

penicillatus ssp
pseudofluitans.
ENGINEERING

GEOMORPHOLOGY
Smothering of spawning
gravels downstream

Lowthorpe Weir
Constraint

Option: Modify Structure
Likelihood
Consequence

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will have
wider spatial impact than
local to the structure; low
– likely to localised or
recoverable impact)

Risk

Confidence

(likelihood X
consequence)

Do we need to know more to be confident in constraint
occurring and help support mitigation? Describe how
certain the assessment is and what further work would
achieve in reducing uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

Description of consequence and
possible mitigation.

downstream gravels and accumulate at the
bridge crossing where the channel is constricted.

out the works during high flows to
ensure the sediment does not get
deposited on the bed.

High confidence that there would be impacts on
the recreational value of the area. The present
owners may not be comfortable about the
potential impacts on the mill pond as a result of
structure modification. Consultation with the
present owners of Lowthorpe Mill would be
required to determine their views.

The consequence would be adverse
impacts on the recreational value of
the mill, by potentially removing the
mill pond. This could be mitigated by
diverting the majority of flow along
the bypass channel, while modifying
the existing main structure to ensure
that the mill pond is still present.

HYDROLOGY
No hydrological constraints identified.

RECREATION AND SOCIO-ECONOMICS
Impacts on the owners
of the mill

Medium

Low

Low

CULTURAL HERITAGE
No cultural heritage constraints have been identified for this option.
Overall risk to SSSI Condition

Medium

Should option to be progressed for
feasibility assessment?

Yes
Needs further consultation

Lowthorpe Weir
Constraint

Option: Weir Removal
Likelihood

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

Consequence

Risk

Confidence

Description of consequence and
possible mitigation.

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will have
wider spatial impact than
local to the structure; low
– likely to localised or
recoverable impact)

(likelihood X
consequence)

Do we need to know more to be confident in constraint
occurring and help support mitigation? Describe how
certain the assessment is and what further work would
achieve in reducing uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

Silt transfer may result
in possible harm to silt
intolerant
macroinvertebrates.

Medium

Low

Low

Medium

Silt mobilisation should take place
when periods of high flow are
expected.

Possible harm to fish
breeding sites by silt
deposition into gravel
beds

Low

Low

Low

Medium

Silt mobilisation should take place
when periods of high flow are
expected.

Possible harm to
Lamprey ammocoetes
occupying sediment
beds behind structures

Low

Medium

Low

Medium

Electro-fish the sediment beds and
remove ammocoetes to place of
safety prior to removal of the
structure.

Silt release may result
in possible harm to silt
intolerant macrophytes
such as Ranunculus
penicillatus ssp
pseudofluitans.

Medium

Medium

Medium

Medium

Silt mobilisation should take place
when periods of high flow are
expected and outside of the main
growing season April to September.

Medium to High

Low

Low to Medium

Medium: Access to the structure is likely to be
difficult, if not impossible. A more detailed survey
of the route and mill race cover slab would be
required to confirm this.

The consequence would be that
appropriate machinery would not be
able to access the structure in order
to remove it.

ECOLOGY

ENGINEERING
Access difficulties to the
weir structure. OS
mapping indicates the
presence of a track over
the mill race, but on-site
observations indicate
that this is now a
garden. Further, the
bearing capacity of the
culvert over the mill race

Lowthorpe Weir
Constraint

Option: Weir Removal
Likelihood

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

Consequence

Risk

Confidence

Description of consequence and
possible mitigation.

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will have
wider spatial impact than
local to the structure; low
– likely to localised or
recoverable impact)

(likelihood X
consequence)

Do we need to know more to be confident in constraint
occurring and help support mitigation? Describe how
certain the assessment is and what further work would
achieve in reducing uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

Potential subsidence to
adjacent buildings as a
result of decreased
groundwater levels.

Medium

Low

Low

Medium: A topographic survey could determine
the relative levels of water within the mill race
and building ground floor levels. However,
observations on-site have identified that the land
on which the mill is located is somewhat lower
than the ground levels immediately adjacent to
the mill race.

The consequence would be
potential subsidence of the buildings
adjacent to the weir structure.

Bank instability

High

Low to Medium

Medium

High confidence that some bank stability issues
are likely to be encountered. The extent of bank
instability will depend on the degree of water
level reduction that is proposed, and thus the
distance upstream that will experience reduced
levels.

The consequence would be
unstable bank leading to potential
bank collapse. This could be
mitigated by carrying out bank
stabilisation works upstream, if
necessary.

Smothering of spawning
gravels downstream

High

Low

Low to Medium

Visual observations have identified the presence
of sediment on the bed upstream of the weir. It is
therefore considered highly likely that this
sediment will be transported downstream, which
is likely to smother downstream gravels and
accumulate at the bridge crossing where the
channel is constricted.

The consequence would be the
temporary smothering of
downstream spawning grounds and
temporary reduction in water clarity.
This could be mitigated by carrying
out the works during high flows to
ensure the sediment does not get
deposited on the bed.

Incision of channel bed

Medium

Low

Low

It is considered likely that following removal of
the weir the river would start to erode the bed as
a result of increased flow velocities, leading to
the creation of an incised channel.

The consequence would be the
creation of an incised channel and
increased supply of sediment to the
river. It is considered that this can
not be mitigated.

is not known.

GEOMORPHOLOGY

HYDROLOGY
No hydrological issues have been identified

Lowthorpe Weir
Constraint

Option: Weir Removal
Likelihood

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

Consequence

Risk

Confidence

Description of consequence and
possible mitigation.

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will have
wider spatial impact than
local to the structure; low
– likely to localised or
recoverable impact)

(likelihood X
consequence)

Do we need to know more to be confident in constraint
occurring and help support mitigation? Describe how
certain the assessment is and what further work would
achieve in reducing uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

Impacts on the owners
of the mill

Medium

Low

Low

High confidence that there would be impacts on
the recreational value of the area. The present
owners may not be comfortable about the
potential for the removal of the mill pond
upstream. Consultation with the present owners
of Lowthorpe Mill would be required to determine
their views.

The consequence would be adverse
impacts on the recreational value of
the mill, through loss of the mill
pond. This could be mitigated by
diverting the majority of flow along
the bypass channel, while modifying
the existing main structure to ensure
that the mill pond is still present.

Potential for migration of
unwanted fish species
into brown trout fishing
rivers

Medium

Medium

Medium

Can be confident that other fish species such as
pike and rainbow trout have the potential to
migrate into the beck which are currently
inaccessible due to the weirs. Would have to
check whether these species are present within
the downstream reaches through an electrofishing survey.

Consequence would be adverse
affects on specific brown trout
angling rivers. Other species are
likely to out-compete native brown
trout. No mitigation is considered
possible to the upstream migration
of such fish.

RECREATION

CULTURAL HERITAGE
No cultural heritage constraints have been identified for this option. The structure has not been identified as a Listed Building.
Overall risk to SSSI Condition

High

Should option to be progressed for
feasibility assessment?

Yes

Lowthorpe Weir
Constraint

Option: Provide fish pass
Likelihood
Consequence

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

Potential to mobilise
and transfer silt during
works, which may result
in possible harm to silt
intolerant
macroinvertebrates.

Risk

Confidence

Description of consequence and
possible mitigation.

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will have
wider spatial impact than
local to the structure; low
– likely to localised or
recoverable impact)

(likelihood X
consequence)

Do we need to know more to be confident in constraint
occurring and help support mitigation? Describe how
certain the assessment is and what further work would
achieve in reducing uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

Medium

Low

Low

Medium

Silt mobilisation should take place
when periods of high flow are
expected.

Possible harm to fish
breeding sites by silt
deposition into gravel
beds

Low

Low

Low

Medium

Silt mobilisation should take place
when periods of high flow are
expected.

Possible harm to
Lamprey ammocoetes
occupying sediment
beds behind structures
which may become
disturbed during works

Low

Medium

Low

Medium

Electro-fish the sediment beds and
remove ammocoetes to place of
safety prior to removal of the
structure.

Silt release during
works may result in
possible harm to silt
intolerant macrophytes
such as Ranunculus
penicillatus ssp
pseudofluitans.
ENGINEERING

Medium

Medium

Medium

Medium

Silt mobilisation should take place
when periods of high flow are
expected and outside of the main
growing season April to September.

ECOLOGY

No engineering constraints have been identified for this option. It would be reasonably straightforward to provide a fish pass at this location, although a certain volume of fill material may need
to be required to support the fish pass channel. If a structure was preferred on the bypass channel, the operation of the structures may need to be altered to increase the flow within the
bypass channel itself.
GEOMORPHOLOGY
Smothering of spawning

High

Low

Low to Medium

Visual observations have identified the presence

The consequence would be the

Lowthorpe Weir
Constraint

Option: Provide fish pass
Likelihood
Consequence

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will have
wider spatial impact than
local to the structure; low
– likely to localised or
recoverable impact)

Risk

Confidence

(likelihood X
consequence)

Do we need to know more to be confident in constraint
occurring and help support mitigation? Describe how
certain the assessment is and what further work would
achieve in reducing uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

gravels downstream

Description of consequence and
possible mitigation.

of sediment on the bed upstream of the weir. It is
therefore considered highly likely that this
sediment will be transported downstream, which
is likely to smother downstream gravels and
accumulate at the bridge crossing where the
channel is constricted.

temporary smothering of
downstream spawning grounds and
temporary reduction in water clarity.
This could be mitigated by carrying
out the works during high flows to
ensure the sediment does not get
deposited on the bed.

An electrofishing survey downstream of the
structure would determine the potential for
upstream migration of fish species.

There is potential for a range of
species to migrate into the upper
reaches of the Kelk Beck
(depending on the fish pass design),
which are predominantly brown trout
fishing reaches. There is potential
for brown trout to be out-competed
by species such as pike and
rainbow trout, which may migrate
upstream, which may affect the
recreational value to the anglers.
There may also be an economic
impact resulting from anglers fishing
alternative reaches.

HYDROLOGY
No hydrological constraints identified for this option.
RECREATION AND SOCIO ECONOMIC
Migration of un-wanted
fish species into brown
trout stream

High

Low to Medium

Medium

CULTURAL HERITAGE
No cultural heritage constraints have been identified for this option. The structure has not been identified as a Listed Building.
Overall risk to SSSI Condition

High

Should option to be progressed for
feasibility assessment?

Yes

Lowthorpe Weir
Constraint

Option: Other (utilising the current bypass channel as the main channel)
Likelihood
Consequence
Risk
Confidence

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will have
wider spatial impact than
local to the structure; low
– likely to localised or
recoverable impact)

(likelihood X
consequence)

Do we need to know more to be confident
in constraint occurring and help support
mitigation? Describe how certain the
assessment is and what further work
would achieve in reducing uncertainty.
High – Has supporting scientific
evidence
Medium – Some evidence
Low – Needs further research

Description of consequence and possible
mitigation.

ECOLOGY
No ecological constraints identified for this option.
ENGINEERING
Access difficulties to the
weir structure. OS
mapping indicates the
presence of a track over
the mill race, but on-site
observations indicate
that this is now a
garden. Further, the
bearing capacity of the
culvert over the mill race
is not known.

Medium

Low

Low

Medium: Access to the structure is
likely to be difficult, if not impossible.
A more detailed survey of the route
and mill race cover slab would be
required to confirm this.

The consequence would be that appropriate
machinery would not be able to access the
structure in order to remove it.

Potential subsidence to
adjacent buildings as a
result of decreased
groundwater levels.

Medium

Low

Low

Medium: A topographic survey could
determine the relative levels of
water within the mill race and
building ground floor levels.
However, observations on-site have
identified that the land on which the
mill is located is somewhat lower
than the ground levels immediately
adjacent to the mill race.

The consequence would be potential subsidence
of the buildings adjacent to the weir structure.

Bank instability

High

Low to Medium

Medium

High confidence that some bank
stability issues are likely to be
encountered. The extent of bank
instability will depend on the degree
of water level reduction that is
proposed, and thus the distance
upstream that will experience
reduced levels.

The consequence would be unstable bank
leading to potential bank collapse. This could be
mitigated by carrying out bank stabilisation
works upstream, if necessary.

Lowthorpe Weir
Constraint

Option: Other (utilising the current bypass channel as the main channel)
Likelihood
Consequence
Risk
Confidence

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will have
wider spatial impact than
local to the structure; low
– likely to localised or
recoverable impact)

(likelihood X
consequence)

Do we need to know more to be confident
in constraint occurring and help support
mitigation? Describe how certain the
assessment is and what further work
would achieve in reducing uncertainty.
High – Has supporting scientific
evidence
Medium – Some evidence
Low – Needs further research

Potential capacity
concerns regarding the
culvert downstream
along the bypass
channel
GEOMORPHOLOGY

Medium

Low

Low

A detailed inspection of the culvert
should be undertaken to determine
the volume of water which can pass
under the culvert.

The consequence could be increased flood risk
upstream of the culvert due to flood flows not
being able to flow underneath. This risk could be
reduced by upgrading or removing this culvert.

Site works may disturb
the channel bed and
banks and create short
term increase in
sediment supply.

High

Low to Medium

Medium

Can be relatively confident that
there would be a short term increase
in sediment supply to the channel.
The confidence with regard to
sediment transport could be
increased by carrying out a survey
to determine the depth of silt on the
channel bed upstream of the
structure.

The consequence would be transfer of sediment
into the channel and downstream transport onto
potential spawning grounds. There is also likely
to be a reduction in water clarity due to the
transported sediment (although the water is
already turbid). This could be mitigated by
carrying out works when periods of high flow are
expected to transport the sediment downstream.

Likely requirement to
‘top up’ mill pond if
majority of water
diverted along the
bypass channel.

High

Low

Low to Medium

Can be relatively confident that
there would be a requirement to top
up the water within the mill pond to
maintain high water levels in this
section.

The consequence would be the requirement to
install a device which could pump water from the
bypass channel into the pond upstream of the
weir.

Potential flood risk to
culvert downstream

Medium

Low

Low to Medium

Un-confident: It is unknown at this
stage whether the culvert would be
able to cope with the flows. A flood
risk assessment would increase
confidence.

The consequence could be potential destruction
of the culvert. There may also be increased flood
risk to the road and agricultural land.

Description of consequence and possible
mitigation.

HYDROLOGY

RECREATION AND SOCIO ECONOMIC
No recreational or socio economic constraints identified.

Lowthorpe Weir
Constraint

Option: Other (utilising the current bypass channel as the main channel)
Likelihood
Consequence
Risk
Confidence

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will have
wider spatial impact than
local to the structure; low
– likely to localised or
recoverable impact)

(likelihood X
consequence)

Do we need to know more to be confident
in constraint occurring and help support
mitigation? Describe how certain the
assessment is and what further work
would achieve in reducing uncertainty.
High – Has supporting scientific
evidence
Medium – Some evidence
Low – Needs further research

Description of consequence and possible
mitigation.

CULTURAL HERITAGE
No cultural heritage constraints identified for this option. The structure is not identified as a Listed Building.
Overall risk to SSSI Condition

Medium

Should option to be progressed for
feasibility assessment?

Yes

Foston Mill weir – Commentary on options
Options

Brief commentary

Removal

•

Complete removal of the structure is feasible in engineering terms, but would be costly and disruptive. The works themselves
would need to be undertaken manually due to lack of vehicular access. Removal of the weir would cause a significant drop in
upstream water levels (c. 1.5m estimated), which is likely to have a significant effect on a number of structures, and for a
large distance upstream. The most significant impacts would be on those structures closest to the weir, including the
adjacent retaining walls (and hence possibly buildings), and the Sheepdike Bridge upstream. It may be possible to mitigate
the structural impact of this by reinforcing the banks in these locations (e.g. through installation of sheet piles to below new
bed level). However, this would be difficult to achieve given the accessibility problems. This option is unlikely to be feasible in
the short to medium term.

Modify structure

•

Minor modifications could be achieved relatively easily by, for example, removing the existing thin plate weir. This would drop
water levels on to the concrete weir sill and reduce upstream water levels by 75 to 100mm. However, the benefit that this
may have would have to be offset against the reduced effectiveness of the Environment Agency’s gauging station (note that
this comment applies to any options for changing water levels or channel dimensions in this location). Minor works could be
easily achieved (in engineering terms) in the short term.
More significant modifications would have a greater impact. The works themselves would become more challenging as they
would involve changes to the concrete and / or brick structure. The degree of impact on other structures would also increase
as water levels were reduced further. The feasibility of this would depend on the extent of changes.

•

Alter operation
of structure

•

The structure operates only as a gauging station weir, and significant changes to the weir height are unlikely to occur
frequently (consultation with Environment Agency staff should be able to confirm this). There is little scope, therefore, for
changing the operation of the weir.

Provide fish
pass

•

There is an existing assumed incomplete eel pass at the structure; it does not appear that the structure has any water within
it. A review of this eel pass may identify that simple works can be completed to allow it to operate.
The most realistic option for provision of a full fish pass at this location would be to infill the existing channel downstream of
the weir to create a series of steps (pools) and smaller weir drops. This would need to be done in careful consultation with
Environment Agency gauging staff, due to the risk that this could change the behaviour of the gauging station (e.g. increase
the risk of the weir drowning out at high flows).
Given site constraints, in terms of proximity of adjacent buildings, a bespoke fish pass parallel to the main channel is unlikely
to be feasible in the short to medium term.

•

•
Other

•

An alternative to modifying the mill weir itself may be to consider modifications to the left hand channel structure, so that this
channel takes the river flows instead of the existing weir. However, as there is currently no information available on the left
hand channel structure, the full impact of this cannot be ascertained. In addition, it may not be deemed acceptable to have
the main river flows running under a residential property, due to potential increases in flood risk. Further, a reduction in
upstream water levels due to works on the left bank would have the same potential structural impacts as outlined above, and
thus the same constraints. Additional inspections are required, but this is unlikely to be a viable option in the short term.

Weir Assessment
Foston Mill Weir
Constraint

Option: Do Nothing
Likelihood

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

Consequence

Risk

Confidence

Description of consequence and
possible mitigation.

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will have
wider spatial impact than
local to the structure; low
– likely to localised or
recoverable impact)

(likelihood X
consequence)

Do we need to know more to be confident in
constraint occurring and help support mitigation?
Describe how certain the assessment is and what
further work would achieve in reducing uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

Ecological requirements
of SSSI designated
species and habitats not
improved by in channel
structures

High

Medium

High

Medium -

Impoundment will limit ecological
diversity and does not meet SSSI
conservation objectives.

Barrier to fish passage

High

High

High

The Foston Mill weir is currently acting as a
barrier to fish passage. This will continue if the
do nothing option was preferred.

The consequence would be that fish
would continue to be prevented
from migrating to upstream areas.

ECOLOGY

ENGINEERING
No engineering constraints have been identified for this option. The site visits have identified that the structure is in a good condition, and it is likely to remain so as it is maintained as an
Environment Agency gauging station.
GEOMORPHOLOGY
Further deposition of
sediment

High

Low to Medium

Medium

High - sediment would be deposited in the
future if the do nothing option was preferred.

The consequence would be further
sedimentation on the channel bed.

Channel form and
function modified

High

Medium

High

High – modification of form and function
confirmed by geomorphological assessment

Chalk stream character is altered
and needs to be artificially
recreated.

High

Medium

High

High – Impoundment impacts from structure
documented in geomorphological assessment
and weir assessment

In channel structure impounds flow
upstream resulting in change in
chalk stream habitat and a loss of
flow diversity. This could be
mitigated by modifying either the
structure or the operation.

HYDROLOGY
Natural hydrological
regime modified by in
stream structure

RECREATIONAL AND SOCIO-ECONOMIC
No recreational or socio-economic constraints identified.

Foston Mill Weir
Constraint

Option: Do Nothing
Likelihood

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

Consequence

Risk

Confidence

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will have
wider spatial impact than
local to the structure; low
– likely to localised or
recoverable impact)

(likelihood X
consequence)

Do we need to know more to be confident in
constraint occurring and help support mitigation?
Describe how certain the assessment is and what
further work would achieve in reducing uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

Description of consequence and
possible mitigation.

CULTURAL HERITAGE
No cultural heritage constraints identified. The Mill Farmhouse has been identified as a Grade II Listed Building, however the do nothing option is unlikely to affect this building.
Overall risk to SSSI Condition

High

Should option to be progressed for
feasibility assessment?

No

Foston Mill Weir
Constraint

Option: Alter operation
Likelihood
Consequence

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

Silt transfer may result
in possible harm to silt
intolerant
macroinvertebrates.

Risk

Confidence

Description of consequence and
possible mitigation.

What will the impact be (high –
will affect site integrity or
catchment scale; medium – will
have wider spatial impact than
local to the structure; low – likely
to localised or recoverable
impact)

(likelihood X consequence)

Do we need to know more to be
confident in constraint occurring and
help support mitigation? Describe how
certain the assessment is and what
further work would achieve in reducing
uncertainty.
High – Has supporting scientific
evidence
Medium – Some evidence
Low – Needs further research

Medium

Low

Low to Medium

Medium

Silt mobilisation should take place
when periods of high flow are
expected.

Possible harm to fish
breeding sites by silt
deposition into gravel
beds

Low

Low

Low

Medium

Silt mobilisation should take place
when periods of high flow are
expected.

Possible harm to
Lamprey ammocoetes
occupying sediment
beds behind structures

Low

Medium

Low

Medium

Electro-fish the sediment beds and
remove ammocoetes to place of
safety

Silt release may result
in possible harm to silt
intolerant macrophytes
such as Ranunculus
penicillatus ssp
pseudofluitans.

Medium

Medium

Medium

Medium

Silt mobilisation should take place
when periods of high flow are
expected and outside of the main
growing season April to September.

Medium

Low

Low

Low: There is no information
regarding the potential impacts at
present. It will be necessary to
undertake an analysis of the
backwater from the existing weir
to determine which structures
require further inspection in order
to improve confidence in the
effect of changes to water levels
on upstream structures.

The consequence has the potential
to affect several structures
upstream, namely Sheepdike
Bridge, retaining walls and buildings
/ barns close to the river.

ECOLOGY

ENGINEERING
Bank instability and
subsidence at nearby
buildings and structures

Foston Mill Weir
Constraint

Option: Alter operation
Likelihood
Consequence

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

Risk

Confidence

Description of consequence and
possible mitigation.

What will the impact be (high –
will affect site integrity or
catchment scale; medium – will
have wider spatial impact than
local to the structure; low – likely
to localised or recoverable
impact)

(likelihood X consequence)

Do we need to know more to be
confident in constraint occurring and
help support mitigation? Describe how
certain the assessment is and what
further work would achieve in reducing
uncertainty.
High – Has supporting scientific
evidence
Medium – Some evidence
Low – Needs further research

High

Low to Medium

Medium

Can be relatively confident that
there would be a short term
increase in sediment supply to the
channel, by mobilising deposited
sediment due to increased
periodic velocities over the weir.
The confidence with regard to
sediment transport could be
increased by carrying out a
survey to determine the depth of
silt on the channel bed upstream
of the structure.

The consequence would be transfer
of sediment into the channel and
downstream transport onto potential
spawning grounds. There is also
likely to be a reduction in water
clarity due to the transported
sediment. This could be mitigated
by carrying out works when periods
of high flow are expected to
transport the sediment downstream.

High

Low to Medium

Medium

High: Foston Mill weir is currently
used to gauge water levels within
the Foston Beck. Consultation
with Environment Agency staff
has identified that the weir can
not be lowered any further without
compromising the effectiveness
as a gauging weir.

The consequence of altering the
operation of the weir would be the
loss of a gauging station along the
river. This could be mitigated by
utilising an existing structure
elsewhere in the catchment as a
gauging station.

Medium to High

Low

Low

Can be relatively confident that
altering the operation has the
potential to reduce the amenity
value by reducing the pond depth
upstream.

The consequence is likely to be
reduced amenity value upstream
which may affect the economic
income from private fishing along
the river.

Medium

Medium

Medium

Low: There is no information
regarding the potential impacts at
present. It will be necessary to
undertake an analysis of the
backwater from the existing weir to

The consequence would be
potential subsidence of a Listed
Building

GEOMORPHOLOGY
Altering the operation of
the weir may disturb the
channel bed and banks
and create short term
increase in sediment
supply.

HYDROLOGY
The weir can not be
lowered any further
without compromising
use as gauging station

RECREATIONAL AND SOCIO ECONOMIC
Potential loss of pool
habitat upstream
affecting recreational
value e.g. fishing
CULTURAL HERITAGE
Potential impacts on
Listed Building (Grade
II).

Foston Mill Weir
Constraint

Option: Alter operation
Likelihood
Consequence

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

Overall risk to SSSI Condition

What will the impact be (high –
will affect site integrity or
catchment scale; medium – will
have wider spatial impact than
local to the structure; low – likely
to localised or recoverable
impact)

Medium

Risk

Confidence

(likelihood X consequence)

Do we need to know more to be
confident in constraint occurring and
help support mitigation? Describe how
certain the assessment is and what
further work would achieve in reducing
uncertainty.
High – Has supporting scientific
evidence
Medium – Some evidence
Low – Needs further research

determine which structures require
further inspection in order to
improve confidence in the effect of
changes to water levels on
upstream structures.
Should option to be progressed for
feasibility assessment?

Description of consequence and
possible mitigation.

No

Foston Mill Weir
Constraint

Option: Modify structure
Likelihood
Consequence

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

Silt transfer may result
in possible harm to silt
intolerant
macroinvertebrates.

Risk

Confidence

Description of consequence and
possible mitigation.

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will have
wider spatial impact than
local to the structure; low
– likely to localised or
recoverable impact)

(likelihood X
consequence)

Do we need to know more to be confident in
constraint occurring and help support mitigation?
Describe how certain the assessment is and what
further work would achieve in reducing uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

Medium

Low

Low

Medium

Silt mobilisation should take place
when periods of high flow are
expected.

Possible harm to fish
breeding sites by silt
deposition into gravel
beds

Low

Low

Low

Medium

Silt mobilisation should take place
when periods of high flow are
expected.

Possible harm to
Lamprey ammocoetes
occupying sediment
beds behind structures

Low

Medium

Low

Medium

Electro-fish the sediment beds and
remove ammocoetes to place of
safety

Silt release may result
in possible harm to silt
intolerant macrophytes
such as Ranunculus
penicillatus ssp
pseudofluitans.

Medium

Medium

Medium

Medium

Silt mobilisation should take place
when periods of high flow are
expected and outside of the main
growing season April to September.

Potential for migration of
unwanted fish species
into brown trout fishing
rivers

High

Medium

Medium to High

Can be confident that other fish species such
as pike and rainbow trout are likely to migrate
into rivers which are currently inaccessible
due to the weirs. Would have to check
whether these species are present within the
downstream reaches.

Consequence would be adverse
affects on specific brown trout
angling rivers. Other species are
likely to out-compete native brown
trout. No mitigation is considered
possible to the upstream migration
of such fish.

High

Low

Low to Medium

High: We can be relatively confident that
vehicular access to the weir is not possible,
given the presence of buildings on either side

The consequence would be that any
works carried out to modify the
structure would have to be

ECOLOGY

ENGINEERING
Lack of vehicular
access to the weir itself

Foston Mill Weir
Constraint

Option: Modify structure
Likelihood
Consequence

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will have
wider spatial impact than
local to the structure; low
– likely to localised or
recoverable impact)

Risk

Confidence

(likelihood X
consequence)

Do we need to know more to be confident in
constraint occurring and help support mitigation?
Describe how certain the assessment is and what
further work would achieve in reducing uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

Description of consequence and
possible mitigation.

of the weir.

undertaken manually. This will limit
the modifications which can be
carried out to the weir.

Lack of access to the
channel downstream of
the structure

High

Low

Low to Medium

Low: For a better understanding of the
structure downstream of the weir, initial
discussions with Environment Agency staff
would be required to glean additional
information. Vegetation clearance would also
assist in the visual inspection downstream.

The consequence is that a full
assessment can not be carried out
due to overgrown vegetation.

Bank instability and
subsidence at nearby
buildings and structures

Medium

Low

Low

Low: There is no information regarding the
potential impacts at present. It will be
necessary to undertake an analysis of the
backwater from the existing weir to determine
which structures require further inspection in
order to improve confidence in the effect of
changes to water levels on upstream
structures.

The consequence has the potential
to affect several structures
upstream, namely Sheepdike
Bridge, retaining walls and buildings
/ barns close to the river.

High

Low to Medium

Medium

Can be relatively confident that there would
be a short term increase in sediment supply to
the channel, by mobilising deposited sediment
during modification works. The confidence
with regard to sediment transport could be
increased by carrying out a survey to
determine the depth of silt on the channel bed
upstream of the structure.

The consequence would be transfer
of sediment into the channel and
downstream transport onto potential
spawning grounds. There is also
likely to be a reduction in water
clarity due to the transported
sediment (although the water is
already turbid). This could be
mitigated by carrying out works
when periods of high flow are
expected to transport the sediment
downstream.

GEOMORPHOLOGY
Modifications to the weir
may disturb the channel
bed and banks and
create short term
increase in sediment
supply.

Foston Mill Weir
Constraint

Option: Modify structure
Likelihood
Consequence

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

Risk

Confidence

Description of consequence and
possible mitigation.

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will have
wider spatial impact than
local to the structure; low
– likely to localised or
recoverable impact)

(likelihood X
consequence)

Do we need to know more to be confident in
constraint occurring and help support mitigation?
Describe how certain the assessment is and what
further work would achieve in reducing uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

High

Low to Medium

Medium

High: Foston Mill weir is currently used to
gauge water levels within the Foston Beck.
Minor modifications to the weir could be
achieved relatively easily by, for example
removing the existing thin plate weir.

The consequence would be the loss
of a gauging station along the river.
This could be mitigated by utilising
an existing structure elsewhere in
the catchment as a gauging station.

Medium

Low

Low

We can be relatively confident that modifying
the weir is likely to have an adverse affect on
the fishing pond upstream of the weir.

Adverse impact on the fishing pond
upstream of the weir. This could be
mitigated by enhancing fishing
areas elsewhere in the catchment.

Medium

Medium

Medium

Low: There is no information regarding the
potential impacts at present. It will be
necessary to undertake an analysis of the
backwater from the existing weir to determine
which structures require further inspection in
order to improve confidence in the effect of
changes to water levels on upstream
structures.

The consequence would be
potential subsidence of a Listed
Building

HYDROLOGY
Loss of Environment
Agency gauging facility

RECREATIONAL AND
SOCIO-ECONOMIC
Impacts on fishing
amenity upstream

CULTURAL HERITAGE
Potential impacts on
Listed Building (Grade
II).

Overall risk to SSSI Condition

Medium

Should option to be progressed for
feasibility assessment?

Yes

Foston Mill Weir
Constraint

Option: Weir Removal
Likelihood

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

Consequence

Risk

Confidence

Description of consequence and
possible mitigation.

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will have
wider spatial impact than
local to the structure; low
– likely to localised or
recoverable impact)

(likelihood X
consequence)

Do we need to know more to be confident in
constraint occurring and help support mitigation?
Describe how certain the assessment is and what
further work would achieve in reducing uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

Loss of pool habitat
downstream of weir.

High

Low to Medium

Medium

We can be confident that the pool habitat
downstream of the weir would be lost if the
weir was to be removed.

Consequence would be the loss of
deep pool habitat downstream of
the weir, which is currently providing
resting habitat for fish. Mitigation
could involve re-profiling the bed
level within the river to create slower
flowing pools elsewhere.

Silt transfer may result
in possible harm to silt
intolerant
macroinvertebrates.

Medium

Low

Low

Medium

Silt mobilisation should take place
when periods of high flow are
expected.

Possible harm to fish
breeding sites by silt
deposition into gravel
beds

Low

Low

Low

Medium

Silt mobilisation should take place
when periods of high flow are
expected.

Possible harm to
Lamprey ammocoetes
occupying sediment
beds behind structures

Low

Medium

Low

Medium

Electro-fish the sediment beds and
remove ammocoetes to place of
safety

Silt release may result
in possible harm to silt
intolerant macrophytes
such as Ranunculus
penicillatus ssp
pseudofluitans.

Medium

Medium

Medium

Medium

Silt mobilisation should take place
when periods of high flow are
expected and outside of the main
growing season April to September.

High

Low

Low to Medium

High: We can be relatively confident that

The consequence would be that any

ECOLOGY

ENGINEERING
Lack of vehicular

Foston Mill Weir
Constraint

Option: Weir Removal
Likelihood

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

Consequence

Risk

Confidence

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will have
wider spatial impact than
local to the structure; low
– likely to localised or
recoverable impact)

(likelihood X
consequence)

Do we need to know more to be confident in
constraint occurring and help support mitigation?
Describe how certain the assessment is and what
further work would achieve in reducing uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

access to the weir itself

Description of consequence and
possible mitigation.

vehicular access to the weir is not possible,
given the presence of buildings on either side
of the weir.

works carried out to remove the
structure would have to be
undertaken manually.

Lack of access to the
channel downstream of
the structure

High

Low

Low to Medium

Low: For a better understanding of the
structure downstream of the weir, initial
discussions with Environment Agency staff
would be required to glean additional
information. Vegetation clearance would also
assist in the visual inspection downstream.

The consequence is that a full
assessment can not be carried out
due to overgrown vegetation.

Bank instability and
subsidence at nearby
buildings and structures

Medium

Low

Low

Low: There is no information regarding the
potential impacts at present. It will be
necessary to undertake an analysis of the
backwater from the existing weir to determine
which structures require further inspection in
order to improve confidence in the effect of
changes to water levels on upstream
structures.

The consequence has the potential
to affect several structures
upstream, namely Sheepdike
Bridge, retaining walls and buildings
/ barns close to the river.

High

Low to Medium

Medium

Can be relatively confident that there would
be a short term increase in sediment supply to
the channel. The confidence with regard to
sediment transport could be increased by
carrying out a survey to determine the depth
of silt on the channel bed upstream of the
structure.

The consequence would be transfer
of sediment into the channel and
downstream transport onto potential
spawning grounds. There is also
likely to be a reduction in water
clarity due to the transported
sediment (although the water is
already turbid). This could be
mitigated by carrying out works
when periods of high flow are
expected to transport the sediment
downstream.

GEOMORPHOLOGY
Site works may disturb
the channel bed and
banks and create short
term increase in
sediment supply.

Foston Mill Weir
Constraint

Option: Weir Removal
Likelihood

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

Consequence

Risk

Confidence

Description of consequence and
possible mitigation.

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will have
wider spatial impact than
local to the structure; low
– likely to localised or
recoverable impact)

(likelihood X
consequence)

Do we need to know more to be confident in
constraint occurring and help support mitigation?
Describe how certain the assessment is and what
further work would achieve in reducing uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

High

Low to Medium

Medium

High: Foston Mill weir is currently used to
gauge water levels within the Foston Beck.
Removal of the weir would remove this facility.

The consequence would be the loss
of a gauging station along the river.
This could be mitigated by utilising
another structure which can not be
removed within the catchment.

Medium

Medium

Medium

Can be confident that other fish species such
as pike and rainbow trout have the potential to
migrate into rivers which are currently
inaccessible due to the weirs. Would have to
check whether these species are present
within the downstream reaches through an
electro-fishing survey.

Consequence would be adverse
affects on specific brown trout
angling rivers. Other species are
likely to out-compete native brown
trout. No mitigation is considered
possible to the upstream migration
of such fish.

Medium

Low

Low to Medium

Low: There is no information regarding the
potential impacts at present. It will be
necessary to undertake an analysis of the
backwater from the existing weir to determine
which structures require further inspection in
order to improve confidence in the effect of
changes to water levels on upstream
structures.

The consequence has the potential
to affect a Grade II Listed Building.

HYDROLOGY
Loss of Environment
Agency gauging facility

RECREATION AND
SOCIO ECONOMICS
Potential for migration of
unwanted fish species
into brown trout fishing
rivers

CULTURAL HERITAGE
Impacts on Grade II
Listed Mill Farmhouse

Overall risk to SSSI Condition

Medium

Should option to be progressed for
feasibility assessment?

No
Due to exisiting infracture on site and
potential impact to bridges upstream

Foston Mill Weir
Constraint

Option: Provide suitable fish pass
Likelihood
Consequence

Constraints refer to
disbenefits of
undertaking a
restoration action. E.g.
loss of habitat, reasons
that action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be
realised (high- based
on other examples or
direct cause effect;
medium- based on
theoretical or indirect
effect; Low – not known
or not seen elsewhere
but included as
precautionary)

Potential for silt
mobilisation and
transfer during works.
This may result in
possible harm to silt
intolerant
macroinvertebrates.

Risk

Confidence

Description of consequence and
possible mitigation.

What will the impact
be (high – will affect
site integrity or
catchment scale;
medium – will have
wider spatial impact
than local to the
structure; low – likely
to localised or
recoverable impact)

Likelihood x
Consequence

Do we need to know more to be confident in
constraint occurring and help support
mitigation? Describe how certain the
assessment is and what further work would
achieve in reducing uncertainty.

Medium

Low

Low

Medium

Silt mobilisation should take place
when periods of high flow are
expected.

Possible harm to fish
breeding sites by silt
deposition into gravel
beds during works

Low

Low

Low

Medium

Silt mobilisation should take place
when periods of high flow are
expected.

Possible harm to
Lamprey ammocoetes
occupying sediment
beds behind structures
which may become
disturbed during works

Low

Medium

Low

Medium

Electro-fish the sediment beds and
remove ammocoetes to place of
safety

Silt release during
works may result in
possible harm to silt
intolerant macrophytes
such as Ranunculus
penicillatus ssp
pseudofluitans.

Medium

Medium

Medium

Medium

Silt mobilisation should take place
when periods of high flow are
expected and outside of the main
growing season April to September.

High

Low

Low to Medium

High: We can be relatively confident that
vehicular access to the weir is not possible,

The consequence would be that any
works carried out to install a

ECOLOGY

ENGINEERING
Lack of vehicular
access to the weir itself

Foston Mill Weir
Constraint

Option: Provide suitable fish pass
Likelihood
Consequence

Constraints refer to
disbenefits of
undertaking a
restoration action. E.g.
loss of habitat, reasons
that action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be
realised (high- based
on other examples or
direct cause effect;
medium- based on
theoretical or indirect
effect; Low – not known
or not seen elsewhere
but included as
precautionary)

What will the impact
be (high – will affect
site integrity or
catchment scale;
medium – will have
wider spatial impact
than local to the
structure; low – likely
to localised or
recoverable impact)

Risk

Confidence

Likelihood x
Consequence

Do we need to know more to be confident in
constraint occurring and help support
mitigation? Describe how certain the
assessment is and what further work would
achieve in reducing uncertainty.

Description of consequence and
possible mitigation.

given the presence of buildings on either side
of the weir.

bespoke fish pass would have to be
undertaken manually.

GEOMORPHOLOGY
Site works may disturb
the channel bed and
banks and create short
term increase in
sediment supply.

High

Low to Medium

Medium

Can be relatively confident that there would
be a short term increase in sediment supply to
the channel. The confidence with regard to
sediment transport could be increased by
carrying out a survey to determine the depth
of silt on the channel bed upstream of the
structure.

The consequence would be transfer
of sediment into the channel and
downstream transport onto potential
spawning grounds. There is also
likely to be a reduction in water
clarity due to the transported
sediment (although the water is
already turbid). This could be
mitigated by carrying out works
when periods of high flow are
expected to transport the sediment
downstream.

High

Low to Medium

Medium

Foston Mill weir is currently used to gauge
water levels within the Foston Beck. Careful
consultation with Agency gauging staff would
be required to determine the potential impacts
on the gauging station.

The consequence may be loss of a
gauging station along the river.

Medium

Medium

Can be confident that other fish species such
as pike and rainbow trout are likely to migrate
into rivers which are currently inaccessible
due to the weir. Would have to check whether
these species are present within the
downstream reaches.

Consequence would be adverse
affects on specific brown trout
angling rivers. Other species are
likely to out-compete native brown
trout. No mitigation is considered
possible to the upstream migration
of such fish.

HYDROLOGY
Potential to drown out
the weir during high
flows

RECREATION AND SOCIO ECONOMICS
Potential for migration of
unwanted fish species
into brown trout fishing
rivers

Medium

Foston Mill Weir
Constraint

Option: Provide suitable fish pass
Likelihood
Consequence

Constraints refer to
disbenefits of
undertaking a
restoration action. E.g.
loss of habitat, reasons
that action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be
realised (high- based
on other examples or
direct cause effect;
medium- based on
theoretical or indirect
effect; Low – not known
or not seen elsewhere
but included as
precautionary)

Low

Risk

Confidence

What will the impact
be (high – will affect
site integrity or
catchment scale;
medium – will have
wider spatial impact
than local to the
structure; low – likely
to localised or
recoverable impact)

Likelihood x
Consequence

Do we need to know more to be confident in
constraint occurring and help support
mitigation? Describe how certain the
assessment is and what further work would
achieve in reducing uncertainty.

Low

Low

Description of consequence and
possible mitigation.

CULTURAL HERITAGE
Impacts on the Mill
Farmhouse Grade II
Listed Building

Overall risk to SSSI Condition

Medium

In order to determine the risk to the Mill
Consequence could be adverse
Farmhouse, it would be necessary to know
impacts on the listed building,
what the preferred design would be. There is
however this is considered unlikely
unlikely to be any impact on the structure if
given the confined space in which to
the existing fish pass is completed.
work.
Should option to be progressed for
feasibility assessment?
No
Limited room available for a fishpass, but
potential to re-connect eel pass

Foston Mill Weir
Constraint

Option: Other (utilisation of the left hand bypass channel)
Likelihood
Consequence
Risk

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

Confidence

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will have
wider spatial impact than
local to the structure; low
– likely to localised or
recoverable impact)

(likelihood X
consequence)

Do we need to know more to be confident in
constraint occurring and help support mitigation?
Describe how certain the assessment is and what
further work would achieve in reducing uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

Description of consequence and
possible mitigation.

ECOLOGY
No ecological constraints identified.
ENGINEERING
Presence of a
residential property over
the left hand channel

High

Low

Low to Medium

There is currently no information regarding the
left hand channel, therefore additional
information would be required to identify
whether the channel could contain flood flows.

The residential property currently
located above the left hand channel
could be subject to increased flood
risk if this channel was utilised as
the main channel in the future.

Bank instability and
subsidence at nearby
buildings and structures

Medium

Low

Low

Low: There is no information regarding the
potential impacts at present. It will be
necessary to undertake an analysis of the
backwater from the existing weir to determine
which structures require further inspection in
order to improve confidence in the effect of
changes to water levels on upstream
structures.

The consequence has the potential
to affect several structures
upstream, namely Sheepdike
Bridge, retaining walls and buildings
/ barns close to the river.

High

Low to Medium

Medium

Can be relatively confident that there would
be a short term increase in sediment supply to
the channel. The confidence with regard to
sediment transport could be increased by
carrying out a survey to determine the depth
of silt on the channel bed upstream of the
structure.

The consequence would be transfer
of sediment into the channel and
downstream transport onto potential
spawning grounds. There is also
likely to be a reduction in water
clarity due to the transported
sediment (although the water is
already turbid). This could be
mitigated by carrying out works
when periods of high flow are
expected to transport the sediment
downstream.

GEOMORPHOLOGY
Site works may disturb
the channel bed and
banks and create short
term increase in
sediment supply.

Foston Mill Weir
Constraint

Option: Other (utilisation of the left hand bypass channel)
Likelihood
Consequence
Risk

Constraints refer to
disbenefits of undertaking a
restoration action. E.g. loss
of habitat, reasons that
action is technically
unfeasible. Constraints
should be specific

How likely is it that the
constraint will be realised
(high- based on other
examples or direct cause
effect; medium- based on
theoretical or indirect
effect; Low – not known or
not seen elsewhere but
included as precautionary)

What will the impact be
(high – will affect site
integrity or catchment
scale; medium – will have
wider spatial impact than
local to the structure; low
– likely to localised or
recoverable impact)

(likelihood X
consequence)

Do we need to know more to be confident in
constraint occurring and help support mitigation?
Describe how certain the assessment is and what
further work would achieve in reducing uncertainty.
High – Has supporting scientific evidence
Medium – Some evidence
Low – Needs further research

Loss of Environment
Agency gauging facility

High

Low to Medium

Medium

High: Foston Mill weir is currently used to
gauge water levels within the Foston Beck.
Removal of the weir would remove this facility.

The consequence would be the loss
of a gauging station along the river.
This is not possible to mitigate
unless an alternative structure could
be utilised as a gauging station.

Potential increase in
flood risk to property

Medium to High

Low

Medium

Moderate: It is considered likely that there
would be an increased flood risk to the
property which is currently present above the
channel the left of the main channel. A flood
risk assessment would allow for increased
confidence.

The consequence could be more
regular inundation of the residential
property overlying the bypass
channel. This is difficult to mitigate
given the proximity of the property to
the channel.

Low

Low to Medium

Can be relatively confident that there would
be an adverse impact on the recreational
value resulting from loss of the mill pond
upstream. Consultation with the owners of
the property would be required to increased
confidence.

The consequence would be reduced
amenity value of the mill pond
upstream of the weir. This could be
mitigated by enhancing amenity
value elsewhere in the catchment.

Confidence

Description of consequence and
possible mitigation.

HYDROLOGY

RECREATION AND SOCIO-ECONOMIC
Impacts on recreational
value

High

CULTURAL HERITAGE
No cultural heritage constraints have been identified. The Mill Farmhouse has been identified as a Grade II Listed Building, however it is considered that this option would have little if any
impact on this building.
Overall risk to SSSI Condition

Medium

Should option to be progressed for
feasibility assessment?

Yes
As does not meet SSSI conservation
objectives

