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1. Introduction
1.1

Background

Working as part of a consortium comprising of Footprint Ecology, Alaska Environmental Contracting Ltd. and Cain BioEngineering Ltd., Edenvale Young Associates Ltd. (EVY) has been commissioned to provide hydrological and hydraulic
modelling support to a feasibility study to identify the opportunities for water level management to restore floodplain
grazing marsh in the Lower Frome and Piddle catchments, Dorset.
The study forms part of the Purbeck Keystone Project (PKP), a Heritage Lottery funded programme. Amongst broader
cultural and educational aims, the PKP has a commitment to “…support farming practices that encourage biodiversity
and maintain the increasingly rare habitats found in Purbeck” (Ref: PKP website). In support of this objective, water level
management plans (WLMP) in the Frome and Piddle designed to increase the area of non-designated land under
environmental management are proposed. Broad objectives include the restoration of grazing marsh to increase
breeding wader habitat and the restoration and maintenance of the extensive ditch networks on the lower floodplains of
the two rivers to the benefit of local flora and fauna.
This report covers the hydrological and hydraulic modelling assessment carried out in support of the above broad
objectives. The project requires that a flood risk assessment (FRA) is carried out for each landholding under
consideration in order to ensure that any adverse impacts of proposed modifications to the catchments are avoided or
appropriate mitigation implemented as necessary. This requirement is consistent with the Environment Agency’s WLMP
for the River Frome (Environment Agency/ Halcrow 2006) in which a clear need for hydrological and hydraulic modelling
of any proposed water level management structures is identified in order to ensure a system is produced which has no
adverse impact on flood risk to local property during extreme events.
As an adjunct to the FRA(s), water level management options have been examined in the model framework with a view
to producing a system that is both robust in terms of minimizing flood risk to local property and is both flexible and
functional in terms of producing a series of options which achieve water level management objectives.

1.2

Objectives and Deliverables

The principal aims and objectives of the hydrological and hydraulic modelling exercise as presented below were:
Creation of a hydraulic model covering each farm
Examination of the existing flooding mechanism on each land holding to inform selection of suitable water level
management options
Assessment of flood risk for each land holding – and adjacent properties – up to a maximum of the 100-year CC design
event
Assessment of the probable operational performance of proposed water level management options
Support to the production of a scheme that will be flexible in terms of adaptation to climate change, changes in farming
practices and ownership patterns and wildlife requirements
In addition to presence at meetings and consultations, final deliverables included:
Estimates of flood locations, areas and depths to inform the above aims
Final report covering an assessment of flood risk both pre- and post- the proposed water level management options
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1.3

Overview of Approach Taken in this Study

In order to identify suitable water level management options and to assess flood risk due the introduction of new
structures to the Lower Frome catchment, an entirely new broad-scale 1D-2D ISIS-TUFLOW model was constructed. Use
of this powerful modern modelling technique involved collection of cross sections covering both the main river and
selected areas of the ditch network stretching roughly from East Stoke to Wareham and subsequent pairing with LiDAR
survey of the surrounding floodplain.
In order that the 3 land holdings were represented in an integrated fashion – i.e. as part of the same catchment
floodplain – a single model was created for the lower Frome covering all areas under consideration. This allowed the
creation of a series of baseline outputs (simulations of flooding within the catchment in their current condition) from
which comparative changes in flood extents and levels could be derived (post inclusion of proposed engineering
alterations to the floodplain and ditch network) with greater confidence in the impacts of changes to one land holding on
other areas of the local catchment.
In consultation with members of the consortium undertaking the pre-feasibility study, the baseline outputs were used to
examine the existing flooding mechanism within the Frome catchment and to inform the strategic location of water level
management structures. Further simulations of the model were carried out, designed to assess the operational flexibility
of the proposed management system and to examine flood risk in the catchment.
It should be noted that previous modelling on this scale within the local catchments had not been attempted. The
outputs from this exercise and the data used in model construction are specific to the aims of this project alone. A
pragmatic approach to the characterisation of the behaviour of the local catchments has been taken proportionate to
flood risk and water level management within the study area.
As the project evolved, it became apparent that only a small area of the lower Piddle catchment as originally proposed
for water level management would be available for consideration. Consequently, a hydraulic model was not constructed
for this catchment. Instead, local LiDAR elevations were inspected in order to identify areas of the Piddle floodplain
which could potentially be manipulated to achieve WLMP objectives. It should be noted that flood risk within this
portion of the Lower Piddle catchment is believed to be low. As the area proposed for water level management in this
catchment is relatively small, it is considered that hydraulic modelling would offer little benefit within the aims and
objectives of this feasibility study.

1.4

Purpose of this Document

This document details the hydrological and hydraulic modelling approach taken to identify the opportunities for water
level management and floodplain grazing marsh restoration on the lower Frome and Piddle catchments, Dorset. The
information contained herein is designed to inform potential water level management works within the two catchments
with specific regard to achieving Higher Level Stewardship water level management targets and with particular regard to
flood risk to local property.
Where appropriate, the information presented below has been split into a consideration of each of the 3 main land
holdings under consideration – West Mills Farm, Manor Farm and Stokeford Farm. The report has been further subdivided to cover the River Frome and River Piddle independently – Section 3 and Section 4 respectively. The approach
described in this document is intended to be consistent with the recently published WLMP for the entire Frome
catchment.
Consistent with this approach, the Higher Level Stewardship options for each farm are also presented here in separate
sections, allowing the proposals to be considered as a whole. Costed proposals for each landholding have been prepared
seperately.
Data sources and the areas of the two catchments covered by this study are described initially followed by details of the
hydrological analysis carried out to support the high flow hydraulic modelling. Details of the modelling approach applied
to the Lower Frome catchment are given in conjunction with a discussion of the results and their implications for flood
risk and water level management on each of the three landholdings. LiDAR elevations in the area of the Piddle
catchment potentially available for water level management are covered in a subsequent section.
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Details of the models used and the background to these is presented in an appendix, with other appendices providing
details of ditches and the design and operation of sluices.

1.5

Soils

Published soils information for the county of Dorset is sparse, with only the SW Regional mapping at 1:250,000 scale
being available. Therefore assessment of the suitablity of soils and their wetness required the excavation of trial holes to
validate the soils information available. Six Trial Holes were excavated to validate the published information, and to
confirm site soil suitability for the excavation of scrapes, or modifications to existing channels.
The Trial Holes confirmed that the soils within the floodplain would generally be suitable for the excavation of scrapes,
or the construction of small bunds. The details of their location, height, and date of excavation were covered in the
Interim Hydrologic Report at Appendix 1.

2. Modelling data and sources
2.1

Existing data sources

The study areas benefit from the location of Environment Agency Gauging stations on both the Frome (East Stoke) and
the Piddle (West Mills). These provide real hydrologic data for each river, and when used in combination with statistical
enhancement provides a more reliable hydrologic input to the hydraulic modelling. The hydrological data and its use in
the derivation of design hydrological estimates for both the Frome and Piddle catchments is described in Sections 3 and
4. It should be noted that hydrological estimates for the Piddle catchment were calculated prior to the removal of the
majority of the original area to be considered from this study. The estimates for this catchment are included for
reference.

Figure 2.1. Overview of major land holdings under consideration in this study by farm name.
(Data supplied by Footprint Ecology.)
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Prior to this study, the only pre-existing models of the Lower Frome and Piddle catchments were constructed using a
broad-scale J-FLOW approach used nationally by the Environment Agency to give indicative extreme 100-year and 1000year flood outlines. These models are not of sufficient resolution to examine the local catchments in adequate detail. It
was therefore necessary to build a model to service the objectives of this project.
The model was constructed using iSIS-TUFLOW - linked 1-D / 2-D hydrodynamic modelling software - to examine
potential water level management scenarios and flood risk due to modifications of the floodplain drainage at the site.
This involves the dynamic linking of a 1-D iSIS model to simulate conveyance during different design events along the
relevant main river to a 2-D TUFLOW, LiDAR-based domain to simulate floodplain flow. This 1-D/ 2-D approach has the
following advantages:
•
Floodplain flow routes are explicitly defined within the 2-D domain and a relatively high level of confidence can
be placed in modelled flood extents
•
Water levels in the area of the ditches during different water level management scenarios can be examined
•
The impacts of the modification of existing and proposed water level management structures on floodplain
inundation can be examined in order to identify areas with the potential to achieve different wetland conditions
throughout a range of design flows
•
The inclusion of LiDAR topography data for modelling use allows areas of lower topography which may readily
be modified or connected to the ditch system on the floodplain to be identified
•
Mitigation options can be tested with a relatively high level of confidence if flood modelling indicates that
WLMP modifications may have adverse impacts.
The details of the model are more fully covered in section 4.

2.2

Field data

In order to construct a hydraulic model for the River Frome a combination of river and ditch cross sections were needed,
along with a grid of levels over the flood plain as well as any structures, such as culverts or bridges, restricting flow in any
channel (Maps 1-12).
The river and ditch cross sections and structures details form the basis of the 1-D iSIS model and a grid of flood plain
levels forms the basis of the 2-D TUFLOW model.
To economically survey the whole of the study area whilst retaining appropriate accuracy and density of survey points a
combination of surveying techniques was used. River and ditch cross sections were surveyed using GPS level survey, as
well as structures on them. The flood plain topography was captured using a combination of LiDAR (Light Distance And
Range) data with ground truthing by the GPS survey. The advantage of the LiDAR data is that it has data points on a 1m
grid. This grid can be calibrated against the GPS survey data to achieve greater accuracy than with the raw LiDAR data
alone.
The GPS based topographic survey was undertaken using a roving Leica GPS unit that maintained a live link to the OS to
give level data to Ordinance Datum for each data point. This allows the survey results to be universally used. The
equipment was used for both the floodplain and ditch surveys as well as the boat based river channel survey. The LiDAR
data covered both the areas of the land holdings shown in the above figures and a portion of the catchment both
upstream and downstream of these main areas of interest.
The locations of the river cross sections, ditch cross sections, structures, and soil trial pits are shown on the revelant
maps (see map section at end of report).
The main data and their sources for the modelling inputs, as used in the project, are summarized below (Table 2.1).
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Main data and sources as used in this study.
Data

Source

East Stoke gauging station,
River Frome

FMD Hydrometry, Environment
Agency

West Mills gauging station,
River Piddle

FMD Hydrometry, Environment
Agency

River Frome flow time series

CEH, East Stoke Laboratory

LiDAR DEM & DTM

Twerton, Environment Agency

Wareham
series

tide

General information – including
datum for site, spot flow
gagings, rating equations, daily
mean flow data
General information – including
datum for site, spot flow
gaugings, rating equations, daily
mean flow data
As archived by Environment
Agency
Data as supplied to Footprint
Ecology
Of limited use – uncontrolled
and no datum available

time

FMD Hydrometry, Environment
Agency

topographical

Royal Haskoning via Purbeck
Keystone Project

Unused – upstream of main
areas of interest on the River
Frome

Topographical Survey Data:
River
Frome,
floodplain
drainage and spot heights

Cain Bio-Engineering Ltd.

Cross sections used to construct
entirely new model of Lower
Frome catchment

Historical topographical survey
data: East Stoke Laboratory
area

CEH, East Stoke Laboratory

Covers original drawings of the
many structures and channels
within the laboratory complex

Aerial photography of Frome
and Piddle catchments, 1998
and 2005

Footprint Ecology

Used to aid characterisation of
floodplain hydraulic roughness
in the Frome model

East Stoke gauging station, Bye
Report

SW Flood Forecasting Team,
Environment Agency

Contained 3 cross sections used
in model construction

West Mills gauging station, Bye
Report
Ordnance Survey basemaps

SW Flood Forecasting Team,
Environment Agency
Footprint Ecology

Further
gauging
information

Details of Priory Farm sluice
structures

Purbeck Keystone Project

Details of sluices as installed as
part of the Priory Farm WLMP
project

JFLOW flood outlines

GIS, Purbeck District Council

Existing flood mapping for the
area

Bindon
Mill
survey data

gauge

Comment

station

3. Frome hydraulic modelling
3.1

Key Modelling Requirements

The main objective of the modelling work was to ensure that any changes to flood risk due to proposed changes to water
level management were identified, assessed, minimized and mitigated against where appropriate. As a part of the flood
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risk assessment process, the modelling was also designed to allow examination of the existing flooding mechanism on
each farm and to subsequently inform the placement and design of any structures.
The following main modelling requirements were identified:
Construct an ISIS-TUFLOW model covering the Lower Frome catchment
Run baseline simulations to identify the existing flooding mechanisms on each land holding to inform selection of water
level management options and to assess existing flood risk
Add selected water level management options and identify any changes to flood risk due to their introduction
Examine the probable operational performance of the proposed water level management options
It should be noted that due to the complexity of the drainage network covering the floodplain and the multitude of
differing fluvial and tidal event combinations that may be observed in the Lower Frome catchment – particularly below
Holme Bridge – the model as configured for this study may not represent all catchment processes faithfully. Every effort
has been made to ensure that the final model framework is fit for use for the purposes of the water level management
project: data collection and model configuration work has, by necessity, focussed on the land holdings of interest.

3.2
3.2.1

Input Data: Model Boundaries
Inflow Boundaries

The upper extent of the areas under consideration was located a short distance upstream of East Stoke – at which point
in the catchment sit two hydrological gauges maintained by the Environment Agency. Consequently, all inflow data to
the Lower Frome model was based on either observed or theoretical design data derived on the basis of recorded
information from the East Stoke Flume and Weir sites. Model boundaries as used in simulations carried out for the
purposes of this project are summarized in Table 1. A single inflow into the model domain at OS grid reference 386300,
86740 representing the main River Frome inflow was used for all simulations.
Design hydrological inflows were characterised by scaling a ReFH boundary unit in ISIS to be consistent with the
estimates detailed inAppendix 1. In the majority of extreme flow simulations, the peak design flow was sustained
throughout the model run in order to ensure that the fluvial design peak coincided with the lower tidal boundary peak
(see Section 0 below). This approach allowed an indication of the probable maximum flood extent due to a
predominantly fluvial event in coincidence with a tidal peak to be identified. In assessing water level management
options, the full ReFH hydrograph was used in order to examine the drainage from the floodplain as well as the initial
flood mechanism within the catchment.
Ungauged lateral inflows from significant tributaries within the Lower Frome catchment were added based on ReFHderived flow estimates for each return period. Since the contribution to flooding within the main river valley was
assumed to be dominated by the main River Frome (in fluvial events) and, since the smaller lateral tributaries are known
to generally peak far sooner than the main river in flood events, this approach is considered adequate to schematise the
hydrological response of the lateral catchments for the purposes of this water level management project and for the
purposes of examining local broad-scale flood risk.

3.2.2

Pairing of Fluvial and Tidal Boundaries

As the lower catchment is bounded by Poole Harbour, it was necessary to configure an estimate of the behaviour of the
tidal boundary for the purposes of flood estimation. Section 3.2.4 describes the configuration of the downstream tidal
boundary of the model. In general terms, for the purposes of estimating the maximum flood extent in design event
simulations, a predominantly fluvial event was simulated by pairing the design fluvial inflow with a tidal boundary scaled
to MHWS whereas a predominantly tidal event was simulated by pairing an extreme design tidal level (200-year extreme
tidal level) with a QMED fluvial input.
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Table 1: Model boundaries as characterized in all simulations.
Return Period (years)/ Event
Comment
Fluvial
Tidal
Tributaries
2 (QMED)
MHWS
2 (QMED)
ReFH-derived fluvial hydrograph
10
MHWS
10
Constant fluvial inflow, cyclical tidal boundary
25
MHWS
25
Constant fluvial inflow, cyclical tidal boundary
50
MHWS
50
Constant fluvial inflow, cyclical tidal boundary
100
MHWS
100
Constant fluvial inflow, cyclical tidal boundary
100CC
MHWS
100CC
Constant fluvial inflow, cyclical tidal boundary
2 (QMED)
200
2 (QMED)
Constant fluvial inflow, cyclical tidal boundary
2 (QMED)
200CC
2 (QMED)
Constant fluvial inflow, cyclical tidal boundary
Inflows for Water Level Management Objectives
In addition to the design flows identified in Appendix 1, observed daily mean flow data was examined to give an
indication of the range of seasonal flows likely to occur for the periods for which water level management targets were
set. These periods were as per the specification document for this study:
1st November to 28th February
1st March to 31st May
1st April to 31st May
Daily mean flow data for the entire record of the combined inflows at East Stoke, River Frome for the seasonal periods
outlined above is presented in Figure 3.1and Figure 3.2. For the purposes of this study, the periods 1st March to 31st May
and 1st April to 31st May were conjoined. The range of observed data is also displayed in Table 2.

Table 2 Range of observed daily mean flow data for each seasonal WLMP period.
Total DMF East Stoke
1st November to
1st March to
th
(cumecs)
28 February
31st May
Minimum DMF
2.408
2.14
Maximum DMF
26.851
21.921
Median DMF
8.454
6.949

1st April to
31st May
2.14
19.644
6.352

Daily mean flows (DMFs) for the 3 seasonal periods are broadly similar in range although higher maximum DMFs were
observed in the winter period (1st November to 28th February) than the spring (1st March to 31st May). In order to
increase the efficiency with which ISIS-TUFLOW model runs were carried out, it was agreed that, taking the range of
flows shown in Error! Reference source not found., Figure 3.1 and Figure 3.2 into consideration, runs to the QMED
estimate for the total East Stoke inflow (flume and weir combined) of 23.8 cumecs would be sufficient to broadly
represent the range of flows that would regularly be available for water level management purposes. Use of this anchor
design flow estimate avoided multiple simulations for broadly similar seasonal inflows and provided a single baseline
point from which changes due to water level management interventions could be assessed.
Throughout this study, it has been assumed that water level management objectives would be driven by the availability
of flood water from the main River Frome rather than floodwater from the smaller, local scale catchments feeding the
drainage network on the floodplain. It should be noted that flooding from groundwater sources was not considered
during this project. (Additional information regarding probable infiltration of the varying soil types across the catchment
is available in a separate report which assembles all data relevant to the achievement of water level management
objectives).
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Consequently, the selection of QMED (with an approximate return period of 2-years) which is generally coincident with
bankfull discharge and regular localised flooding is reasonable. For reference, the WLMP document for the catchment
estimates bankfull discharge at East Stoke as 19 cumecs.

01/03 - 31/05 East Stoke DMF's
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Figure 3.1. Daily Mean Flow (DMF) data for the period 1 March to 31 May for the entire flow record for East Stoke.
Median of DMF series shown on right of plot for reference.
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East Stoke DMFs - 01/11 - 28/02
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Figure 3.2. Daily Mean Flow (DMF) data for the period 1st November to 28th February for the entire flow record for
East Stoke. Median of DMF series shown on right of plot for reference.

3.2.3

Tidal Boundary

The lower portion of the Frome catchment (eastwards from Holme Bridge at OS grid reference 389060, 86660) is known
to be subject to the tidal influence of Poole Harbour. To accommodate these effects, the downstream boundary of the
ISIS-TUFLOW model was located on the main River Frome to the south-east of Wareham. A synthetic tidal hydrograph
was generated based on a characteristic tidal curve for Poole Harbour scaled to Environment Agency South West Region
Report on Extreme Tide Levels (PDMM/ Posford Haskoning, 2003) tidal level estimates (see Error! Reference source not
found. for details of the combination of design fluvial and tidal boundaries).
It should be noted that, although the Environment Agency maintain a tidal monitoring gauge at Wareham, the data
available for this site was not readily used for the purposes of this study. The archived information had not been subject
to quality control and contained large blocks of questionable data. The time series were also not referenced to a local
datum point which precluded use of this information within the ISIS-TUFLOW framework with confidence. It is
understood that work is planned to improve the utility of this data in the future.

3.3
3.3.1

Model Schematisation
1D ISIS Model

Since no modelling had been carried out in the Lower Frome catchment prior to this study, it was necessary to collect an
entirely new set of topographical cross section data covering the main river, significant structures (including bridges and
culverts) and selected elements of the drainage network on the floodplain. Survey data collection focussed on the land
holdings of interest and on selected areas of the floodplain to check the accuracy of the LiDAR data covering the
floodplain.
It should be noted that the complexity of the floodplain drainage network meant that faithful representation of every
channel within the model framework was not possible. However, since the drainage network is more accurately
represented in 1D, every effort was made to identify and include the main conduits within the ISIS domain. Several
subsidiary channels on the floodplain, where not included in the topographical survey, were represented by lowering
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areas of the 2D, TUFLOW domain to ensure that floodwater at comparatively low flood flows was directed along these
channels. This 2D approach to adding the ditches is suitable for giving a broad-scale indication of the likely flowpath of
floodwater but is not sufficiently accurate to faithfully represent water levels within the drainage network.
A further constraint in the characterisation of the ditch network was the lack of information concerning water levels
within those elements not directly connected to the main river. The assumption was made that, at the start of all
simulations, the ditches in the 1D network would contain water to approximately 0.5 ditch bankfull. This rough water
level was achieved by the use of small “sweetening flows” at the head of each 1D ditch element.
Although HLS aims for the catchment include targets to maintain water levels within the ditch network within a certain
level below bank top, an analysis of the potential for ditch water level maintenance was not explicitly carried out in this
study. Detailed hydrological information covering the complex ditch network is not available. Instead, this project
aimed to demonstrate that a degree of flexibility would be possible within the system which would allow management
options as installed to be attuned to observed catchment behaviour from year to year. Due to this, attention was largely
focussed on modelled water levels on the floodplain rather than in the ditches.

3.3.2

2D TUFLOW Floodplain Model

Prior to inclusion within the ISIS-TUFLOW model framework, the LiDAR data forming the basis of the topographical
information covering the floodplain was checked against surveyed spot height information distributed across the lower
Frome floodplain to ensure validity. The Root Mean Squared Error (RMSE) of the LiDAR data against the topographical
survey data was found to be within ±100mm - within the bounds of acceptable accuracy. Consequently, no correction
was applied to the LiDAR data.
Polygons were drawn around areas of differing hydraulic roughness with reference to aerial photography, map data and
the unfiltered LiDAR Digital Elevation Model (DEM) supplied for the purposes of the project. These polygons were used
to dictate Manning’s ‘n’ to the TUFLOW element of the model. It should be noted that the filtered Digital Terrain Model
(DTM) formed the basis of the 2D domain: the unfiltered DEM was used for reference only and to define elevations for
key features within the floodplain – such as banks and roads.

3.3.3

Model Calibration

After construction of the ISIS-TUFLOW model framework, a calibration was attempted. It should be noted that no
calibration data in the form of intermediary, objective water level measurements was available to verify model outputs
based on events for which observed time series were available. As a result, calibration relied largely on the experience
of the modelling team to define realistic assessments of roughness values and model parameters - and water levels
collected along the main river during the topographical survey.
Furthermore, although time series are available from an Environment Agency-maintained tidal level monitoring gauges
at Wareham, a datum was not available for this site. This data has also not been subject to quality control by the
hydrometric teams. Consequently, it was not possible to be confident in the validity of the downstream tidal boundary
during model calibration. An estimate of the datum was made during calibration using data from November – December
2007 by back-calculating based on the surveyed water level at South Bridge, Wareham paired against the observed tidal
time series.
During the collection of survey data, water levels were collected and the time of survey noted. This information was
paired with inflow data from the East Stoke gauges and model roughness values altered within the 1D ISIS element to
attempt to produce a reliable fit to the observed data. Since the survey was conducted when water levels were
relatively high within the main River Frome (with many of the measurements taken from a boat), uncertainty is inherent
in each of the surveyed water level measurements.
Whilst attempting calibration, a large error in the Environment Agency datum held for the main East Stoke flume gauging
station was discovered. Model construction relied on the validity of several cross sections collected at this gauge for the
Bye Report in the past – i.e. since cross section data was already available for the East Stoke flume, this structure was not
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re-surveyed for the purposes of this project. Initial model runs produced large errors in the fit to observed water levels
in the gauge area. Subsequent investigation and visits by both the surveyor used by the consortium and the
Environment Agency survey team confirmed an error of 0.64metres in the datum archived for the site. Consequently,
EVY made adjustments to the cross section input into the ISIS model to re-represent the gauge using the new site datum
and re-attempted calibration to the observed water levels recorded during the survey.
Final model calibration for the main river, ISIS element of the model produced a RMSE of ±200mm for the 1D domain.
Given the uncertainties in the data used to attempt calibration, and the lack of further supporting information, this is
considered a reasonable fit. Further support for the quality of the modelling assumptions can be found in inspection of
the modelled rating outputs at the two gauging stations. With the appropriate datum correction applied, both sites give
a good fit to the observed gaugings at each site and the existing Environment Agency rating curves (derived with
reference to local datum only) for these two sites.
Whilst no information was available to verify the flood extents for significant floods of recent years – and, since observed
inflow data for floods of recent years was not supported by a usable time series of tidal data at the lower end of the
model at Wareham, - a consultation with members of the public allowed the opinions of local residents regarding the
veracity of model performance to be gained.
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The public meeting was held at Furzebrook Village Hall, Wareham on 23 May 2008, during which model outputs and
the flooding mechanism as simulated within the catchment were displayed. General opinion regarding the quality of the
model output, the flooding mechanism and the flood outlines as produced to that data were positive. This was taken as
an indication that the model was a reasonable representation of the behaviour of the Lower Frome catchment during
flood events.
Further model simulations were carried out after this meeting to incorporate and check observations made by members
of the public. These included:
A check of the modelled flooding mechanism in the area around Holme Bridge
A check of the levels for the banks around Holme Bridge as derived from the LiDAR DEM
A check of the crest levels of the upper sluices as installed at Priory Farm downstream of Holme Bridge.
No change to the modelled baseline flood extents or flooding mechanism was evident on completion of the above
checks.

3.4

Baseline Results

Once model calibration had been completed, a series of baseline runs were completed to give a series of results from
which any changes due to the introduction of water level management structures could be assessed. These, and the
configuration of the boundaries used in the simulations, are listed in Table 3. It should be noted that, in order to ensure
that the fluvial and tidal peaks coincided at some point within the simulation, the hydrograph used for the assessment of
baseline flood extents had a long, flat peak run for the majority of each model simulation. Whilst this situation is unlikely
to occur in reality, the outputs from models using an inflow of this type will be conservative and, with coincidence with a
tidal peak guaranteed using this approach, ought to approximate the “worst case” scenario in each design simulation.
It should be noted that the principal aim of the modelling exercise as conducted for this study was an assessment of
flood risk pre- and post- the introduction of water level management structures. The approach taken to give baseline
flood extents is similar to that which would be used in a flood risk mapping exercise: however, it is believed that the level
of local risk to people and property within the local catchment is low. Consequently, the model has been designed to
accommodate WLMP options – with greatest survey data collection effort and attention paid to the parcels of land under
consideration for this purpose. It is, therefore, not the aim of this study to provide a definitive map of the flood extents
for the Lower Frome catchment.
However, the only pre-existing model data for the catchment was based on the use of a broad-scale modelling technique
(JFLOW) which is widely known to be comparatively inaccurate. Consequently, it is believed that, whilst not definitive,
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the flood extents produced during this WLMP project are likely to be a better representation of catchment behaviour
during extreme events than the pre-existing JFLOW outputs. A comparative flood extent for the 100-year simulation for
the Lower Frome from both JFLOW and ISIS-TUFLOW is included below in Figure 3.3. The flood extent for the Lower
Frome from a QMED fluvial simulation is also shown below in Figure 3.4. These results were used to assess the impact of
the introduction of WLMP structures and possible achievement of broad WLMP goals.
Figure 3.5 illustrates the baseline flood extent derived from a fluvially-dominated event (100-year fluvial inflow with a
MHWS tidal boundary) against that derived from a tidally-dominated event (200-year tidal boundary paired with a
QMED fluvial inflow). Differences between the two simulations consist largely of a slightly broader flood extent at the
base of the catchment during the tidally-dominated event and a larger flood extent from the fluvially-dominated event –
particularly upstream of Holme Bridge. This is consistent with existing observations of catchment behaviour which
suggest that the influence of the tidal fluctuations at Poole Harbour can extend as far upstream as Holme Bridge.
Table 3 Baseline simulations and boundary configurations.
Return Period (years)/ Event
Comment
Fluvial
Tidal
Tributaries
2 (QMED)
MHWS
2 (QMED)
Anchor event for WLMP options assessment
10
MHWS
10
-/25
MHWS
25
-/50
MHWS
50
-/100
MHWS
100
Extreme fluvial event
100CC
MHWS
100CC
Extreme fluvial event + climate change
2 (QMED)
200
2 (QMED)
Extreme tidal event
2 (QMED)
200CC
2 (QMED)
Extreme tidal event + climate change

Figure 3.3. JFLOW and ISIS-TUFLOW flood extents: 100-year return period (fluvial) simulation.
JFLOW outline in light blue; outline from this study in dark blue.

Figure 3.3 clearly shows the difference between the JFLOW and 100-year flood maximum extents. Lower confidence
should be placed in the accuracy of the JFLOW output due to the broad-scale, automated approach used in derivation of
the JFLOW extent. Note that positional inaccuracies in the JFLOW flood extents are visible in Figure 3.3 – e.g. the
watercourse running from Luckford (which runs to parcel 20 as displayed in the figure) to the main River Frome does not
follow the true mapped route of the underlying OS basemap.
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Figure 3.4. Lower Frome flood extent: baseline QMED fluvial simulation.

Figure 3.5. Lower Frome flood extent: fluvially-dominated extreme event
(100-year fluvial, MHWS tidal – dark blue) vs tidally dominated extreme event (200-year tidal, QMED fluvial – light blue).

3.5

Incorporation of WLMP Options

Water level management options were entered into the model post consultation with the wider consortium team as
informed by the performance of the model during the fluvial QMED baseline simulation (for reasons discussed in Section
3.2.1). Options consisted largely of a combination of small embankments and sluices designed to retain water on the
floodplain for longer post regularly occurring flood events. Rather than assess exact storage volume on each land
holding due to each structural change, it was elected to attempt to demonstrate some inherent flexibility in the options
as simulated in order to allow adjustments to observed – as opposed to theoretical flows. This approach should allow
the system to be adjusted to differing hydrological conditions from year to year.
Following consultation with members of the consortium and model iterations to examine catchment behaviour with
differing combinations and locations of structures, final modifications to the drainage network and floodplain were
simulated within the ISIS-TUFLOW model. Details of the location and nature of the proposed alterations to the
catchment are shown in Maps 14 -19. Options as incorporated within the model included:
Introduction of a pond
Introduction of a shallow scrape
Creation of several low bunds to retain water
Repair of low points in several banks
Creation of openings in river banks
Reintroduction of ditches within the floodplain
Introduction of sluices at strategic points within the ditch network
These results were compared to the baseline outputs in order to assess probable system performance and determine if
any change in flood risk was likely due to their introduction.
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Incorporation of the options outlined in Maps 14 –19 within the ISIS-TUFLOW model framework was effected by altering
the baseline model. The changes made to the ISIS and TUFLOW elements of the model respectively are outlined in Table
4. In order to inspect the probable flexibility within the proposed WLMP system, QMED simulations were run with all
sluices open and all sluices closed. It should be noted that it was assumed that closing all the sluices would have the
greatest impact on flood levels within the Frome catchment. Consequently, all examination of flood risk for high return
period events was conducted with the sluices shut on the basis that this model configuration would result in the highest
simulated water levels on the floodplain.
Table 4 General approach to model reconfiguration to accommodate final WLMP options.
Option

Alteration

Comment

Pond and scrape

Lower TUFLOW LiDAR domain

Pond to a maximum of 1m
depth; scrape to a maximum of
0.5m depth

Low bunds

Reintroduction of ditches
Repair low points in river banks
Create openings in river banks
Introduction of sluices

3.6

Raise TUFLOW LiDAR domain by
0.4 metres using z-lines along
proposed bund location
Lower TUFLOW LiDAR domain
using Z-lines along proposed
route of reintroduced ditch
Alter TUFLOW Z-lines along
bank top to fill low points
Alter TUFLOW bank lines in
locations indicated
Add spill unit at bank full level
to ISIS element of model

-/Gives indicative changes to
drainage
-/-/-/-

WLMP Options: Results

Post completion of both the baseline and the options modelling as outlined above, the outputs were inspected to ensure
the following:
No increase in flood risk to local property in low return period simulations (QMED and 1 in 25-year) and a high return
period simulation (100-year CC)
No increase in flood risk to local property in a tidally-dominated event (QMED fluvial inflow paired with a 200-year CC
tidal boundary – consistent with 100-year CC fluvially-dominated event)
Flexibility in system operation in QMED simulations – i.e. sluices open and sluices closed – consistent with HLS
requirements.
Assessment of flood risk to property within the floodplain was made via an initial visual comparison of the relative
differences in maximum flood extents for the baseline and proposed WLMP scenario.
Figure 3.6, Figure 3.7, Figure 3.8 and Figure 3.91 show the comparative flood extent maxima for the baseline and WLMP
option models for QMED, the 1 in 25-year and 1 in 100-year CC events respectively. Further details and discussion of the
flood extent results can be found on a landholding basis in Sections 3.7.1, 3.7.2 and 3.7.3 below. None of the flood
outlines derived from models with the inclusion of the proposed WLMP scenarios showed a significant increase in risk to
property within the Lower Frome catchment.
It should be noted that the nature of flooding within the catchment at high return periods will, at peak discharges, be
dominated by widespread floodplain flow. Consequently, whilst initial flooding may be spread across the floodplain via
1

Note that the field numbers shown on Maps 3.7-3.21 for West Mills Farm have been superceded by those shown on
Map 68
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the drainage channels, the introduction of sluices and low-level bunds to the catchment is expected to have minimal
bearing on the maximum flood extents at all locations considered. That is, modelled observations that the introduction
of sluice and bund structures have little impact on flood extent are consistent with anticipated catchment behaviour at
in high return period events. It is expected that structures and low-level bunds will rapidly become overwhelmed by
floodplain flow.
Figure 3.6 shows changes to the flood extent for the lowest return period simulated - QMED. Increases in maximum
extent (shown in red) are evident upstream of the sluice and bund structures as proposed with changes most prominent
in parcel 22 in which an overall decrease in flood extent was simulated.
For the 1 in 25-year event shown in Figure 3.7, the most prominent change was in the removal of flooding at this return
period from parcel 23. In the baseline situation, simulated flooding originally occurred via backwater running up the
culvert leading from parcel 23 to parcel 22 at Stoke Crossing. Introduction of a sluice directly upstream of the culvert at
this location (closed in the simulation) meant that back flow up the culvert no longer occurred leading to a decrease in
flood extent in this area. This same change is evident in the 100-year CC fluvial event (Figure 3.8) and the extreme tidal
event (Figure 3.9).
It should be noted that the flooding mechanism at parcel 23 may not be well-represented in the current model. It is
possible that, during high flow events, flood flows may occur to the north of the railway embankment and inundate
parcel 23 via the fields to the south of Stokeford Cottage (approximate grid reference 386680, 87170). However,
inclusion of the potential flood route to this parcel of land would necessitate a significant increase in data collection
requirements and a substantial increase in the area covered by the 2D element of the ISIS-TUFLOW model.
Given the low potential for use of the land by wildfowl and waders at this location and the relative lack of direct
connection to the main River Frome, it was considered unnecessary to represent this area in detail within the modelling
framework to assess the potential for attainment of suitable conditions at QMED. Nonetheless, the model outputs
should give a reasonable indication of the relative impacts of the introduction of the proposed structures on flooding in
this parcel in low return period events.
Figure 3.10 shows the relative impact on flood extent during a QMED simulation of closing all the proposed sluices
against a situation in which all proposed sluices are open. Figure 3.11 and Figure 3.12 show the same information in
more detail for the upper and lower sections of the Frome as modelled. The largest changes to the overall extent are
found when all sluices are shut with an increase in the overall area of inundation. Opening all the sluices also increases
flood extent at several locations – notably parcel 23 (due to the reasons discussed above) and parcel 22. Elsewhere,
changes due to allowing free passage of water along the drainage network on the floodplain were marginal and less
pronounced.
Note that the potential for retention of water on the floodplain due to the introduction of the WLMP structures is
discussed in more detail below. It is envisaged that, if the proposed system is installed as modelled, some sluices will be
opened to flood certain areas whilst others are shut – i.e. some ‘fine-tuning’ of the system is inevitable as the WLMP
scheme will react to observed flows rather than broad-scale, theoretical discharges as simulated in this feasibility study.
No attempt to simulate combinations of open and closed sluices has been made within this study.
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Figure 3.6. Comparison of baseline and WLMP option flood extents: QMED. Note all sluices closed. Green – no change; blue – flooding removed; red – flooding
introduced.
(©Crown copyright. All rights reserved. Licence No 100046223)
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Figure 3.7. Comparison of baseline and WLMP option flood extents: 1 in 25-year. Note all sluices closed. Green – no change; blue – flooding removed; red – flooding
introduced.
(©Crown copyright. All rights reserved. Licence No 100046223)
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Figure 3.8. Comparison of baseline and WLMP option flood extents: 100-year CC. Note all sluices closed. Green – no change; blue – flooding removed; red – flooding
introduced.
(©Crown copyright. All rights reserved. Licence No 100046223)
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Figure 3.9. Comparison of baseline and WLMP option flood extents: tidally-dominated event. Note all sluices closed. Green – no change; blue – flooding removed;
red – flooding introduced.
(©Crown copyright. All rights reserved. Licence No 100046223)
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Figure 3.10. Comparison QMED WLMP option simulations: sluices open and sluices closed. Green – no change; purple – flooding introduced by opening sluices; red –
flooding introduced by closing sluices.
(©Crown copyright. All rights reserved. Licence No 100046223)
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Figure 3.11. Upper Frome comparison QMED WLMP option simulations: sluices open and sluices closed. Green – no change; purple – flooding introduced by opening
sluices; red – flooding introduced by closing sluices.
(©Crown copyright. All rights reserved. Licence No 100046223)
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Figure 3.12. Lower Frome comparison QMED WLMP option simulations: sluices open and sluices closed. Green – no change; purple – flooding introduced by opening
sluices; red – flooding introduced by closing sluices.
(©Crown copyright. All rights reserved. Licence No 100046223)
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3.7

West Mills Farm

West Mills Farm covers parcel numbers 1 to 20. Figure 3.13 and Figure 3.14 show flood extents on this land holding for
the highest return periods simulated – a fluvially-dominated 100-year CC event (100-year CC fluvial inflow paired with a
MHWS tidal boundary) and a tidally-dominated extreme event for comparative purposes (QMED fluvial inflow paired
with a 200-year CC tidal boundary). Little difference is visible between the baseline simulations and those including the
proposed WLMP options indicating that flood risk to property within this area is likely to remain unaffected in both a
tidally-dominated and a fluvially-dominated event.
An inspection of the simulated performance of the WLMP options in terms of the flexibility of the proposed system (to
respond to varying flows and catchment conditions during operation) was also made. Relative depths of water held on
the floodplain with sluices closed and sluices open are shown on Figure 3.15 and Figure 3.16 respectively. Modelled
flood extents and depths were, broadly speaking, similar in both scenarios for the West Mills Farm landholdings under
consideration.
Figure 3.17 shows the difference between the sluices closed scenario and sluices open scenario in terms of depth of
inundation. Given the options as described above, the model outputs indicate that flexible management of water levels
should be possible in parcels 11 to 15, 19 and 20.
An assessment of the potential for water to be held on the floodplain by closing the sluices as proposed was made by
comparing the baseline outputs and the WLMP option outputs at the peak of the simulated flow, mid-way down the
falling limb of the simulated hydrograph and at the base of the falling limb of the hydrograph at the lowest flow
simulated after the peak. The results are shown in Figure 3.18, Figure 3.19 and Figure 3.20 respectively.
Although results at the peak flow simulated (shown in Figure 3.18) suggest that water levels may be marginally lower
than the baseline situation due to the introduction of the proposed structures at this point in the simulation – most
notably in parcels 11, 13, 14 and 16 - results from the recession limb of the hydrograph show that it should be possible to
retain water in parcels 10 to 16, 19 and 20.
Figures 3.13 to 3.20, show that the structures proposed will successfully retain floodwater to give shallow flash flooding
or high groundwater levels in the desired locations for breeding and feeding waders or wintering waders and wildfowl.
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Figure 3.13. West Mills Farm: 100-year CC baseline vs. WLMP options (sluices closed) maximum flood extent. Green – no change; blue – flooding removed; red –
flooding introduced
(©Crown copyright. All rights reserved. Licence No 100046223)
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Figure 3.14. West Mills Farm: Tidal 200-year CC baseline vs. WLMP options (sluices closed) maximum flood extent. Green – no change; blue – flooding removed; red
– flooding introduced.
(©Crown copyright. All rights reserved. Licence No 100046223)
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Figure 3.15. West Mills Farm: QMED WLMP options. Maximum depths – sluices closed.
(©Crown copyright. All rights reserved. Licence No 100046223)
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Figure 3.16. West Mills Farm: QMED WLMP options. Maximum depths – sluices open.
(©Crown copyright. All rights reserved. Licence No 100046223)
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Figure 3.17. West Mills Farm: QMED WLMP options included. Difference in maximum modelled depths (sluices closed minus sluices open).
(©Crown copyright. All rights reserved. Licence No 100046223)
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Figure 3.18. West Mills Farm: QMED Recession WLMP options. Event peak flow – baseline vs sluices closed. Note that blue shows areas that no longer flood at this
point in the simulation.
(©Crown copyright. All rights reserved. Licence No 100046223)
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Figure 3.19. West Mills Farm: QMED Recession WLMP options. Mid-point of recession limb – baseline vs sluices closed. Note that blue shows areas that no longer
flood at this point in the simulation.
(©Crown copyright. All rights reserved. Licence No 100046223)
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Figure 3.20. West Mills Farm: QMED Recession WLMP options. Final point of recession limb – baseline vs sluices closed. Note that blue shows areas that no longer
flood at this point in the simulation.
(©Crown copyright. All rights reserved. Licence No 100046223)
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3.8

Manor Farm

Manor Farm covers parcel numbers 21, 24 and 25. Figure 3.21 and Figure 3.22 show flood extents on this land holding
for the highest return periods simulated – a fluvially-dominated 100-year CC event (100-year CC fluvial inflow paired with
a MHWS tidal boundary) and a tidally-dominated extreme event for comparative purposes (QMED fluvial inflow paired
with a 200-year CC tidal boundary). Visual inspection of the data revealed that a small amount of additional flooding was
simulated in parcel 21 in the tidally-dominated extreme event but little change was found elsewhere within the
landholding. However, as shown in Figure 3.21 and Figure 3.22 the model results suggest that no property in this area
will be placed at additional risk of flooding due to the introduction of the proposed WLMP options in either a fluviallydominated or tidally-dominated extreme event.
An inspection of the simulated performance of the WLMP options in terms of the flexibility of the proposed system (to
respond to varying flows and catchment conditions during operation) was also made. Relative depths of water held on
the floodplain with sluices closed and sluices open are shown on Figure 3.23 and Figure 3.24 respectively. Modelled
flood extents and depths were, broadly speaking, similar in both scenarios for the Manor Farm landholdings under
consideration. Figure 3.25 shows the difference in depth of flooding between the sluices closed scenario and the sluices
open scenario and gives an indication that flexible management of floodwater may be possible in the proposed scheme.

Figure 3.27Figure 3.26, Figure 3.27 Figure 3.28 demonstrate the modelled capability of the system to hold water on the
floodplain for longer via introduction of the proposed WLMP structures (sluices closed). Each figure illustrates the flood
extent at the peak fluvial inflow during a QMED simulation, the flood extent at the mid point of the recession limb of the
hydrograph as modelled drainage of the floodplain progresses and the flood extent at the lowest modelled flow on the
recession limb as the floodplain drains to the lowest simulated flow respectively. Parcels 24 and 25 show little modelled
impact from the proposed WLMP whereas the potential to retain floodwater on parcel 21 is enhanced with a visible
increase in the extent, depth and duration of inundation from floodwater as simulated.
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Figure 3.21. Manor Farm: 100-year CC baseline vs. WLMP options (sluices closed) maximum flood extent. Green – no change; blue – flooding removed; red – flooding
introduced.
(©Crown
copyright.
All
rights
reserved.
Licence
No
100046223)
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Figure 3.22. Manor Farm: Tidal 200-year CC baseline vs. WLMP options (sluices closed) maximum flood extent. Green – no change; blue – flooding removed; red –
flooding introduced.
(©Crown copyright. All rights reserved. Licence No 100046223)
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Figure 3.23. Manor Farm: QMED WLMP options included. Maximum depths – sluices closed.
(©Crown copyright. All rights reserved. Licence No 100046223)
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Figure 3.24. Manor Farm: QMED WLMP options included. Maximum depths – sluices open.
(©Crown copyright. All rights reserved. Licence No 100046223)
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Figure 3.25. Manor Farm QMED WLMP options included. Difference in maximum modelled depths (sluices closed minus sluices open). Note that purple shows
flooding in the sluices open condtion.
(©Crown copyright. All rights reserved. Licence No 100046223)
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Figure 3.26. Manor Farm: QMED Recession WLMP options. Event peak flow – baseline vs sluices closed. Note that blue shows areas that no longer flood at this point
in the simulation.
(©Crown copyright. All rights reserved. Licence No 100046223)
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Figure 3.27. Manor Farm: QMED Recession WLMP options. Mid-point of recession limb – baseline vs sluices closed. Note that blue shows areas that no longer flood
at this point in the simulation.
(©Crown copyright. All rights reserved. Licence No 100046223)
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Figure 3.28. Manor Farm: QMED Recession WLMP options. Final point of recession limb – baseline vs sluices closed. Note that blue shows areas that no longer flood
at this point in the simulation.
(©Crown copyright. All rights reserved. Licence No 100046223)
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3.9

Stokeford Farm

Stokeford Farm covers parcel numbers 22, 23 and 26. Figure 3.29 and Figure 3.30 show flood extents on this land
holding for the highest return periods simulated – a fluvially-dominated 100-year CC event (100-year CC fluvial inflow
paired with a MHWS tidal boundary) and a tidally-dominated extreme event for comparative purposes (QMED fluvial
inflow paired with a 200-year CC tidal boundary).
Visual inspection of the results shows that parcel 23 is less likely to flood with the inclusion of sluice upstream of the
culvert linking this field to the floodplain south of the railway embankment. As discussed above, simulations of flooding
to this area rely on backwater via the culvert: closing the sluice in the model prevents water flowing under the railway
embankment to this field. Elsewhere, the flood extent remains unchanged in a predominantly fluvial event but is
marginally different in parcels 22 and 26 in the tidally-dominated event. Despite these changes, the model results
suggest that no property in this area will be placed at additional risk of flooding due to the introduction of the proposed
WLMP options in either a fluvially-dominated or tidally-dominated extreme event.
Figure 3.31 and Figure 3.32 illustrate the maximum modelled flood depths from a QMED simulation with the proposed
sluices closed and open respectively. Flooding is visible in parcel 23 in the sluices open condition and a greater depth of
inundation visible upstream of the proposed sluice in parcel 22. The results in parcel 22 also show a change in flood
extent between the two modelled sluice conditions suggesting that a degree of flexibility in the way this parcel is
managed for WLMP purposes would be possible. These differences are also highlighted in Figure 3.33 (in which purple
represents areas that flood in the sluices open condition but not when the sluices are closed).
Given that parcel 23 floods in a sluices open condition but not when the sluices are closed, flexibility in the management
of flooding into this area is likely to be possible. Figure 3.34, Figure 3.35 and Figure 3.36 show the relative depths of
inundation at the peak of the simulated QMED hydrograph, at the mid-point of the recession limb as the floodplain
drains and at the lowest simulated flow. Results differ little from the baseline situation (pre-introduction of proposed
WLMP structures) in parcel 26 bar the deeper water levels visible in the proposed pond. Elsewhere, water is retained on
the floodplain in parcel 22 at greater depths throughout the falling limb of the simulated hydrograph suggesting that
reasonable flexibility for water level management should be possible at this location.
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Figure 3.29. Stokeford Farm: 100-year CC baseline vs. WLMP options (sluices closed) maximum flood extent. Green – no change; blue – flooding removed; red –
flooding introduced.
(©Crown copyright. All rights reserved. Licence No 100046223)
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Figure 3.30. Stokeford Farm: Tidal 200-year CC baseline vs. WLMP options (sluices closed) maximum flood extent. Green – no change; blue – flooding removed; red –
flooding introduced.
(©Crown copyright. All rights reserved. Licence No 100046223)
)
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Figure 3.31. Stokeford Farm: QMED WLMP options included. Maximum depths – sluices closed.
(©Crown copyright. All rights reserved. Licence No 100046223)
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Figure 3.32. Stokeford Farm: QMED WLMP options included. Maximum depths – sluices open.
(©Crown copyright. All rights reserved. Licence No 100046223)
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Figure 3.33. Stokeford Farm QMED WLMP options included. Difference in maximum modelled depths (sluices closed minus sluices open). Purple area
shows flooding in sluices open condition.
(©Crown copyright. All rights reserved. Licence No 100046223)
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Figure 3.34. Stokeford Farm: QMED Recession WLMP options. Event peak flow – baseline vs sluices closed. Note that blue shows areas that no longer flood in the
sluices closed condition.
(©Crown copyright. All rights reserved. Licence No 100046223)
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Figure 3.35. Stokeford Farm: QMED Recession WLMP options. Mid-point of recession limb – baseline vs sluices closed. Note that blue shows areas that
no longer flood in the sluices closed condition.
(©Crown copyright. All rights reserved. Licence No 100046223)

55

Figure 3.36. Stokeford Farm: QMED Recession WLMP options. Final point of recession limb – baseline vs sluices closed. Note that blue shows areas that
no longer flood in the sluices closed condition.
(©Crown copyright. All rights reserved. Licence No 100046223)
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3.10 Frome Hydraulic Modelling : Summary
A hydraulic model of the Lower Frome catchment was constructed specifically to satisfy the aims and objectives of this
feasibility study. Despite the lack of reliable data available for calibration of the model, results as presented to local
stakeholders were favourably received and the model is regarded as a reasonable representation of the flooding
mechanisms in the catchment for all the landholdings under consideration.
Post calibration, baseline simulations were carried out to represent the catchment’s response to a variety of design flows
from QMED to a 100-year CC fluvially-dominated event and and 200-year CC tidally-dominated event in order to form a
point of departure from which changes due to the introduction of a variety of water level management structures could
be assessed – both in terms of flood risk and in terms of the ability of the proposed WLMP system to achieve water level
management objectives. The location and nature of the WLMP structures was identified using the baseline model
outputs and information gathered by other members of the consortium responsible for this study in order to
strategically locate small-scale catchment alterations.
Once the WLMP options had been finalised, a comprehensive series of model runs were carried out incorporating a
representation of the proposed system.

3.11 Frome Hydraulic Modelling : Conclusions
The final results were interrogated and demonstrated that, for each of the landholdings under consideration, and the
wider surrounding catchment, no detrimental impact on property in terms of additional flood risk was likely due to the
proposed changes.
This was true at either low design period simulations (1 in 25-year return period) or extreme (1 in 100-year CC return
period).
The results also indicated that the proposed system is likely to be able to retain water on the floodplain for a longer
duration than presently.
Management flexibility operating the system would be possible via manipulation of the proposed sluices to achieve
WLMP objectives.

4. Piddle LiDAR inspection
4.1

Key Requirements

As stated above, a hydraulic model of the River Piddle was not constructed for this project since flood risk to property for
the small area proposed for water level management was believed to be negligible. The key requirement for inspection
of the area of the Lower Piddle under consideration was examination of the LiDAR data to identify, in conjunction with a
site visit, areas of the local floodplain that could readily be altered for water level management purposes. Indicative
elevations for proposed structures as derived from the LiDAR data were requested to inform possible construction
management and approximate possible inundation due to their introduction.

4.2

Proposed WLMP Structures

Walkover surveys and consultation with the local landowner regarding observed flooding of the land in recent years
were used to inform the nature and position of proposed modifications to the Piddle floodplain. Field parcel numbers
are shown on Map 68. The options (Figures 4.1 and 4.2) consisted of:
Introduction of board sluices at several locations along the main river bank
Introduction of a single sluice upstream of the railway bridge
Introduction of a single low bund upstream of the railway bridge
Restoration of several ditches on the floodplain
It should be noted that, since no survey data was available for the Piddle catchment, LiDAR levels for this area have not
been corrected to local topographical survey.
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Figure 4.1 Lower Piddle: proposed location of water level management structures. Data supplied by Footprint Ecology
(©Crown copyright. All rights reserved. Licence No 100046223)
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Figure 4.2 Lower Piddle: proposed location of water level management structures. Data supplied by Footprint Ecology.
(©Crown copyright. All rights reserved. Licence No 100046223)
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4.3

Indicative LiDAR Elevations

The LiDAR data at the locations of the structures as listed in Section 4.2 and illustrated in Figures 4.1 and 4.2 was
interrogated to give an indication of baseline topography. It should be noted that LiDAR levels for this area have not
been ground-truthed using locally-collected survey data. Consequently, levels are indicative only. In the absence of a
hydraulic model to assess the flooding mechanism at this location, installation of these structures will, by necessity, rely
on the local knowledge and expertise of the contractor and land owner.
Table 5 lists the indicative elevations by proposed structure location. These values may be of indicative use in assessing
the costs of earth movement and material procurement for any proposed work. Figure 4.3 is included for interest only,
and shows the shallow flooding that could be achieved in winter/early spring with a sluice and bank at 2.8m AOD. The
figure displays depths below 2.8m AOD upstream of the proposed sluice location. Note that this figure is not based on a
model and gives no indication of inundation from the three proposed board sluices in the right bank of the Piddle further
upstream.
Table 5 Lower Piddle: indicative LiDAR elevations at proposed WLMP structure locations. Derived from DEM.
Structure
West-most
board
sluice in bank
Mid board sluice in
bank
East-most
board
sluice in bank
Sluice in ditch: Left
Bank
Sluice in ditch: Right
Bank
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Elevation (mAOD)
3.87
3.54
3.31

Comments
Mean elevation from 3 cross sections through LiDAR
bank at proposed location
Mean elevation from 3 cross sections through LiDAR
bank at proposed location
Mean elevation from 3 cross sections through LiDAR
bank at proposed location

2.8

-/-

2.5

-/-

Figure 4.3. Lower Piddle: possible depth and area of inundation if sluice installed with maximum elevation of 2.8m AOD. NB Indicative only – not based on a hydraulic
model.
(©Crown copyright. All rights reserved. Licence No 100046223)
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5. Introduction to Farm Proposals
This section of the report follows on from the earlier report by giving a field by field description of each field or parcel of
fields, summarising their relevant features and making recommendation for their management under Higher Level
Stewardship prescriptions. Each prescription is shown with the income or capital payment it might attract under the
scheme. These prescriptions are options for the farmers, but have been proposed in the light of discussions with Natural
England, and try to optimise farm income whilst taking a robust and realistic view of the possibilities in the light of
known limitations. A number of the proposals do not fit into HLS payment categories and have therefore been entered
as special projects, which, if accepted, could attract 80% funding. All three farms could also be eligible for an additional
supplement should they make a group application (HR8).
The main River Frome has not been included in the assessments and there are no proposals affecting the river. The
natural history interest of the river itself, including the Ranunculus plant communities, the presence of rare and
endangered fish, and the use of the river by otters are not covered in this report, but have been taken into account in
relation to any hydrological management proposals. The main River Piddle, similarly has not been covered in this, or the
earlier report and there are no proposals here which affect the main river. However, whilst detailed hydrological
modelling has been carried out for the Frome River valley, no modelling has been carried out for the Piddle River valley,
as the recommendations for hydrological management here are of a very limited nature
The proposals that follow have been discussed with both the Environment Agency and Natural England in broad terms.
In both cases, no serious objection was raised but any approvals would be subject to detailed submissions and a site
inspection. The proposals as outlined here incorporate some minor changes from those discussed earlier as further
consideration has led to refinement of the plans. Further discussions will need to take place with the farmers to check
the proposals against their farming operations and advise on possible payment levels. It is assumed that the farms will
apply for the Entry Level Scheme at the standard rate over the whole farm as part of, or prior to, a Higher Level Scheme
application. As this would apply to the whole farm area which is not known to us, the income that ELS could attract has
not been included within the estimated income given here.
The proposals will have a number of side benefits which are not included in the individual field description but will apply
collectively across the scheme.

5.1

Landscape

The restoration of parts of the valley to a flood meadow system of open fields divided by ditches will put back a
traditional agrarian landscape which has been associated with these river valleys for centuries. In the past, this valuable
and productive land was intensively managed as pasture, with functional ditch systems and occasional shade trees for
stock. This project is proposing to remove encroaching scrub, restore ditch systems where these have become disused,
and open up the views across the valley. In winter and spring, a patchwork of small, wet fields which will provide a link to
the past when winter and spring flooding would have been a more regular and expected occurrence. Although there are
no rights of way within the Frome floodplain, there are rights of way on the higher ground and views across the
floodplain both from these and from the public highways.

5.2

Wildlife

Apart from the wintering and breeding waders and wildfowl, and the habitats such as wild flower meadows, rough
pastures and fen and reedbed at which these proposals are specifically aimed, there will be many other biodiversity
gains. The restoration of ditch systems will provide additional nursery areas for coarse fish, encourage water voles to
spread from the limited areas they are believed to occupy at present, and provide further habitat for invertebrates,
including a number of rare and local species. A number of otter holts are proposed, and areas of dense vegetation will be
retained as cover for these and other vulnerable species. The provision of open water within fields and reedbed will
benefit other bird species and encourage species of dragonfly and other aquatic insects.
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5.3

People

The proposals outlined here will improve views over the valleys and increase the wildlife interest for people to see. The
extension of the period during which wintering wildfowl are present and the return of breeding waders to the valleys will
provide considerable interest with recreational and educational opportunities where access and viewpoints are
available. Some thought could also be given to the creation of permissive paths, particularly in the lower Piddle Valley
and lower Frome Valley which could attract additional payments.

5.4

Maps

Field numbers referred to in this section are Maps 68 (West Mills Farm) and 69 (Stokeford and Manor Farms) for the
relevant field numbers and Maps 70 (Stokeford Farm), 71-72 (Manor Farm) and 74-77 (West Mills Farm) for
management proposals and Map 78 for the location of proposed structures.
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6. Field plans for the Frome Valley Farms
6.1

Stokeford Farm

(See Map 69)

Field 26. (6.278 ha)
Ownership
The north-eastern part of the field is owned by the Bond Estate, and the south-western part by the Freshwater Biological
Association River Laboratory, although the precise line of the boundary is not known. The field is within the tenancy of
Mr. Lee Haskell of Stokeford Farm.
Status
The whole field is part of the River Frome Site of Special Scientific Interest as a semi-natural wetland habitat adjoining
the river and dependant on the river for its character and interest. It is an area of fen or swamp which is effectively an
extension of the river margin vegetation (Map 10). It is within the Dorset AONB (Map 6).
Soils
The soil is part of the Frome association of calcareous alluvial gley soils, overlying calcareous flint or chalk gravels at
relatively shallow depth. It is considered suitable for waterlogging at any time of year.
Hydrology
The hydrological model shows that the south-western part of the field is one of the earliest areas to flood, with water
covering the south-western area and moving from both ends of the ditch. The north-eastern end of the field does not
appear to flood except at very high flood levels although this could be a misrepresentation by the LIDAR survey data as
this area is covered in tall, very thick vegetation. Before any work is carried out here, a limited local levelling survey is
needed to check the data.

Vegetation
These differences are reflected in the vegetation, with the south-western area mostly dominated by reed with areas of
reed sweet grass , and the north-eastern area dominated by greater pond sedge. In the southern meander of the river,
there is a more mixed tall herb community including, nettle, meadow sweet and hemp agrimony (Map 29). The ditch
running through the field is choked with reed and grey willow scrub, with 25 species recorded including two Dorset
notables, meadowsweet and marsh cinquefoil (Map 43). The area generally has been classified as of medium botanical
interest by B. Edwards, and contains the largest area of S6 Carex riparia swamp in the study area (Map 48).
Other biological Interest
The last length of ditch where it runs alongside the railway (SF 007 Map 43) provides an important nursery area for
coarse fish species. The rare dragonfly, the scarce chaser may occur in the adjoining section of river and reed bunting has
been recorded in the reedbed and fen areas.
Land use
The area was taken out of agriculture some twenty years ago due to difficulty of access and has been largely unmanaged
since. In summer, when the river is low, cows sometimes get across and parts of the southerly area are lightly grazed. It
is also probable that sika deer use the area. In the long term, with no management, much of this field could be expected
to become wet woodland.
Limitations
The river bank and parts of the field adjoining the river are infested with Himalayan balsam, an invasive alien annual
plant (Map 36). Grazing would help to control this, but no removal solution would be viable unless stands of the plant
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further upstream were eliminated as they provide a continuous seed source via the river. The lower section of the main
drain (SF007) will need to remain connected to the river to sustain the coarse fish nursery
Objectives
To improve the reedbed area for breeding birds, but to retain areas of mixed fen and swamp for the botanical and
invertebrate interest.
Proposals
A low bank (30-50 cms-depending on levelling survey) alongside the river and a sluice in the ditch would allow retention
of river floodwater and control of water levels. The aim would be to make parts of the field wetter to encourage reed
growth whilst retaining areas of mixed fen and swamp vegetation in drier areas. It would assist the latter objective if
light grazing was carried out more regularly in the north-western area and a slight extension of the ditch with a fence
and culvert would allow animals to be contained here and the reed bed protected from grazing. The existing ditch would
need to be cleared out and the scrub reduced. Creation of a shallow pond by extension of the ditch within the reedbed
area would increase the proportion of wet reedbed with the spoil used to create part of the low bank.
Prescriptions
Clean out existing ditch and install sluice.
Install fence to allow controlled grazing on northern part of site
Create low riverbank to contain winter floodwater into spring
Remove c. 80% of encroaching willow scrub
Higher Level Stewardship Options-Map 70
Annual payments
Maintenance of fen or reedbed
Supplement for difficult sites
Wetland grazing supplement

HQ6/HQ3
HR7
HQ12

6.3 ha
3 ha
3 ha

£60/ha
£50/ha
£200/ha

£378
£150
£600

Capital items
Ditch restoration
DR
£2.90/m
Fencing
FW/B
£1.20m
Fencing supplement difficult sites
FDS
£2.50/m
Soil Bund
S1
Special project
Field gates and wings
GF/LWW
£219 each
Culvert
C
£153 each
Sluice
S2
Special project
Pond creation
PC/PCP
£1.00-£3.00 m²
Otter Holt
OH1
£108
(It is possible that capital items would be accepted as special projects at different rate to those set above).

Field 23. (5.526 ha).
(Map 4)
Ownership
The field is part of the Bond Estate and is tenanted by Mr. Lee Haskell of Stokeford Farm.
Status
The field has no designations.
Soils
The soil is part of the Frome association of calcareous alluvial gley soils, overlying calcareous flint or chalk gravels at
relatively shallow depth. It is considered suitable for waterlogging at any time of year.
Hydrology
The field has a main ditch which originally connected with the ditch in field 26 but has been cut off by the railway. This
main drain also connects to a drain on the northern boundary which intercepts water from the higher ground. In the
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northern part of the field some areas remain wet and spongy through most of the year and may be affected by springs.
The main ditch exits under the railway at the eastern end and flows down the northern boundary of Field 22 (see next
section).

Vegetation
The field has been improved in the past but still retains some elements of a former grazing marsh vegetation including
ragged robin, ladies smock and meadow buttercup. To the eastern end the groundwater becomes more acid and this is
reflected in the presence of lesser spearwort, marsh pennywort, and in the wetter parts Sphagna denticulatum, bog
pondweed, marsh cinquefoil and floating club rush. The ditches generally are botanically unremarkable, but
meadowsweet and marsh cinquefoil are present. The eastern area also contains abundant purple moor grass, a priority
habitat, and rare in the Frome Valley floodplain.
This field has been classified as of low to medium botanical interest (Map29, Map 48).
Other biological interest
The only notable record is of the very local fungus Trichoglossum hirsutum. Snipe have been noted feeding in this field in
winter.
Land use
The field is used for summer grazing by small numbers of cattle
Limitations
The main limitation in this field is its small size, which, combined with higher ground and woodland on adjoining
boundaries, which make it unsuitable as a breeding of wintering site for waterfowl except wintering snipe.
Objectives
To maintain and improve the botanical interest of this field particularly the distribution of former wet grazing marsh
species and the extent of the purple moor grass dominated area. Management should encourage use by wintering snipe
and by reed buntings through year.
Proposals
Manage as rush pasture with ditch water levels within 10cms of ground level in spring/early summer in summer.
Prescriptions
Maintain as wet rush pasture with low inputs.
Rush cut one third of field each year with after-grazing by cattle
Limit herbicide application.
Restore ditches with small timber sluice to retain ground water levels in spring/early summer
Higher Level Stewardship options-Map 70
Annual payments
Management of rush pastures

HK4

Capital items
Ditch restoration
Timber sluice

DR
S2

5.5 ha

£150/ha

£2.90/m
£314/each

Field 22. (10.68 ha)
(Map 4)
Ownership
The field is part of the Bond Estate and is tenanted by Mr. Lee Haskell of Stokeford Far
Status
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£825

The field has no designations, but it runs alongside the River Frome, and includes part of a double meander, both of
which are part of the River Frome Site of Special Scientific Interest (Map 10). The field is within the Dorset AONB (Map
6).
Soils
The soil is part of the Frome association of calcareous alluvial gley soils, overlying calcareous flint or chalk gravels at
relatively shallow depth. It is considered suitable for waterlogging at any time of year. In the south-western part of the
field is an area of rough vegetation in a shallow depression which is part of a former cut-off ox-bow of the river. This was
filled in many years ago but it is not known what material was used.
Hydrology
When the Frome rises, water floods onto this field from the south western edge and from a point adjacent to the rail
crossing in the north-west. From these two points water spreads across the entire field. The river is banked along the
south-eastern edge for about a third of the length of the field and for some of the north-west boundary; although the
hydrological model suggests that the banking is not continuous in places. The ditch running along the northerly boundary
of the field can have very low flows in dry summer weather, but can carry more substantial flows after heavy rain. The
flow levels for this ditch, have not, as far as is known been measured.
Vegetation
Apart from the depression in the old ox-bow which supports sweet reed grass and greater pond sedge, the field is
heavily improved and dominated by rye grass, and contains no features of botanical interest (Map 29, Map 48). Ditches
SF001 and SF002 (Map 43) to the north–east are of greatest interest with up to 30 vascular plant species including the
Dorset notables yellow water lily, alternate-flowered water milfoil, meadowsweet, ragged robin, bottle sedge and, at its
only station within the ditches surveyed for this project, narrow-leaved water parsnip .
Other biological interest
Reed bunting has been recorded in the depression area of coarser vegetation. The main north-easterly ditch (SF001) also
holds the rare Desmoulin’s whorled snail and the scarce chaser dragonfly and the first 50 metres or so of this ditch up
from the river is known to be a valuable nursery area for coarse fish (Maps 44, 46, 47). The snail has also been recorded
from a bend in the River Frome adjoining this field.
Land use
The field is down to semi-permanent pasture and is grazed by a suckler herd during the summer
Limitations
The lower section of the main ditch needs to remain connected to the river to continue to act as a fish nursery, and
management of this ditch will need to be sensitive to cater for the rare Desmoulin’s snail and scarce chaser dragonfly. A
power line crosses the field in a north-east, south-west direction and if the field is to be used by breeding or wintering
wildfowl, this should be redirected or buried (Map 51). The field is a valuable summer grazing resource for the farm and
this use will need to be retained as part of any scheme.
Objectives
To restore and manage this large, open field as a site for wintering wildfowl and breeding waders.
Proposals
To hold river water from winter flooding as shallow splash flooding through to late winter and spring. It is anticipated
that about 60% of the field surface will be damp or wet in March reducing to 25% by the end of May. A sluice will allow
water management both to supplement spring splash flooding and to evacuate water and dry the field out for grazing.
Prescriptions
Construct low bunds (30-50 cms) across the south-east part of the field and along parts of the river side (where there is
already part banking).
Install a sluice across the north-eastern ditch some 200 m above its junction with the river.
Excavate an area of lower ground to form a wet scrape to provide feeding conditions for wader chicks into late June.
Bury existing power line across the main area of the field.
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Higher Level Stewardship options-Map 70
Annual payments
Management/restoration for breeding waders/wintering wildfowl
HK10/HK11
Capital items
Ditch restoration
DR
New sluice
Soil Bunds
S1
Scrape creation
SCR/SCP
Burying power line (Proposed as a special project)

6.2

10.7ha

£335

£3584.5

£2.90/m
Special project
Special project
£0.90-1.40 m²
Est £25,000

Summary Stokeford Farm

Summary of estimated annual payments
Field 26
Maintenance of fen or reedbed
HQ6/HQ3
Supplement for difficult sites
HR7
Wetland grazing supplement
HQ12
Field 23
Management of rush pastures
HK4
Field 22
Management/restoration for breeding waders/wintering wildfowl
HK10/HK11
Total estimated annual payment for Stokeford Farm based on proposals
for management of the floodplain.
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6.3 ha
3 ha
3 ha

£60/ha
£50/ha
£200/ha

£378.00
£150.00
£600.00

5.5 ha

£150/ha

£825

10.7ha £335

£3584.50

£5537.50

6.3

Manor Farm
Field 25. (5.543 ha)

(Map 69)
Ownership
As far as is known this field is owned by Mr. Malcolm Barnes.
Status
The field has no designations, but it runs alongside the River Frome and the back channel, both of which are part of the
River Frome Site of Special Scientific Interest (Map 9). The field is within the Dorset AONB. The field also contains the
remains of the old parish church of St. Mary’s which is a scheduled ancient monument (Map 12). The church and its
immediate curtilage are fenced off from the remainder of the field.
Soils
The soil is part of the Frome association of calcareous alluvial gley soils, overlying calcareous flint or chalk gravels at
relatively shallow depth. It is considered suitable for waterlogging at any time of year.
Hydrology
This field is above the flood plain and is not affected by floods up to and including the 100 year flood level. It is
therefore unsuitable for hydrological management
Vegetation
The field consists of improved pasture with no locally rare or scarce plant species. There is a small area of willow scrub
near the northern boundary and a number of mature oaks in the field with some mature oaks, ash and willows along
the southern boundary (Map 38). There is a mature hedge abutting the field next to the river laboratory to the northeast. The southern ditch was not examined.
Other biological interest
No other biological interest was noted
Land use
Current land use is believed to be for silage cutting and grazing
Limitations
The main limitation is likely to be the agricultural use of the field which is a valuable dry meadow/pasture
Objectives
To manage the farm so as to maximise the conservation benefits and agri-environment farm income
Proposals Map 15
That the whole farm area be considered for Entry Level Scheme Stewardship

Field 24. 4.159ha
Ownership
As far as is known this field is owned by Mr. Malcolm Barnes.
Status
The field has no designations, but it runs alongside the River Frome which is part of the River Frome Site of Special
Scientific Interest. The field is in the Dorset AONB.
Soils
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The soil is part of the Frome association of calcareous alluvial gley soils, overlying calcareous flint or chalk gravels at
relatively shallow depth. It is considered suitable for waterlogging at any time of year.
Hydrology
The main drainage to this field is via a culvert under the road and into the next field adjoining the River Frome
downstream. The river flows alongside this field and then curves round to the east. The field shows signs of having
been managed as a water meadow in the past, no doubt due to this curve in the river which would have allowed river
water to be taken out upstream and returned lower down (Map 13). Hydrological mapping shows that the field floods
early in the flooding sequence, probably from water coming both directly from the river and from the downstream field
via the culvert under the road.
Vegetation
The field is improved pasture and the ditches (MF 006, MF008, Map 42) are of limited interest with 28 and 16 species
respectively and 3 Dorset notable species Meadow sweet, marsh marigold and trifid bur-marigold. There is a small area
of willow scrub.
Other biological interest
No other biological interest has been recorded in this field although the rare dragonfly, the scarce chaser may occur in
the adjoining section of river
Land use
The field is used as pasture and grazed by cattle
Limitations
The field adjoins a quiet country lane to the south.
Objectives
To manage the field as part of a larger unit for wintering waders and wildfowl and breeding waders
Proposals
To hold river water from winter flooding as shallow splash flooding through to late winter and spring. It is anticipated
that about 60% of the field surface will be damp or wet in March reducing to 25% by the end of May. A sluice will allow
water to be held for shallow splash flooding, and will also allow evacuation of water to dry the field out for grazing.
Prescriptions
Install sluice across main outlet ditch just above the culvert under the road.
Remove the willow and other scrub on both sides of the road.
Higher Level Stewardship Options-Map 71
Annual payments
Management for breeding waders/wintering wildfowl
HK9/HK10
Capital items
Ditch restoration
New sluice

4.2ha

DR

Field 21. (14.27 ha)
Ownership
As far as is known this block of fields are owned by Mr. Malcolm Barnes.
Status
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£335

£2.90/m
Special project

£1407.00

The fields have no designations, but they run alongside the River Frome and the back channel, and include part of a
double meander in the Frome River, all of which are part of the River Frome Site of Special Scientific Interest (Map 9).
All these fields are within the Dorset AONB (Map 6).

Soils
The soil is part of the Frome association of calcareous alluvial gley soils, overlying calcareous flint or chalk gravels at
relatively shallow depth. It is considered suitable for waterlogging at any time of year.
Hydrology
A number of ditches within this field system drain either into the main river or the back channel, or to the south into
the Lackford Run. There is evidence of an old ditch system that took water from the main river to the north-west of
Field 21, carrying it down to the south-east and onto the adjoining ownership before running into the Luckford Lake
stream. There were at least two sluices on this system whose purpose seems to have been to flood the area via a
system of rigs and furrows which are still visible on the aerial photographs (Map 14).
The back channel which flows through the area carries migrating salmon and this severely restricts the opportunities to
take water from this system. When water levels are rising, the hydrological model shows that the Lackford Run rises
quickly, flooding the south-eastern part of the area, and then starting to fall before flooding takes place from
overtopping of the main river. The water from the Luckford Lake comes off the heathlands to the south and is probably
more acid than the river water which derives from the chalk.
Vegetation
The fields are all improved or semi improved pasture, but low lying areas are dominated by rush pasture and
floating sweet-grass swamp communities (Map 28, 48). There are no scarce or notable plant species associated with
the pastures. The main ditch systems MF001, 002, 004 and 005, Map 42) are in many places covered by mature willow
and alder scrub (Map 23), and are generally species poor (17, 9, 6 and 12 species recorded in the four ditches
respectively) and with just two Dorset notable species meadow sweet and slender tufted sedge. There are a small
number of more mature trees, notably ash, willow and alder within the floodplain and a number of mature oaks on the
southern edge of the area (Map 38). Most of the floodplain trees with the exception of some willows are relatively
small.
Other biological interest
Reed bunting has been recorded here and the rare dragonfly, the scarce chaser may be on the adjoining river.
Desmoulins whorl snail has been recorded in the SSSI double meander (Map 48).
Land use
The area is used as rough grazing during the summer months by cattle
Limitations
The main limitations on this area are the need to avoid trapping migrating salmon as a result of water level
management and the need to produce a plan for this hydrological unit which is consistent with a plan for the adjoining
area which is part of West Mills Farm. Shooting from around the pond on the adjoining land to the north-east could
cause disturbance to wintering wildfowl on part of this area (Map 52). The area adjoins a quiet country lane to the
north.
Objectives
To manage the fields as part of a larger unit for wintering waders and wildfowl and breeding waders
Proposals
To hold river and stream water from winter flooding as shallow splash flooding through to late winter and spring. It is
anticipated that about 60% of the field surface will be damp or wet in March reducing to 25% by the end of May.
Topping up the splash flooding can be carried out by utilising water from the Luckford Lake or, later in spring, the Back
Channel . The proposal would allow water to be held either when the river or Back Channel over-top or when the
Luckford Lake stream over-tops and flows north-west
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Prescriptions
The prescriptions will ideally be carried out in association with Fields 19 and 20 on West Mills Farm, although they have
been designed to stand in isolation for each farm if necessary..
Install a sluice in the ditch below the East Stoke Road.
Restore the river bank below the East stoke Road.
Restore the ditch system and link it to a single outlet by the construction of a small dam and construction of a sluice at
the entry point on the Luckford Lake stream.
Construct a low bank along the Luckford Lake to hold back water.
Restore existing ditches and remove scrub.

Higher Level Stewardship Options-Maps 72
Annual payments
Management for breeding waders/wintering wildfowl
HK9/HK10

14.3ha

£335

Capital payments
Capital items
Ditch restoration
3 New sluices
Soil Bunds
Dam
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DR
S1

£2.90/m
Special project
Special project
Special project

£4790.50

6.4

Summary Manor Farm

Summary of estimated annual payments

Field 25
Entry level scheme
Field 24
Management for breeding waders/wintering wildfowl
HK9/HK10
Field 21
Management for breeding waders/wintering wildfowl
HK9/HK10
Total estimated annual payment for Manor Farm based on proposals
for management of the floodplain
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4.2ha

£335

£1407.00

14.3ha

£335

£4790.50

£6197.50

6.5

West Mills Farm (Frome Valley)

Map 68

Fields 0925 and 1010. (11.873 ha)
Ownership
As far as is known these fields are owned by Mr. Andy Baggs
Status
The fields have no designations, but Field 0925 runs alongside the River Frome which is part of the River Frome Site of
Special Scientific Interest (SSSI) (Map 8). The field is also in the Dorset AONB (Map 6).
Soils
The soil is part of the Frome association of calcareous alluvial gley soils, overlying calcareous flint or chalk gravels at
relatively shallow depth. It is considered suitable for waterlogging at any time of year.
Hydrology
These two fields are located to the north and south of the Lackford Run with a number of ditches which drain into this
stream. The Frome runs to the north of Field 0925. Under the existing regime, when there is heavy rain, the Luckford
Lake stream floods over, first into the southerly field 1010 and into the adjoining field 21 on Manor Farm (Map 13), and
then into field 0925. This floodwater begins to subside before it is augmented by river floodwater coming in from the
adjoining land to the North-west. There is evidence of former ditch systems, sluicesand rig and furrow in this area
indicating possible earlier water meadow operations (Map 14)
Vegetation
The vegetation survey showed much of field 0925 to be improved apart from some small areas of sweet reed-grass
swamp in the western corner. Field 1010 is a mixture of semi-improved pasture and rush pasture (Map 27). The whole
area has been classified as of low botanical interest (Map 48).
The Luckford Lake has 31 species of aquatic plant including the Dorset notables meadowsweet and yellow loosestrife
(which are both widespread in the adjoining ditches), water chickweed and the very uncommon red pondweed, a rare
plant in Dorset known only from two other sites in the county. The other ditches collectively have 36 species of aquatic
plant including Dorset notables slender tufted sedge and bottle sedge and marsh cinquefoil (Map 41).
Other biological interest
No other biological interest was recorded in the fields and ditches. However it is known that the Luckford Lake is used
by trout and salmon parr, but not by spawning salmon or trout..
Land use
As far as is known the area is used as pasture for diary followers and young stock
Limitations
There may be limitations in relation to the faming interest. To the north there is a shooting pond which is shot every
st
st
two weeks between September 1 -January 31 and could cause disturbance to wintering wildfowl on this parcel of
land (Map 52). Water from the Luckford Lake could be more acid than that coming from the River Frome.
Objectives
To manage the fields as part of a larger unit for wintering waders and wildfowl and breeding waders
Proposals
To hold river and stream water from winter flooding as shallow splash flooding through to late winter and spring. It is
anticipated that about 60% of the field surface will be damp or wet in March reducing to 25% by the end of May.
Topping up the splash flooding can be carried out by utilising water from the Luckford Lake or, later in spring, the Back
Channel . A low bund with a ditch would allow water to be held, and would intercept water draining from existing
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ditches and direct it to a sluice further downstream for discharge into Luckford Lake. With the sluice closed, water
could be held back following winter flooding to achieve splash flooding late winter and spring.
Prescriptions
Construct a low bank along the north bank of the Luckford Lake and out to the main river.
Create a new ditch to intercept existing ditches and discharge through a sluice
Install a sluice within the bund.
Restore existing ditches and remove scrub
Higher Level Stewardship Options-Map 73

Annual payments
Management for breeding waders/wintering wildfowl
HK9/HK10

11.9ha

£335

£3986.50

Capital payments
Capital items
Ditch creation
Ditch restoration
2 new sluices
Soil Bunds

WDC
DR
S1

£3.60/m²
£2.90/m
Special project
Special project

Fields 7559, 4453, 5146 and 2344 (14.44ha)
Ownership
As far as is known these fields are owned by Mr. Andy Baggs
Status
The fields have no designations, but are within the Dorset AONB (Map 6).
Soils
The soil is part of the Frome association of calcareous alluvial gley soils, overlying calcareous flint or chalk gravels at
relatively shallow depth. It is considered suitable for waterlogging at any time of year.
Hydrology
These four fields are all above the floodplain on river terrace gravels, although the land rises both to the east and west,
with the small central field sloping down more gently to the floodplain. However, all four fields are above the 100 year
flood level.
Vegetation
The eastern arable field 2344 was not surveyed. The grass fields are improved meadow/pasture (Map 27) and have
been assessed as being of low botanical interest (Map 48).
Other biological interest
To the north of the larger grass field the boundary is marked by an old species rich hedge and woodland edge. There is
no other known biological interest.
Land use
The grass fields on Rushton Common 7559 and 4453 are cut for silage or hay and after-grazed, with the smaller field as
grazing pasture. Field 2344 is arable.
Limitations
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The main limitations on these fields are their use for farming, their size, and their position above the flood plain. If the
arable field was larger it would be suitable for breeding lapwing plots, as it abuts the floodplain grassland, but at
approximately 4 ha in all, a 2ha plot would occupy half the area of the field.
Objectives
To improve the biodiversity of these raised valley terrace fields through a range of initiatives, without seriously
impeding their existing use for farming
Proposals
In the small arable field, a wild bird seed mix plot or plots would provide winter food for a range of farmland birds.
Similarly, the sowing of a wild flower seed mix in the larger grass field would provide additional habitat for
invertebrates, small mammals and birds.
Prescriptions
Install a wild bird seed plot or plots totalling ½ ha in the arable field
Install a 1 ha wild flower rich margin as a buffer strip on the northern boundary of the larger grass field.
Higher Level Stewardship Options-Map 73
Annual payments
Enhanced wild bird seed plots
Enhanced buffer strip

HF12
HE11

0.5 ha
1.0ha

£475/ha
£590

£237.5
£590

Field 6635 and 2828. (12.99ha)
Ownership
As far as is known these fields are owned by Mr. Andy Baggs
Status
The fields have no designations, but both fields run alongside the River Frome which is part of the River Frome SSSI
(Map 8). The field is in the Dorset AONB (Map 6).
Soils
The soil is part of the Frome association of calcareous alluvial gley soils, overlying calcareous flint or chalk gravels at
relatively shallow depth. It is considered suitable for waterlogging at any time of year.
Hydrology
There is slight uncertainty as to the precise route which floodwater takes when the river rises. The field slopes away
from the river, so water collects first in the north-eastern corner and spreads out from here. Although much of the area
floods at high river levels, parts of the river bank and the western end of the field stay dry even on very high floods
although they are within the 100 year flood level. The uncertainty arises as to whether the flood water enters field
6635 at the now bypassed meander (local information) or directly from the river adjoining the south-eastern end of the
field. While this has no practical effect on how much of the field floods, it does have a bearing on the location of low
banks to retain floodwater. In either case, however, a sluice at the eastern end of the ditch would be required to
prevent immediate drainage of floodwater in early spring and later evacuation of any water in late spring. A further
local levelling survey may be necessary at the time the sliuce is installed to decide on the best location for a bund.
Vegetation
This is an improved field (Map 27), which has been classified as of low botanical interest (Map 48). The ditch which runs
the length of the northern edge of the field (RF024, Map 41) holds 29 species of aquatic plants including the Dorset
notables, meadow sweet, arrowhead, yellow loosestrife and bottle sedge.
Other biological interest
Ditch RF024 is believed to hold a good population of coarse fish even though it is cut off from the River Frome during
the summer months by low water levels at its junction with the river. Water vole has been recorded at the eastern end.
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Land use
As far as is known the fields are used for summer grazing.
Limitations
There is a pond on the southern edge of field 6635 which is shot approximately every two weeks during the winter.
This could make these fields unsuitable for wintering wildfowl, but would not affect their use for breeding waders.
Objectives
To manage the fields for breeding waders.
Proposals
To hold river and stream water from winter flooding at the eastern end of the fields via a sluice and low bank to create
shallow splash flooding through to spring. It is anticipated that about 40% of the surface will be damp or wet in March
reducing to 15% by the end of May.
Prescriptions
Install a sluice at the eastern end of the main ditch
Construct a low bank along the bank of the main river at the eastern end of the fields (or as determined by a local
levelling survey).
Remove or coppice trees on the main ditch.
Install an otter holt in the woodland at the far eastern end of the area by Holme Bridge.
Higher Level Stewardship Options-Map 73
Annual payments
Restoration for breeding waders

Capital payments
Ditch restoration
New sluice
Soil Bunds
Otter Holt

HK11

DR
S1
OH1

13.0 ha

£335

£4355.00

£2.90/m
Special project
Special project
£108

Fields 0145, 9364, 5079, 5469 and 7271 (17.966 ha)
Ownership
Part of this area is owned by Mr Andy Baggs and part is leased from the Drax estate, but precise boundaries are not
known.
Status
None of this area is designated but it adjoins the River Frome SSSI on the southern boundary, which includes the wet
woodland to the west and the small area of poplar woodland at the western end which is owned by the Drax Estate
Map 8). The whole area is within the Dorset AONB (Map 6).
Soils
The soil is part of the Midelney association of pelo-alluvial gley soils, with mottled clayey upper horizons 40-80 cms
thick over organic horizons, mostly peat. It is considered suitable for waterlogging at any time of year.
Hydrology
The whole area is drained via a central stream (RF17 and RF18 on Map 40) which enters the fields at the western end
(carrying water from a catchment to the north of the railway under which it passes via a culvert), continues down the
whole length of the parcel of fields and enters the river below the railway crossing. This stream is believed to run
continuously during the summer. When the area floods from the river, it overtops the banks at the junction of fields
5318 and 0145, with flooding of all the fields to the north-west of this point.
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Vegetation
Most of these fields are improved pasture, but with much of field 9364 consisting of tussock grasses consistent with illdrained pasture and with small areas of wet swamp community both here and in fields 5079 and 7271 (Map 26).
Altogether the ditches (RF14-RF23 Map 40) hold 42 species of aquatic plant with the Dorset notables, meadowsweet in
almost all ditches, yellow loosestrife in RF15, 16 and 17, alternate water-milfoil in RF 17, 18 and 23, bottle sedge in
RF23 and skullcap in RF 14.
Other biological interest
Reed buntings have been recorded on much of this area, together with occasional records of stonechat (Map 44), with
water voles in the ditches and otter recorded on the main river (Map 45). Scarce chaser dragonfly has been recorded
on some of the ditches (Map 46).

Land use
The area is used for summer grazing by cattle. There is a wildfowling pond in field 0145, and another in the adjoining
field 4841 which are regularly shot between September 1st-January 31st . A low voltage power line crosses the end of
fields 5469 and 5079

Limitations
The wildfowling could cause disturbance to wintering wildfowl on this parcel of land (Map 52). The farming practice
could pose limitations on any proposals for these fields.
Objectives
To manage these fields to attract breeding waders.
Proposals
To manage the fields by holding river and stream water from winter flooding as shallow splash flooding through to
spring. It is anticipated that about 40% of the field surface will be damp or wet in March reducing to 15% by the end of
May. Two sluices will allow water control on the long stream both to retain water and evacuate it when needed.
Additional low bunding alongside the river Frome will be needed to retain water
Prescriptions
Install two sluices in the stream at the junctions of fields 5318 and 0145, and at the junctions of fields 9364 and 7271.
Make up low points in the river bank to help retain winter flood water.
Remove or coppice some trees within the field systems
Higher Level Stewardship Options-Map 74
Annual payments
Restoration for breeding waders
(Includes small part of field 4841

HK11

Capital payments
Capital items
Ditch restoration
Two New sluices
Soil Bunds

DR
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S1

20.0 ha (est.)

£335

£2.90/m
Special project
80% of cost

£6700.00

Field 5318. (6.234ha)
Ownership
This field is believed to be owned by Mr. Andy Baggs.
Status
The fields have no designations but are within the Dorset AONB.
Archaeology
An archaeological find was located in the river to the south-east of this field
Soils
The soil is part of the Midelney association of pelo-alluvial gley soils, with mottled clayey upper horizons 40-80 cms
thick over organic horizons, mostly peat. It is considered suitable for waterlogging at any time of year.
Hydrology
Although directly adjoining the River Frome SSSI, this field is only covered by water on the highest floods. There is
evidence that the main river was formerly diverted into the main drain at the junction fo fields 5318 and 0145 (Map 15)
Vegetation
This field is improved pasture (Map 26) and has been classified as of low botanical interest (Map 48).
The ditch to the north is described in the next field section.
Other biological interest
Reed bunting has been recorded here together with otter and water vole in the adjoining ditch and main river (Maps
44, 45).
Land use
The field is used for summer grazing.
Limitations
The field floods only on the very highest flood levels and is close to one of the wildfowling ponds which is shot every
two weeks through the winter.
Objectives
To manage this areas as rough grazing for the benefit of reed bunting and other bird and invertebrate species.
Proposals
To maintain the field as low intensity rough grazing
Prescriptions
Low intensity management to continue with summer grazing.
Low or no inputs.
Control of any undesirable species such as thistles and docks.

Higher Level Stewardship Options-Map 74
Annual payments
Maintenance of semi-improved or rough grassland

HK15

6.3 ha

Fields 4829, 4841, 3949 and 4052. (9.88 ha)
Ownership
These four fields are believed to be owned by Mr. Andy Baggs.
79

£130/ha

£819.00

Status
A small area of acid grassland to the north has been designated a Site of Nature Conservation Interest (SNCI). The fields
have no designations but are within the Dorset AONB.
Archaeology
An archaeological find was located in field 4841 (Map 11)
Soils
The soil is part of the Midelney association of pelo-alluvial gley soils, with mottled clayey upper horizons 40-80 cms
thick over organic horizons, mostly peat. It is considered suitable for waterlogging at any time of year.
Hydrology
Apart from the south-west end (which has been included in the prescription for the previous field parcel) and the
southern boundary of the small field, these fields are well above the flood plain and are not shown as flooding even on
a 100 year flooding event.
Vegetation
The fields are mostly improved pasture with some small areas of damp pasture and a limited area of swamp vegetation
in the south-west corner (Map 26). Apart from a small area of medium botanical interest in the smaller field they have
been assessed as having low botanical interest (Map 48). There is a hedge to the south and willow woodland to the
north. The ditch RF 16 runs along the northern boundary, and ditch RF 15 runs between fields4841 and 5318 (Map 40).
These contain 33 aquatic plant species with the Dorset notables meadowsweet and marsh cinquefoil in both RF 15 and
16, and water chickweed in RF16.
Other biological interest
Stonechats have been recorded on these drier fields and water vole has been seen in the adjoining ditches (Maps 44,
45).
Land use
The fields are used for summer grazing
Limitations
These fields are above the floodplain and remain dry. They are likely to be valued as dry fields for cattle when the flood
plain fields are wet during summer rains.
Objectives
To maximise their biodiversity interest.
Proposals
No changes to existing management are proposed apart from restoration of ditches for water voles.
Prescriptions
Restore ditches
Higher Level Stewardship Options-Map 74
Capital payments
Ditch restoration

DR

£2.90/m

Fields 9628, 3456, 3547, 5445, 6636 and 7536. (10.43ha)
Ownership
These fields are believed to be owned by Mr Andy Baggs.
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Status
Field 9628, the small area to the north of the river at the western end, is designated as part of the River Frome SSSI and
fields 3547, 5445, 6636 and 7536 adjoin the River Frome SSSI (Map 8). These fields are within the Dorset AONB (Map
6).
Archaeology
An archaeological find was located in the field just to the north of field 3456 (Map 11)
Soils
The soil is part of the Midelney association of pelo-alluvial gley soils, with mottled clayey upper horizons 40-80 cms
thick over organic horizons, mostly peat. No assessment has been made as to its suitability for waterlogging but surface
water has been noted to lie after heavy rains or river flooding and it is likely to be suitable hydrologically for
management for wintering wildfowl or wintering and breeding waders.
Hydrology
These fields tend to flood later than those to the south of the river, but this may be due to the presence of flood banks
which hold back the initial overtopping that affects the fields to the south. On the higher floods they arecovered by
water. There is drainage from the higher ground but no defined water courses giving year round flows. There are signs
of old water management channels, and the ditch system is in places believed to date back to at least the eighteenth
century.
Vegetation
Fields 3547 and 5445 have a substantial area of tussock grasses on ill-drained pasture, but with small areas of improved
drier grassland (Map 26). It has been classified as of low botanical interest (Map 48). The ditches contain 39 aquatic
plant species with meadowsweet in all ditches and other Dorset notables, brown sedge in RF09 and RF 12, greater
tussock sedge in RF 13 and yellow loosestrife in RF 09 (Map 40).
Other biological interest
There are a considerable number of reed bunting and some stonechat records in these fields, water vole and otter have
both been recorded and scarce chaser dragonfly has been noted nearby (Maps 45, 46 and 47).
Land use
These fields are used as summer grazing
Limitations
These fields are divided from Fields 5559 and 7344 by a main road. Current river banks restrict flooding. There is a
wildfowling pond on adjoining land which could cause some disturbance to wintering wildfowl.
Objectives
To manage these fields for wintering wildfowl and waders
Proposals
To the south of the main river is an extensive area of wet grassland with which these fields forms a biological unit, and
with the requisite management could also form a hydrological unit during floods. The fields on the south side of the
river are some of the earliest to flood. These fields to the north of the river could attract wintering wildfowl if managed
to retain shallow splash flooding following overtopping by the river. At present this is prevented by river flood banks
except on the highest floods. Some gaps in these bunds to allow river water onto the field and a sluice to prevent
drainage of splash flooding through the culvert under the road could allow suitable management. Install an otter holt in
the woodland under the railway crossing.
Prescriptions
Create gaps in the existing river bank.
Install sluice in the ditch system to retain shallow water.
Install an otter holt.
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Higher Level Stewardship Options-Map 75
Annual payments
Restoration of wet grassland for wintering waders and wildfowl
HK12
Capital payments
New sluice
Overtopping gaps in existing bunds
Otter Holt

10.4 ha

£255/ha

£2652.00

Special project
Special project
OH1

£108

Fields 5559, 6160, 7171, 8262, and 7344. (10.64ha)
Ownership
These fields are believed to be owned by Mr Andy Baggs.
Status
No part of these fields have has been designated although 7344 and 8262 adjoin the River Frome SSSI and the whole
parcel except part of filed 6160 is within the Dorset AONB (Map 6).
Archaeology
Archaeological finds have been located on the northern boundary of fields 5559 and 6160
Soils
The soil is part of the Midelney association of pelo-alluvial gley soils, with mottled clayey upper horizons 40-80 cms
thick over organic horizons, mostly peat. No assessment has been made as to its suitability for waterlogging but surface
water has been noted to lie after heavy rains or river flooding and it is likely to be suitable hydrologically for
management for wintering wildfowl or wintering and breeding waders.
Hydrology
This field floods later than those south of the river, possibly due to the tidal flood banks which prevent direct flooding
from the river and the new road which only allows water onto this field from a culvert. On the higher floods it is
covered in water. There is drainage from the higher ground but no defined water courses giving year round flows.
Vegetation
The fields consists mostly of rush pasture with small areas of improved drier grassland (Map 26). They are classified as
of low botanical interest (Map 48). The ditches contain 38 species of aquatic plant including arrowhead in RF 01 and
large duckweed, great water dock and water avens in RF 08. Meadow sweet is found in four ditches (Map 40).
Other biological interest
There are records of reed buntings and stonechat records in this field, and otter has also been recorded Maps 44 and
45).
Land use
The fields are used as summer grazing
Limitations
These fields are divided from fields 5445, 6636 and 7536 by a busy main road and are crossed by a double power line
(Map 51) and a tall hedge and tree line Map 37). Current river banks restrict flooding.
Objectives
The maintenance of these fields as rough pasture
Proposals
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This field provides the closest available wetland habitat to the richer meadows and pastures of the lower Piddle valley,
of a suitable type to encourage colonisation, for example by the rare fly Asilus crabriformis, if managed appropriately.
Reed bunting has been recorded here and numbers of this scarce passerine could be increased and other farmland
species such as skylark encouraged. Ditches should be managed for water vole, and otters, which have been recorded
recently, should be encouraged.
Prescriptions
Low intensity management will to continue with summer grazing.
Low or no inputs.
Control of any undesirable species such as thistles and docks.
Higher Level Stewardship Options-Map 75
Annual payments
Maintenance of semi-improved or rough grassland

HK15

Total estimated annual payment for West Mills Farm (Frome Valley)
based on proposals for management of the floodplain

83

21 ha

£130/ha

£2730.00

£22,070.00

6.6

West Mills Farm (Piddle Valley)
Field 1. (8.355 ha)

Ownership
The field is part of Wareham Common and is believed to be owned by the Rempstone Estate and
farmed by Mr. Andy Baggs.
Status
That part of the field within the floodplain (4.2 ha) is part of the Wareham Common SSSI. It is
currently in favourable condition.
Soils
The soil over part of this field is part of the Midelney association of pelo-alluvial gley soils, with
mottled clayey upper horizons 40-80 cms thick over organic horizons, mostly peat. No assessment has
been made as to its suitability for waterlogging but surface water has been noted to lie after heavy
rains or river flooding and it is likely to be suitable hydrologically for management for wintering
wildfowl or wintering and breeding waders. On the higher edges of the field at the edge of the
floodplain the Hucklesbrook soil series consists of coarse, loamy brown earths over gravels, which are
freely draining and unsuitable for flooding.
Hydrology
This field becomes splash flooded after heavy rain and from overtopping by the River Piddle, although
this is generally relatively short lived. Drainage is through a ditch on the southern edge of the
floodplain.
Vegetation
Only that part of the field in the floodplain has been surveyed which shows that most of the area is a
flood pasture characterised by common sedge, creeping bent and marsh ragwort. There is a narrow
strip of more improved grassland on the edge of the by-pass and on the riverbank, and a wetter
swamp community in the south-west corner (Map 25). This field is classified as of high botanical
interest and has a number of species indicative of unimproved wet meadow including cuckoo flower,
ragged robin, brown sedge and marsh marigold (Maps 32 and 48). The ditch (WMFWC02 Map 39)
holds 39 species of aquatic with the 11 Dorset notables; meadow sweet, great water dock, river and
tubular water dropworts, rigid hornwort, brown sedge, marsh marigold, trifid and nodding burmarigold, ragged robin and unbranched bur-reed. The rare Dorset notable, small water pepper has
been recorded in the past. The highly invasive New Zealand Pygmyweed has been recorded in the
ditch recently (Map 33).
The remainder of the field consists of acid grassland and scrub on the higher ground with records of
the very local upright chickweed and the nationally scarce annual stonecrop (Stewart, Pearman &
Preston, 1994) (Map 32).
Other biological interest
Otter has been recorded from the main river here and the rare hornet robber fly Asilus crabroniformis
has also been noted (Maps 45 and 46).
Land use
The field is used as grazing for cattle and horses and is designated as a public open space under the
CRoW Act.
Limitations
Any proposals for this field would need to be consistent with its designation as an SSSI. The field is
heavily used by people from Wareham for walking and dog walking throughout the year. A power line
crosses the field.

Objectives
To maintain the herb-rich, unimproved grassland on the floodplain
To maintain the herb-rich acid grassland on the adjoining higher ground
To maintain the scrub habitat by periodic cutting
Proposals
To maintain a light grazing regime with no artificial inputs.
Prescriptions
Continue existing grazing regime.
Carry out regular ditch maintenance
Higher Level Stewardship Options-Map 76
Annual payments
Maintenance of species-rich grassland
Scrub management

HK6
SA

7.4 ha
1.0ha

£200/ha
£228/ha

£1480
£228

Fields 9475, 6874, 4467 and 6383. (16.637 ha)
Ownership
These fields are believed to be owned by Mr. Andy Baggs.
Status
None of the fields are designated but ditches WMFWC 04-08 and 09, 10 and 12 are designated as a
SNCI (Map 39).
Soils
The soil is part of the Midelney association of pelo-alluvial gley soils, with mottled clayey upper
horizons 40-80 cms thick over organic horizons, mostly peat. No assessment has been made as to its
suitability for waterlogging.
Hydrology
Surface water has been noted to lie after heavy rains or river flooding, particularly on the western end
of the fields to the north of the bypass, and they are likely to be suitable hydrologically for
management for wintering wildfowl or wintering and breeding waders.
Vegetation
The fields to the south of the bypass are mostly improved pasture with areas of rush pasture.
However, the small meadow by North Bridge is less improved and holds populations of cuckoo flower,
common spike rush and amphibious bistort. The floodplain fields north of the by-pass are mostly
improved to a greater or lesser extent, reverting to rush pasture where damper and to swamp
communities in the wetter hollows (Map 25). The two fields at the western end are the most diverse,
with the Dorset notables tubular water dropwort, pennywort and cuckoo flower, together with a
number of sedge and spike rush species. The ditches are particularly interesting with 80 species of
aquatic plant altogether and 19 Dorset notables. Of these, meadowsweet, cuckoo flower, great water
dock, unbranched bur-reed, marsh cinquefoil, arrowhead, yellow loosestrife, fen bedstraw and bottle
sedge are widespread, brown sedge is found in four ditches, marsh marigold in three, marsh
pennywort in two and marsh valerian, river water dropwort, bogbean (recorded only once in this
survey), water avens, sneezewort (uncommon in the south of England), and the scarce lesser water
plantain and rare red pondweed in one ditch. Large bladderwort and marsh speedwell have also been
recorded in the past. Ditches WMFWC 04, 05, 07, 11 and 12 have the greatest number of notable
plants (Map 39). The invasive aliens, New Zealand pygmyweed and parrot’s feather are present in the
area (Map 33).
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Other biological interest
Reed bunting and water vole have been recorded north of the road, with several otter records and a
record of white-clawed crayfish from the main river (Maps 44, 45 and 47). The hornet robber fly has
also been recorded from north of the road (Map 46). When wet, the fields north of the river have
occasionally attracted wintering waders.
Land use
The land is used as pasture for dairy cows and followers.
Limitations
The area is divided by the busy by pass and crossed from north to south by a power line. The fields
south of the river are used, unofficially, for walking and dog walking.
Objectives
To maintain and improve the species rich fields and rough pasture and their associated ditch systems
Proposals
Maintain the existing management but with minimal inputs into botanically species rich fields.
Maintain rough pasture for reed buntings, skylarks and other farmland birds.
Prescriptions
Maintain grazing regime for species rich pasture and rough grazing
Carry out regular maintenance of ditches

Higher Level Stewardship Options-Map 76
Annual payments
Restore species rich semi natural grassland HK6
Maintenance of rough pasture
HK15
Control of invasive plant species
HR4

c 4.75ha
c 10 ha
c1ha

£200/ha
£130/ha
£60/ha

£950.00
£1300.00
£60.00

Fields 4582, 3290 and 2882. (7.61 ha)
Ownership
These fields are believed to be owned by Mr. Andy Baggs.
Status
Most of this area is designated as part of the Wareham Common SSSI (6.79 ha) for its herb-rich
unimproved plant communities. It is currently in favourable condition.
Soils
The soil is part of the Midelney association of pelo-alluvial gley soils, with mottled clayey upper
horizons 40-80 cms thick over organic horizons, mostly peat. It has been assessed as hydrologically
suitable for breeding waders.
Hydrology
The southern boundary of this parcel is marked by a small stream which appears to run during the
summer. From here it passes through a culvert under the adjoining railway embankment. Acid
groundwater appears to run into this area from the adjoining higher ground resulting in the distinct
flora. It is not known if there is any contamination of ground water from the nearby housing estate.
This area has not been hydrologically modelled but is very flat and probably floods at very high river
levels.
Vegetation
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Most of this area consists of species rich rush pasture, but with a narrow strip of dry, semi-improved
grassland to the north, tussock inundation grassland to the south, and more improved damp
grassland at the western end (Map 25). This latter are has been assessed as of low botanical interest,
with the inundation tussock grassland of medium interest and the main area of rush pasture of high
interest (Map 48). Herbs associated with these grasslands include meadow sweet, meadow thistle,
marsh pennywort, marsh cinquefoil, Devil’s bit, cuckoo flower, ragged robin, lousewort, marsh
bedstraw, and the locally rare whorled caraway at one of only two stations in Dorset. The ditches
(WMFWC 20-24 Map 39) in this parcel hold 54 species of aquatic plant including Dorset notables,
meadowsweet, bottle sedge, marsh pennywort and marsh cinquefoil in at least three ditches, blunt
fruited rush (at its only location from this survey), cuckoo flower, great water dock and yellow
loosestrife in two ditches and skullcap, sneezewort, brown sedge, greater tussock sedge and fen
bedstraw in one ditch. Large bladderwort has been recorded in the past. The richest ditches
botanically are WMFWC 10, 21 and 22 (Map39).
Other biological interest
Reed buntings have been recorded in this area together with hornet robber fly (Maps 44 and 46).
Land use
The area is used as grazing pasture
Limitations
A well used public footpath crosses this area which is also bisected by two power lines. These uses
make it unsuitable for management for wintering waterfowl or breeding waders.
Objectives
To maintain and improve the species rich fields and rough pasture and their associated ditch systems
Proposals
Maintain the existing management but with minimal inputs into botanically species rich fields.
Maintain rough pasture for reed buntings, skylarks and other farmland birds.
Prescriptions
Maintain grazing regime for species rich pasture and rough grazing
Carry out regular maintenance of ditches
Higher Level Stewardship Options- Map 77
Annual payments
Maintenance of species rich semi natural grassland HK6
Capital payments
Ditch restoration

DR

7.6 ha

£200/ha

£1520.00

£2.90/m

Fields 3272, 2063, 8874, 7781, 6887 and 1170 (9.891 ha)
Ownership
These fields are believed to be owned by Mr. Andy Baggs.
Status
There are no known designations on these fields
Soils
The soil is part of the Midelney association of pelo-alluvial gley soils, with mottled clayey upper
horizons 40-80 cms thick over organic horizons, mostly peat. It has been assessed as hydrologically
suitable for breeding waders.
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Hydrology
The northern boundary of this parcel is marked by a small stream. This area has not been
hydrologically modelled but is very flat and probably floods at very high river levels.
Vegetation
This parcel of fields is generally a mixture of semi-improved grassland and tussock grassland of low
botanical interest with no rich herb component (Maps 25 and 48). The ditches WMFWC 26-34 (Map
39) hold 56 aquatic plant species with meadowsweet in all ditches, yellow loosestrife in four, brown
sedge in three and greater tussock and bottle sedge in two. Marsh stitchwort, ragged robin, fen
bedstraw and great water dock were all found in one ditch as were marsh speedwell, meadow rue
and lesser pondweed, recorded from nowhere else within the project area. Marsh speedwell and river
water dropwort have been recorded here in the past.
Other biological interest
Reed bunting have been recorded (Map 44).
Land use
The area is permanent pasture grazed by cattle
Limitations
This parcel of fields is crossed by a public footpath and a power line.
Objectives
To maintain this parcel of fields as rough pasture for farmland birds, and to maintain the botanical
interest in the ditches
Proposals
Continue existing management with low inputs and regularly maintain ditches
Prescriptions
Maintain existing grazing management.
Maintain ditches
Higher Level Stewardship Options-Map 77
Annual payments
Maintenance of semi-improved or rough pasture

HK15

Capital payments
Ditch restoration

DR

9.9 ha

£130/ha

£1287.00

£2.90/m

Field 6 (13.32 ha)
Ownership
This large field is believed to be owned by the Rempstone Estate, with the far western end owned by
Mr. Sturdy, the eastern end owned by the owner of Baggs Mill, and the small pump house owned by
Wessex Water.
Status
The field is part of Wareham Common but is not part of the designated SSSI.
Soils
The soil over part of this field is part of the Midelney association of pelo-alluvial gley soils, with
mottled clayey upper horizons 40-80 cms thick over organic horizons, mostly peat. No assessment has
been made as to its suitability for waterlogging but surface water has been noted to lie after heavy
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rains or river flooding and it is likely to be suitable hydrologically for management for wintering
wildfowl or wintering and breeding waders.
Hydrology
The only visible inputs from higher ground are from a southerly ditch which runs only intermittently
during the winter. Almost all the water apart from direct precipitation that collects on this field is
from overtopping of the river. Water from the river to the north and north-east flows across the field,
helped by a series of shallow gutters in the field surface. This water drains away through the ditch on
the southern side of the field.
Vegetation
The whole field has been agriculturally improved and is of low botanical interest (Maps 25 and 48).
However, in the past, green-winged orchid, marsh speedwell and river water-dropwort have been
recorded within this field, and lesser water plantain in the ditches. The two ditches WMFWC35 and 36
Map 39) hold 35 aquatic plant species with meadow sweet in both, and bottle sedge, marsh
pennywort and yellow loosestrife in the larger ditch.
Other biological interest
Otter has been recorded in the main river, and both reed bunting and stonechat in the field (Maps 44
and 45).
Land use
Cut for silage or hay or grazed depending on how wet the field is in summer.
Limitations
This field is on the common but has been fenced off for some years with a ditch and two gates. It is
open to the public but is seldom used. The main area of the field is the largest open space in the lower
Piddle Valley, although the western end is crossed by a power line.
Objectives
To manage the field for wintering waders and wildfowl and breeding waders
Proposals
To hold river and stream water from winter flooding as shallow splash flooding through to late winter
and spring. It is anticipated that about 50% of the field surface will be damp or wet in March reducing
to 15% by the end of May. A low bund with a sluice in the ditch would allow water to be held, and
would intercept water draining across the field from the main river. With the sluice closed, water
could be held back following winter flooding to achieve splash flooding late winter and spring.
Prescriptions
Construct a low bund across the field at the eastern end to meet the existing raised river bank
Create a new ditch on the western edge of the bund to intercept water and discharge through a sluice
Install a sluice on the existing ditch
Create an overflow point with movable boards in the river bank in the north-western part of the field.
Environment Agency
The Environment Agency have been consulted but will need to see detailed plans.
Higher Level Stewardship Options-Map 77
Annual payments
Management for breeding waders/wintering wildfowl
HK9/HK10
13.3ha £335

£4455.50

Capital payments
Capital itemsDitch restoration

DR

£2.90/m
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New sluice
Soil Bunds
Board sluice in riverbank

S1

Special project
80% of cost
Special project

Fields 7 and 8 (10.35 and 2.247)
Ownership
The whole of this area is part of Wareham Common and is believed to be owned by the Rempstone
Estate.
Status
That part of field 7 on the floodplain and the area above and to the south (6.53 ha) is part of the
Wareham Common SSSI. It is currently in favourable condition. To the south of this there is a large
earthwork which is a scheduled ancient monument (Map 11).
Soils
The soil on the floodplain is part of the Midelney association of pelo-alluvial gley soils, with mottled
clayey upper horizons 40-80 cms thick over organic horizons, mostly peat. No assessment has been
made as to its suitability for waterlogging but surface water has been noted to lie after heavy rains or
river flooding. On the higher edges to the south of the floodplain, the Hucklesbrook soil series consists
of coarse, loamy brown earths over gravels, which are freely draining and unsuitable for flooding.
Hydrology
The small northern parcel of land is part of the floodplain and will become wet when the main river
floods the adjoining fields or the ditch to the north over tops. Some ground water flows off the higher
ground to the south and flows through the ditch to the east after rain. The eastern field is well above
the floodplain.
Vegetation
The small meadow within the floodplain is a herb rich Biodiversity Action Plan Priority purple moor
grass/meadow thistle fen meadow. Above this to the south, is species rich acid grassland which
extends to the east of the railway, but with improved grassland beyond. At the western end is a
further area of semi-improved grassland (Map 25). The fen meadow and acid grassland is all of high
botanical interest, with the improved and semi-improved grassland of low interest botanically.
Recorded on the fen meadow are quaking grass, lousewort, bog pimpernel, marsh cinquefoil, marsh
pennywort, devil’s bit, green winged orchid and mat grass, uncommon in Dorset. The wetter areas
contain Sphagnum ssp. and round leaved sundew. The acid grassland contains bird’s foot,
subterranean clover, Smith’s pepperwort, upright chickweed, petty whin and the nationally scarce
mossy stonecrop (Map 32).
Other biological interest
Reed bunting, stonechat and barn owl have been recorded and there are several records of hornet
robber fly (Maps 44 and 46).
Land use
The land is used for cattle grazing
Limitations
The public have access over all this parcel of fields as part of Wareham Common. It is crossed by two
power lines.
Objectives
To maintain the areas of herb rich wet and acid grassland and to restore the semi-improved area to
species rich grassland. Restore the hedge between fields 7 and 8.
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Proposals
Maintain existing low input management to SSSI grassland and institute a similar regime to the semiimproved grassland
Prescriptions
Continue low intensity summer grazing with low inputs to grassland
Higher Level Stewardship Options-Map 77
Annual payments
Maintenance of species rich semi-natural grassland HK6
Restoration of species-rich semi natural grassland HK 7

6.5 ha
4.0 ha

Total estimated annual payment for West Mills Farm (Piddle Valley)
based on proposals for management on the floodplain

£200/ha
£200/ha

£1300.00
£800.00

£13,380.00
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6.7

West Mills Farm-Summary

Summary of estimated annual payments
Fields 0925, 1010
Management for breeding
waders/wintering wildfowl
Field 7559, 4453, 2344, 9844, 5146
Enhanced wild bird seed plots
Enhanced buffer strip
Field 6635, 2828 (16)
Restoration for breeding waders
Fields 0145, 9364, 5079, 5469 and 7271
Restoration for breeding waders
(Includes small part of field 4841
Field 5318 (12)
Maintenance of semi-improved or
rough grassland
Field 4829, 4841, 3949, 4052
Entry level Scheme Payments
Field 9628, 3547, 3456, 5445, 6636, 7536
Restoration of wet grassland for
wintering waders and wildfowl
Field 5559, 6160, 7171, 8262, 7344
Maintenance of semi-improved or
rough grassland
Field 1
Maintenance of species-rich grassland
Scrub management
Fields 9475, 6874, 6383, 4467
Restore species rich semi natural grassland
Maintenance of rough pasture
Control of invasive plant species
Field 2882, 3290, 4582
Maintenance of species rich semi
natural grassland
Field 3272, 2063, 1170, 8874, 7781, 6887
Maintenance of semi-improved or
rough pasture
Field 6
Management for breeding
waders/wintering wildfowl
Fields 7/8
Maintenance of species rich
semi-natural grassland
Restoration of species-rich
semi natural grassland

HK9/HK10

11.9ha £335

£3986.50

HF12
HE11

0.5 ha
1.0ha

£237.5
£590

HK11

13.0 ha £335

£4355.00

HK11

20.0 ha £335

£6700.00

HK15

6.3 ha

£819.00

HK12

10.4 ha £255/ha

£2652.00

HK15

21 ha

£130/ha

£2730.00

HK6
SA

7.4 ha
1.0ha

£200/ha
£228/ha

£1480
£228

HK6
HK15
HR4

4.75ha £200/ha
10 ha £130/ha
1ha
£60/ha

£950.00
£1300.00
£60.00

HK6

7.6 ha

£200/ha

£1520.00

HK15

9.9 ha

£130/ha

1287.00

HK9/HK10

13.3ha £335

£4455.50

HK6

6.5 ha

£200/ha

£1300.00

HK 7

4.0 ha

£200/ha

£800.00

Total estimated annual payment for West Mills Farm
based on proposals for management on the floodplain

£475/ha
£590

£130/ha

£35,450

7. Recommendations
7.1

General

A number of issues have been unearthedduring the course of the preparation of this management
plan, that might have changed the approach had the Project Team known about them earlier. In order
to avoid, as far as possible, unexpected issues arising during the planning for, or preparation of, a
future water level management plan, with possible consequential delays, changes, or in extreme
cases, abandonment, it is suggested that a scoping survey be undertaken. While such a scoping study
may involve resources in terms of time and money, in the event that issues are uncovered which
result in a potential project being abandoned, this will undoubtably be less expensive than a project
which has to be aborted half way through. In the event that no serious concerns are raised, then it
will serve to inform the design and execution of the project and will not be wasted. A scoping study
should include a number of elements to minimise the discovery of unwelcome or unexpected issues
that could be material to the success of the plan and should include the following:
Meetings with landowners and tenants to obtain clear expressions of support and engagement and
information on ownership/tenancies and general landuse. Any inviolate farming activities need to be
identified together with any other relevant commercail operation on the land
A comprehensive inspection of the land to be included in the project, to identify any land uses, leisure
activities or physical structures that might present problems. Issues such as the use of farmland by inhouse riding stables, boat moorings, a clay pigeon shoot, fishermen or model aircraft fliers could all
present problems if located within areas with potential for wildlife management. Structures such as
boreholes, old mines or water meadow sluices should be identified.
Public rights of way or rights of access, including rights of navigation
Private rights of access, reserved shooting or other rights held by adjoining owners or others
Wayleaves for pipelines, electricity lines,
Identification of any designations or classifications which may limit the proposals such as SPA, SAC,
SSSI, Tree Preservation Orders
Any serious issues of water, noise or light pollution, such as sewage discharges, weekend motor bike
scrambling, military exercises on the project or adjoining land
Any obvious and serious infestation by an alien plant such as water pennywort or New Zealand
pygmyweed

7.2

Hydrology

The approach to analysing the behaviour of the Frome catchment in this study was considered
appropriate to the level of risk to people and property within the areas under consideration for water
level management. As outlined above, limited data was available prior to this project for construction
and verification of the hydraulic model. Use of ISIS-TUFLOW in the context of water level
management is relatively novel: several obsevations regarding the approach adopted in this study are
outlined below and recommendations made for improvements.
Basic information from landowners and tenants on the extent and behaviour of existing
watercourses, including any limitations they are aware of in relation to these. Such
limitations may include existing abstaction licences, streams that dry up in summer, use of
water for irrigation, eutrification, sediment burdens and river maqnagement works
Available data should be inspected and quality-controlled by the end-user prior to
proceeding. Several serious anomalies were identified within the data sets available for this
study (e.g. the 0.64m error in the datum for the East Stoke flume): occasionally, anomalies

such as these cannot be identified until model construction begins. It is suggested that time
and budget are provided as a contingency within any timeframe proposed to complete work
of this nature.
Once work has begun, experience from this project has identified a number of practices that
have been particularly helpful in identifying problems and facilitating solutions. These
include:
Regular meetings with tenants or landowners to repoort progress, obtain infromation and
reinforce commitment
Regular meetings between members of the consortium to ensure that all requirements are
satisfied in a multi-disciplinary project of this nature pay dividends in terms of ensuring that
the modelling approach is proceeding in the correct direction.
In the absence of data records covering the floodplain, public consultation proved a valuable
exercise in verifying model performance and the representation of the flooding mechanism
locally. Further time and budget apportioned to direct consultation with the landowners at
an earlier stage by the hydraulic modellers may increase the ease with which the catchment
is characterised to inspect catchment behaviour at low discharges.
The approach to estimating design flows for this project has been broad-scale and has made
pragmatic use of available data for the purposes of this feasibility study only. Were more
detailed data to be available, the ISIS-TUFLOW approach would accommodate modelling of
potential infiltration rates: however, it was considered that introducing this level of
refinement in the context of the data available for this study would not have been of
sufficient benefit. The hydrological approach taken has allowed the flooding mechanism to
be identified and manipulated to the ends of this particular project to achive water level
management objectives. However, the lack of detailed, objective information concerning the
influence of groundwater in this permeable catchment and probable behaviour of the ditch
system meant that theoretical refinement of the broad-scale objectives would be of limited
value.
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9. Appendix 1
9.1

Design Hydrological Objectives

In support of the overall project objectives, flood and low flow estimates were required at three
locations, two on the River Frome and one on the River Piddle in Dorset. These locations coincide
with three Environment Agency gauging stations:
River Frome at East Stoke Flume, NGR: SY 86736 86839
River Frome at East Stoke Weir, NGR: SY 87230 86679
River Piddle at Baggs Mill, NGR: SY 91329 87612.
The design hydrological aims were to define a range of flood flows (2, 5, 10, 25, 50, 100, 200, 500 and
1000 year events) at the above locations using a range of methods to allow comparison and
rationalisation of the results. Calculation of low flow statistics such as the Q95 and Q90 flows was
also carried out for both catchments for reference.

9.2

Water Level and Flow Records

In terms of measured water levels and flows the Environment Agency operate a gauging station at
each of the locations at which flow estimates were required. The available data is summarised in
Table 6.
Table 6 Gauging stations near the Piddle and Frome catchments.
CEH Ref Watercourse
Location
Start Date
Digital Data End Date
No
Start
44001 Frome
East Stoke Flume
01 Jul 1960
01 Jan 1992 30 Sep 2003
"
Frome
East Stoke Weir
1965
01 Jan 1992 30 Sep 2003
44002 Piddle
Baggs Mill
01 Nov 1963 01 Feb 1966 30 Sep 2003

No Years
12
12
26

It is not clear why the AMAX records on the HiFlows-UK website at East Stoke do not coincide with the
gauge record start dates (other than there could be more AMAX data on older charts records than is
available on HiFlows-UK). More details on these gauges and the annual maximum (AMAX) series are
provided below.

9.2.1

River Frome at East Stoke Combined (44001)

HiFlows-UK reports that the River Frome at East Stoke is a combined station consisting of East Stoke
Flume on the main river and East Stoke Weir on a bypass channel and the flows in each channel are
combined to provide the site flow. The proportion of flow passing down the weir channel can be
significantly altered by CEH Dorset research activities, so that the relationship between peak flow on
the flume and peak flow on the weir is not unique. For each gauge:
East Stoke Flume is a rectangular critical depth flume, 3.05m wide, bounded by two broad-crested
weirs. A low flood bank has been constructed on the left bank to confine all flows within the designed
3
measuring range of the flume which is 21.5 m /s. Bankfull stage is at 2.13m and the height of wing
walls at 2.07m. Bypassing occurs but is very small although the structure can drown at high and low
flows due to downstream weed. A theoretical rating unproven at high flows but thought to be
suitable for assessing QMED. Not suitable for pooling as there are no high flow gaugings.
East Stoke Weir opened in 1965 with a 3.565m wide Crump profile weir on the bypass channel.
Structure limit of weir is 4.36 m3/s. Bypassing very small, but site probably drowns at high flows.
Flows prior to 1966 are for the flume only. The bankfull stage is 0.613m and wing wall height 0.61m. A
new flow data set was to have been issued in late summer 2004 to correct a significant error in the
current rating. A theoretical rating unproven at high flows but thought to be suitable for assessing
QMED. Not suitable for pooling as there are no high flow gaugings.
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Although the East Stoke site is comprised of two geographically distinct gauging structures, a weir and
a flume on separate channels, these are on the same watercourse and hence the HiFlows-UK
database provides a single combined flow measurement. The AMAX data for the combined structure
are provided in Table 7.
Table 7 AMAX Records for River Frome at East Stoke Combined (44001).
Rank
Water Year
Date
Time
Stage (m)
12
1991-92
08/04/1992
07:15
0.428
8
1992-93
19/12/1992
23:30
0.580
1
1993-94
30/12/1993
23:00
0.741
4
1994-95
28/01/1995
02:45
0.737
10
1995-96
12/02/1996
19:30
0.642
11
1996-97
05/03/1997
01:15
0.662
5
1997-98
08/01/1998
13:00
0.643
6
1998-99
20/01/1999
17:00
0.649
7
1999-00
26/12/1999
09:30
0.672
3
2000-01
13/12/2000
22:30
0.501
9
2001-02
05/02/2002
08:00
0.654
2
2002-03
14/11/2002
10:00
0.910

9.2.2

3

Flow (m /s)
10.07
20.27
29.66
26.55
18.52
15.04
23.98
23.87
23.70
27.73
19.81
28.86

River Piddle at Baggs Mill (44002)

The River Piddle at Baggs Mill is a rectangular critical depth 'humped' flume situated in left-hand bend
of the river. Above 8.1m3/s station is bypassed and estimates of flow are made through the arches of
a railway bridge. A complex water meadow system 2-3km upstream can result in minor short-term
fluctuations in the river flow. A theoretical rating and gaugings confirm this rating at high flows. The
site is suitable for QMED estimation but is not suitable for pooling as the gauge is bypassed above
8.1m3/s which is not accounted for in the rating.
AMAX data for this structure are provided in Table 8. With a bankfull stage 1.5m and the height of
wing walls at 1.524m, the structure has not been exceeded by the floods in the available AMAX record
but the site bypassing must occur further upstream. The maximum gauged flow is 7.66m 3/s, which
relates to a maximum gauged level of 0.88m.
As detailed above, according to the information on HiFlows-UK the above sites may bypass in extreme
floods. This study does not include a detailed analysis of the high flow ratings at these sites or
reconsider the AMAX series.
The use of data from these flow gauges in the flood estimation process is described below.

9.3

FEH Statistical Method

As the sites of interest are gauged as a first approach it is convenient and appropriate to use the FEH
Statistical method. This is based on a two stage approach:
Calculation of the index flood (the median annual flood, QMED) derived either from flow data or
donor adjusted catchment descriptors.
The fitting of various extreme value distributions to the annual maximum data from a gauging station
(the single site), or to a pooled group of annual maximum flow data from hydrologically similar sites
(pooling group) to estimate the T year flows.
The procedure is described in the following sections.
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Table 8 AMAX for Piddle at Baggs Mill (44002).
Rank
Water Year
Date
5
1965-66
25/02/1966
4
1966-67
22/10/1966
1
1967-68
08/01/1968
6
1968-69
13/03/1969
8
1969-70
30/01/1970
29
1970-71
23/01/1971
19
1971-72
04/03/1972
30
1972-73
13/12/1972
25
1973-74
14/02/1974
15
1974-75
31/01/1975
38
1975-76
01/12/1975
23
1976-77
18/02/1977
22
1977-78
03/03/1978
24
1978-79
30/05/1979
21
1979-80
27/12/1979
20
1980-81
10/03/1981
13
1981-82
15/03/1982
18
1982-83
04/01/1983
31
1983-84
26/01/1984
32
1984-85
09/01/1985
28
1985-86
29/01/1986
14
1986-87
15/12/1986
16
1987-88
01/02/1988
34
1988-89
14/03/1989
3
1989-90
07/02/1990
35
1990-91
29/09/1991
37
1991-92
31/10/1991
17
1992-93
10/01/1993
12
1993-94
10/01/1994
9
1994-95
16/02/1995
33
1995-96
22/12/1995
36
1996-97
20/11/1996
10
1997-98
08/01/1998
11
1998-99
20/01/1999
26
1999-00
04/01/2000
2
2000-01
13/12/2000
27
2001-02
05/02/2002
7
2002-03
02/01/2003

9.4

Time
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
00:00
18:30
09:00
04:00
09:00
04:15
22:15
12:15
01:30
13:15
03:30
19:45

Stage
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.938
0.967
0.990
0.833
0.777
0.988
0.967
0.902
1.103
0.902
1.001

Flow
9.73
9.96
11.86
9.37
9.24
7.64
8.27
7.54
8.09
8.56
3.39
8.17
8.17
8.11
8.20
8.26
8.84
8.40
7.47
7.24
7.82
8.62
8.53
6.81
10.02
6.35
4.50
8.44
8.85
9.19
7.01
6.28
9.16
8.85
7.94
10.88
7.94
9.35

FEH Index Flood (QMED)

Catchment Descriptors
The FEH catchment descriptors have been extracted from the FEH-CD ROM (Table 9) for Baggs Mill
and East Stoke combined. The FEH catchment delineation for both gauges is provided in Figure 9.1
and Figure 9.2. According to the data, the catchments are large (area of 184 and 415 km2) with small
lakes or reservoirs upstream (FARL = 0.973) and of moderate relief with a mean altitude of 105m to
114m OD and a moderate stream slope (DPSBAR = 80 m/km). The catchments are permeable
(SPRHOST 12.9% and 19.6%) and rural (URBEXT1990 less than 0.01) which suggests there are no
obvious reasons for not using FEH methods although a permeable adjustment to the pooling group
may be required as SPRHOST is less than 20%. The FEH parameters were checked and no adjustments
made. A full definition of the parameters in Table 9is given in the FEH.
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Figure 9.1. FEH catchment delineation: River Frome at East Stoke.

Figure 9.2. FEH catchment delineation: River Piddle at Baggs Mill.
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Table 9 Catchment Descriptors and QMED.
Place
Description
Grid Ref
OS Grid reference
Grid Ref
OS Grid reference
2
AREA
Catchment Area (km )
FARL
Index of Flood Attenuation
PROPWET
Proportion of time the catchment is wet
ALTBAR
Mean altitude of catchment (m ASL)
BFIHOST
Base flow index based on HOST
DPLBAR
Mean drainage path distance (km)
DPSBAR
Mean slope along drainage paths (m/km)
LDP
Longest drainage path (km)
SAAR
Average Annual Rainfall (mm) (1961-1990)
SPRHOST
Percentage runoff based on HOST
URBEXT 1990
Index of fractional urban extent as at 1990

Baggs Mill
39120
08775
183.78
0.971
0.36
105
0.860
22.67
79.6
37.55
942
12.9
0.003

East Stoke
38720
08670
415.03
0.973
0.37
114
0.778
28.12
79.8
53.03
968
19.6
0.010

QMED from Flow Data
QMED is derived using AMAX or PoT data from these gauging stations. For stations with more than 13
years of flow data FEH recommends that QMED is calculated from annual maximum (AMAX) data for
stations with less than 13 years PoT data is used (Table 10).
Table 10 QMED from AMAX data at donor gauging stations.
CEH Ref No
44001
Watercourse
River Frome
Place
East Stoke
Start Year
08-Apr-92
End Year
14-Nov-02
No Years
12
QMED-AMAX
QMED-PoT
23.510

44002
River Piddle
Baggs Mill
03-Mar-78
02-Jan-03
26
8.230
-

As the two sites are gauged there is no need to calculate QMED from catchment descriptors.

9.5

Single Site Flood Frequency Curve

Single Site curves are normally fitted to the annual maximum data for comparison with the pooled
group curves detailed below. However the two stations are classified as suitable for QMED but not
suitable for pooling as there are errors or uncertainties in the upper end of the measured flow series,
or the upper ratings are not supported by gaugings. Single site flood frequency curves have therefore
not been calculated.

9.6

Pooled Group Flood Frequency Curve

River Frome at East Stoke (44001)
The 100-Year Flood
Calculation of a flood frequency curve and the 100-year flood for the River Frome at East Stoke
requires the construction of a pooling group and the fitting of an extreme value distribution to the
pooled group data. To allow for removal of stations and yet maintain the 5T requirement of FEH the
initial pooling group is constructed with a target return period of 100 years but to allow for removal of
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stations and yet maintain the 5T requirement of FEH this is increeased to 110 years. No stations were
removed for having less than FEH required 8 years of record.
The initial pooling group contains 18 stations with 574 station years of record. Examination of the
pooling group indicated it is heterogeneous and a review of the pooling group is considered desirable
(H2 = 2.385). Stations adjusted in the group were as follows;
39035, Churn at Cerney Wick has a dissimilar FARL and a convex growth curve which is dissimilar to
other sites in the group and was removed on this basis.
53028, By Brook at Middlehill has a convex growth curve and is dissimilar to other sites in the group
and was removed on this basis.
39034, Evenlode at Cassington has a convex growth curve which is dissimilar to other sites in the
group and was removed on this basis.
After removal of these three sites the group was considered to be acceptably homogenous and a
further review is not required (H2 = 0.799). The pooling group was therefore considered acceptable
with 15 stations and 501 years of record. A summary of the selected pooling group stations is given in
Table 11.
Table 11 Pooling group for East Stoke.
Site
44001 (Frome @ East Stoke Combined)
43006 (Nadder @ Wilton)
54027 (Frome @ Ebley Mill)
39006 (Windrush @ Newbridge)
39016 (Kennet @ Theale)
40011 (Great Stour @ Horton)
39019 (Lambourn @ Shaw)
39028 (Dun @ Hungerford)
27087 (Derwent @ Low Marishes)
43007 (Stour @ Throop)
28023 (Wye @ Ashford)
39020 (Coln @ Bibury)
43012 (Wylye @ Norton Bavant)
53023 (Sherston Avon @ Fosseway)
43018 (Allen @ Walford Mill)

Yrs
11
36
33
53
42
39
41
35
14
30
37
40
34
27
29

L-CV
0.117
0.219
0.176
0.165
0.157
0.182
0.180
0.194
0.181
0.224
0.227
0.167
0.169
0.187
0.233

L-Skw
-0.092
0.259
0.085
0.160
0.036
0.043
0.051
-0.052
0.301
0.169
0.287
-0.012
-0.007
0.092
0.059

L-Kurt
0.060
0.256
0.191
0.201
0.190
0.046
0.151
0.121
0.313
0.289
0.102
0.197
0.088
0.156
0.250

Discord
1.840
0.750
0.076
0.646
0.459
1.071
0.045
1.007
2.167
1.018
2.916
0.605
0.425
0.029
1.946

Dist
0.000
0.447
0.630
0.701
0.804
0.840
0.880
0.930
0.945
0.959
0.976
0.990
0.993
1.037
1.060

The results of the frequency analyses, based on the QMED from AMAX data, are summarised in Table
12 for the year 2010. On the basis that the GL distribution is the recommended FEH distribution by
WINFAP the 100 year flow (Q100) at is 17.18 m3/s.
Table 12 Flow estimates from FEH Statistical Method.
Return Period (years)
Distribution
2
5
10
GL
8.23
10.50
11.98

25
13.95

50
15.52

100
17.18

The 1000-Year Flood
The same approach is used to obtain the 1000 year flood but based on a target return period of 200
years, so that the pooling contains 30 stations and 1037 station years of record. No stations were
removed for having less than FEH required 8 years of record. The pooling group is possibly
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heterogeneous and a review of the pooling group is considered optional (H2 = 1.412). Additional
stations adjusted in the group were as follows;
40033, Dour at Crabble Mill has a steep growth curve due to one outlier and is dissimilar to other sites
in the group and was removed on this basis.
After removal of this site the group was considered to be possibly heterogeneous and a further
review is considered optional (H2 = 1.146). The pooling group was therefore considered acceptable
with 29 stations and 1015 years of record. A summary of the selected pooling group stations is given
in Table 13.
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Table 13 1000-year Pooling Group for East Stoke.
Site
Yrs
44001 (Frome @ East Stoke Combined)
11
43006 (Nadder @ Wilton)
36
54027 (Frome @ Ebley Mill)
33
39006 (Windrush @ Newbridge)
53
39016 (Kennet @ Theale)
42
40011 (Great Stour @ Horton)
39
39019 (Lambourn @ Shaw)
41
39028 (Dun @ Hungerford)
35
27087 (Derwent @ Low Marishes)
14
43007 (Stour @ Throop)
30
28023 (Wye @ Ashford)
37
39020 (Coln @ Bibury)
40
43012 (Wylye @ Norton Bavant)
34
53023 (Sherston Avon @ Fosseway)
27
43018 (Allen @ Walford Mill)
29
30003 (Bain @ Fulsby)
41
33007 (Nar @ Marham)
35
43005 (Avon @ Amesbury)
38
43014 (Avon @ Upavon East)
32
43003 (Avon @ East Mills Combined)
32
43008 (Wylye @ South Newton)
32
42011 (Hamble @ Frog Mill)
31
10003 (Ythan @ Ellon)
20
42010 (Itchen-total Flow @ Allbrook + 45
Highbridge)
55021 (Lugg @ Butts Bridge)
32
53008 (Avon @ Great Somerford)
40
10001 (Ythan @ Ardlethen)
46
15008 (Dean Water @ Cookston)
50
54020 (Perry @ Yeaton)
40

L-CV
0.117
0.219
0.176
0.165
0.157
0.182
0.180
0.194
0.181
0.224
0.227
0.167
0.169
0.187
0.233
0.307
0.247
0.243
0.204
0.172
0.235
0.169
0.232
0.152

L-Skw
-0.092
0.259
0.085
0.160
0.036
0.043
0.051
-0.052
0.301
0.169
0.287
-0.012
-0.007
0.092
0.059
0.098
0.102
0.211
0.051
-0.020
0.163
0.008
-0.035
0.168

L-Kurt
0.060
0.256
0.191
0.201
0.190
0.046
0.151
0.121
0.313
0.289
0.102
0.197
0.088
0.156
0.250
0.084
0.118
0.291
0.093
0.203
0.217
0.144
0.041
0.220

Discord
1.793
0.977
0.089
0.656
0.334
1.226
0.057
0.748
2.190
1.079
3.615
0.689
0.498
0.059
1.649
3.180
0.770
1.308
0.409
0.876
0.443
0.211
1.579
1.017

Dist
0.000
0.447
0.630
0.701
0.804
0.840
0.880
0.930
0.945
0.959
0.976
0.990
0.993
1.037
1.060
1.063
1.081
1.091
1.123
1.126
1.135
1.136
1.141
1.143

0.159
0.252
0.179
0.129
0.153

-0.022
0.200
0.116
0.044
-0.041

0.109
0.209
0.257
0.158
0.183

0.465
0.789
0.534
0.886
0.875

1.152
1.160
1.167
1.193
1.201

The results of the frequency analyses, based on the QMED from AMAX data, are summarised in Table
14 for the year 2010. On the basis that the GL distribution is the recommended FEH distribution by
WINFAP the 100 year flow (Q100) at East Stoke is 17.64 m3/s.
Table 14 Flow Estimates from FEH Statistical Method.
Return Period (years)
Distribution
2
5
10
25
50
GL
8.23
10.50
11.98
13.95
15.52
GL
8.23
10.65
12.22
14.29
15.92

100
17.18
17.64

200

500

1000

19.47

22.07

24.20

River Piddle at Baggs Mill (44002)
The 100-Year Flood
Calculation of a flood frequency curve and the 100 year flood for the River Piddle at Baggs Mill
requires the construction of a pooling group and the fitting of an extreme value distribution to the
pooled group data. The initial pooling group is constructed with a target return period of 100 years
but to allow for removal of stations and yet maintain the 5T requirement of FEH this is increased to
110 years. No stations were removed for having less than FEH required 8 years of record.

The initial pooling group contains 17 stations with 580 station years of record. Examination of the
pooling group indicated it is strongly heterogeneous and a review of the pooling group is considered
essential (H2 = 4.623). Stations adjusted in the group were as follows;
39035, Churn at Cerney Wick has a dissimilar FARL and a convex growth curve which is dissimilar to
other sites in the group and was removed on this basis.
41023, Lavant at Graylingwell has a steep growth curve due to one outlier and is dissimilar to other
sites in the group and was removed on this basis.
After removal of these two sites the group was considered to be possibly heterogeneous and a further
review is desirable (H2 = 2.840). The pooling group was therefore considered acceptable with 15
stations and 519 years of record. A summary of the selected pooling group stations is given in Table
15.
Table 15 Pooling group for the River Piddle at Baggs Mill.
Site
Yrs
L-CV
44002 (Piddle @ Baggs Mill)
38
0.098
43012 (Wylye @ Norton Bavant)
34
0.169
43018 (Allen @ Walford Mill)
29
0.233
39020 (Coln @ Bibury)
40
0.167
43006 (Nadder @ Wilton)
36
0.219
39019 (Lambourn @ Shaw)
41
0.180
41015 (Ems @ Westbourne)
36
0.367
43010 (Allen @ Loverley Mill)
22
0.278
42010 (Itchen-total Flow @ Allbrook + 45
0.152
Highbridge)
42012 (Anton @ Fullerton Total)
30
0.160
43014 (Avon @ Upavon East)
32
0.204
42008 (Cheriton Stream @ Sewards 33
0.261
Bridge)
43017 (Avon @ Upavon West)
33
0.247
43005 (Avon @ Amesbury)
38
0.243
43008 (Wylye @ South Newton)
32
0.235

L-Skw
-0.100
-0.007
0.059
-0.012
0.259
0.051
0.257
0.027
0.168

L-Kurt
0.301
0.088
0.250
0.197
0.256
0.151
0.224
0.092
0.220

Discord
2.989
0.841
0.684
0.455
0.479
0.231
2.068
1.308
0.723

Dist
0.000
0.309
0.434
0.460
0.674
0.676
0.690
0.696
0.701

0.222
0.051
0.403

0.154
0.093
0.357

1.760
0.662
1.973

0.708
0.710
0.740

0.090
0.211
0.163

0.147
0.291
0.217

0.300
0.478
0.048

0.749
0.751
0.776

The results of the frequency analyses, based on the adjusted QMED, are summarised in Table 16for
the year 2010. On the basis that the GL distribution is the recommended FEH distribution by WINFAP
the 100 year flow (Q100) at East Stoke is 50.67 m3/s.
Table 16 Flow Estimates from FEH Statistical Method.
Return Period (years)
Distribution
2
5
10
GL
23.79
30.85
35.37

25
41.26

50
45.86

100
50.67

1000 year Flood
The 1000 year flood is based on the 200 year pooling containing 33 stations and 1078 station years of
record. No stations were removed for having less than FEH required 8 years of record. The pooling
group is strongly heterogeneous and a review of the pooling group is considered essential (H2 =
4.023). Additional stations adjusted in the group were as follows;
44809, Piddle at Little Puddle has a steep growth curve due to one outlier and a short period of record
(10 years) and as this is dissimilar to other sites in the group is was removed on this basis.
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53028, By Brook at Middlehill has a convex growth curve and is dissimilar to other sites in the group
and was removed on this basis.
40033, Dour at Crabble Mill has a steep growth curve due to one outlier and is dissimilar to other sites
in the group and was removed on this basis.
After removal of these three sites the group was considered to be heterogeneous and a further
review is considered desirable (H2 = 3.201). The pooling group was considered acceptable with 30
stations and 1024 years of record. A summary of the selected pooling group stations is given in Table
17.
Table 17 1000 year Pooling Group for River Piddle at Baggs Mill.
Site
Yrs
L-CV
L-Skw
44002 (Piddle @ Baggs Mill)
38
0.098 -0.100
43012 (Wylye @ Norton Bavant)
34
0.169 -0.007
43018 (Allen @ Walford Mill)
29
0.233 0.059
39020 (Coln @ Bibury)
40
0.167 -0.012
43006 (Nadder @ Wilton)
36
0.219 0.259
39019 (Lambourn @ Shaw)
41
0.180 0.051
41015 (Ems @ Westbourne)
36
0.367 0.257
43010 (Allen @ Loverley Mill)
22
0.278 0.027
42010 (Itchen-total Flow @ Allbrook + 45
0.152 0.168
Highbridge)
42012 (Anton @ Fullerton Total)
30
0.160 0.222
43014 (Avon @ Upavon East)
32
0.204 0.051
42008 (Cheriton Stream @ Sewards 33
0.261 0.403
Bridge)
43017 (Avon @ Upavon West)
33
0.247 0.090
43005 (Avon @ Amesbury)
38
0.243 0.211
43008 (Wylye @ South Newton)
32
0.235 0.163
39042 (Leach @ Lechlade)
31
0.176 -0.029
39028 (Dun @ Hungerford)
35
0.194 -0.052
42006 (Meon @ Mislingford)
44
0.251 0.201
39006 (Windrush @ Newbridge)
53
0.165 0.160
42009 (Candover Stream @ Borough 32
0.287 0.383
Bridge)
54027 (Frome @ Ebley Mill)
33
0.176 0.085
33007 (Nar @ Marham)
35
0.247 0.102
42007 (Alre @ Drove Total)
34
0.172 0.193
42011 (Hamble @ Frog Mill)
31
0.169 0.008
53023 (Sherston Avon @ Fosseway)
27
0.187 0.092
33029 (Stringside @ Whitebridge)
38
0.256 -0.095
33054 (Babingley @ Castle Rising)
27
0.225 0.076
30003 (Bain @ Fulsby)
41
0.307 0.098
43003 (Avon @ East Mills Combined)
32
0.172 -0.020

L-Kurt
0.301
0.088
0.250
0.197
0.256
0.151
0.224
0.092
0.220

Discord
4.303
0.668
0.930
0.589
0.585
0.173
2.619
1.110
0.854

Dist
0.000
0.309
0.434
0.460
0.674
0.676
0.690
0.696
0.701

0.154
0.093
0.357

1.988
0.509
2.181

0.708
0.710
0.740

0.147
0.291
0.217
0.120
0.121
0.252
0.201
0.367

0.221
0.685
0.102
0.423
0.538
0.364
0.603
2.303

0.749
0.751
0.776
0.795
0.835
0.847
0.852
0.870

0.191
0.118
0.112
0.144
0.156
0.068
0.167
0.084
0.203

0.160
0.423
2.069
0.302
0.167
1.755
0.056
1.617
0.703

0.877
0.932
0.964
1.011
1.074
1.123
1.133
1.140
1.189

The results of the frequency analyses, based on the QMED from AMAX data, are summarised in Table
18 for the year 2010. On the basis that the GL distribution is the recommended FEH distribution by
3
WINFAP the 100 year flow (Q100) at Baggs Mill is 53.72 m /s.

Feasibility Study to Identify the Opportunities for Water Level Management to Restore Floodplain
Grazing Marsh: Hydraulic Modelling & Flood Risk Assessment
104

Table 18 Flow Estimates from FEH Statistical Method – Baggs Mill.
Return Period (years)
Distribution
2
5
10
25
50
100
GL
23.79
30.85
35.37
41.26
45.86
50.67
GL
23.79
31.32
36.28
42.88
48.13
53.72

9.7

200

500

1000

59.70

68.28

75.34

Permeable Adjustment

The derivation of flood growth and flood frequency curves on highly permeable catchments (defined
as those where SPRHOST < 20%) requires further consideration to ensure that the derived growth
curve is not unduly influenced by small annual maximum in flood free years, i.e. where the annual
maximum flow is due to baseflow alone. Using these data can result in unrealistic growth curves and
erroneous flood estimates. The adjustment method is detailed in FEH Volume 3, Section 19 and is
based on applying an adjustment for non flood data in the AMAX series in each station, which is
applied to the L moments to allow permeable catchments to be used in a pooling group. The adjusted
L moments are then used to provide revised flood estimates (Table 19) which should be adopted.
Table 19 Permeable Adjusted Flood Frequency Analyses.
Return Period (years)
Distribution
2
5
10
25
50
Baggs 100
8.23
10.22
11.58
13.46
15.02
Baggs 1000
8.23
10.20
11.56
13.42
14.96
E Stoke100
23.79
30.12
34.46
40.46
45.40
E Stoke 1000 23.79
30.23
34.78
41.19
46.59

9.8
9.8.1

100
16.71
16.64
50.80
52.60

200

500

1000

18.48

21.22

23.54

59.33

69.52

78.35

Rainfall-Runoff Methods
FEH Rainfall-Runoff Method

The FEH rainfall-runoff method was used to derive estimates of flood peaks for the specified design
events. The design storm duration (D) is taken to be the minimum time taken for all parts of the
catchment to be contributing to runoff rounded up to the nearest odd multiple of the time interval
(t). The critical storm duration was rounded to the nearest odd multiple of the time step to give the
critical storm duration. The peak flows for the required design events (Table 20) suggest a 100 year
3
3
peak flow of 66.2 m /s at Baggs Mill and 198.2 m /s at East Stoke.
Table 20 Flow Estimates using Rainfall-Runoff Method.
Return Period (years)
Distribution
2
5
10
25
50
Baggs
18.7
29.1
36.0
46.6
56.4
E Stoke
59.9
90.7
111.3
142.1
170.2

100
66.2
198.2

200

500

1000

However, it is known that the rainfall runoff method performs badly on permeable catchments and,
whilst these results are included for completeness, it is not recommended that these are adopted.

9.8.2

Revitalised Rainfall-Runoff Method

The Rainfall-Runoff Method has recently undergone revitalisation taking advantage of new data and
more advanced hydrological modelling techniques since the original method was developed. The
improved or revitalised Rainfall-Runoff model (ReFH) retains the overall structure of the existing
FSR/FEH approach but with various improvements. The method has yet to be fully tested on
Environment Agency projects but is included in this report for completeness.
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The ReFH method was used to derive estimates of flood peaks for the specified design events based
on the appropriate critical storm duration for the catchment. Flows for the required design events at
3
the site of interest are given in Table 21 and suggest a 100 year peak flow of 17.1 m /s at Baggs Mill
3
and 81.3 m /s at East Stoke.
3

Table 21 Flow Estimates using ReFH Method (m /s).
Return Period (years)
Distribution
2
5
10
25
50
Baggs
3.5
5.4
7.1
10.0
13.0
E Stoke
28.1
37.3
45.0
56.3
67.3

100
17.1
81.3

200
22.6
99.4

500
32.9
131.8

1000
44.0
165.3

ReFH is only calibrated to the 150 year event and also performs badly on permeable catchments and
whilst these results are included for completeness it is not recommended that these are adopted.

9.9
9.9.1

High Flow Hydrology: Discussion
Comparison of Estimates

A comparison of flood estimates is provided in Table 22 and Table 23 shown on Figure 9.3 and Figure
9.4. The rainfall-runoff method provides a far higher 100 year peak flow but is known to overestimate
flood peaks particularly in permeable catchments and hence was the subject of revision with the
recent release of the revised method (ReFH). ReFH is only valid to the 150 year event hence
preference is given to the permeable adjusted pooling group using the Statistical method.

Table 22 Comparison of Flood Estimates at Baggs Mill.
Return Period (years)
Distribution
2
5
10
25
50
Stat-Perm
8.23
10.20
11.56
13.42
14.96
RR
18.7
29.1
36.0
46.6
56.4
ReFH
3.5
5.4
7.1
10.0
13.0

100
16.64
66.2
17.1

200
18.48

500
21.22

1000
23.54

22.6

32.9

44.0

Table 23 Comparison of Flood Estimates for East Stoke.
Return Period (years)
Distribution
2
5
10
25
50
Stat-Perm
23.79
30.23
34.78
41.19
46.59
RR
59.9
90.7
111.3
142.1
170.2
ReFH
28.1
37.3
45.0
56.3
67.3

100
52.60
198.2
81.3

200
59.33

500
69.52

1000
78.35

99.4

131.8

165.3

A comparison of growth curves (Table 24 and Table 25) suggests the rainfall runoff and ReFH curves
are steeper than the Stats method and RR provides higher flows as the 2 year flow is far higher. These
are shown on Figures 9.3 and 9.4. This often occurs and is thought to be due to fundamental errors in
the rainfall data series used to develop the methodology. This indicates that the selection of QMED is
a key factor in providing the appropriate flood flows. As the statistical method is based on measured
flow data there is greater confidence in the estimate of QMED using this approach.
Table 24 Comparison of Growth Curves for Baggs Mill.
Return Period (years)
Distribution
2
5
10
25
50
Stat-Perm
1.000
1.239
1.405
1.631
1.818
RR
1.000
1.556
1.925
2.492
3.016
ReFH
1.000
1.543
2.029
2.857
3.714

100
2.022
3.540
4.886

200
2.245

500
2.578

1000
2.860

6.457

9.400

12.571
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Table 25 Comparison of Growth Curves for East Stoke.
Return Period (years)
Distribution
2
5
10
25
50
Stat-Perm
1.000
1.271
1.462
1.731
1.958
RR
1.000
1.514
1.858
2.372
2.841
ReFH
1.000
1.327
1.601
2.004
2.395

100
2.211
3.309
2.893

200
2.494

500
2.922

1000
3.293

3.537

4.690

5.883

The FEH Statistical method is generally preferred to the rainfall runoff and ReFH methods as it is more
robust and involves fewer assumptions. It is therefore recommended that the peak flow estimates
from the Statistical pooling group method are adopted.

Figure 9.3. Comparison of flood frequency curves: River Frome at East Stoke.

Feasibility Study to Identify the Opportunities for Water Level Management to Restore Floodplain
Grazing Marsh: Hydraulic Modelling & Flood Risk Assessment
107

Figure 9.4. Comparison of flood frequency curves: River Piddle at Baggs Mill.

9.10 Low Flow Estimation
The objectives of this section of the report are to provide the 95 percentile flow (Q95) at two
locations on the River Frome and River Piddle in Dorset and also for other flow percentiles.
This section describes the calculation of the 95 percentile flow (Q95) based on:
measured flow data
the methodology given in the Low Flow Studies Report (1980)
Low Flow Estimation in the United Kingdom IH Report 108 (1992).
All three methods allow flow percentiles and a flow duration curve for any ungauged site to be
estimated from catchment characteristics such as catchment rainfall, stream length and the base flow
index.

9.10.1

Flow Data

The National River flow archive provides flow data or the two gauges in question and these details are
summarised in Table 26.
Table 26 Flow Data from National River Flow Archive (NRFA).
44001 - Frome at East Stoke
Data
44002 - Piddle at Baggs Mill
(Total)
Grid Reference:
30 (SY) 866 867
30 (SY) 913 876
Operator:
EA
EA
Local number:
445912
444510
2
2
Catchment Area:
414.4 km
183.1 km
Max. Altitude:
266.0 mOD
275.0 mOD
3 -1
3 -1
Mean flow:
6.42 m s
2.45 m s
3 -1
95% exceedance (Q95):
2.154 m s
0.797 m3s-1
3 -1
10% exceedance (Q10):
12.27 m s
4.903 m3s-1
61-90 Av. Ann. Rainfall:
968 mm
943 mm
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9.10.2

Low Flow Studies Report (1980)

The approach is based on the estimation of the 10 day 95 percentile flow Q95(10) expressed as a
percentage of the ADF (Average Daily Flow). Estimation of the 95 percentile flow for durations other
than 10 days can also be calculated (e.g. 1 day) as can other percentiles of the flow duration curve.
The 10-day 95 Percentile Flow (as % ADF)
The Low Flow Studies Manual (1980) provides a relationship for Q95(10) based on Hydrometric Area
or Environment Agency Region. For Hydrometric Area 44, which includes the Frome and Piddle, the
following relationship is provided:

Q95(10)  8.51 BFI  0.0211 L  1.91
Where:
Q95(10) =
BFI
=
L
=
ADF
=

The 10 day 95 percentile flow as a percentage of the ADF
Base flow Index
Stream Length
Average Daily Flow

Assuming BFI is represented by the FEH catchment descriptors value of BFIHOST and the stream
length (L) by DPLBAR, this results in:
For East Stoke:
and for Baggs Mill:

Q95(10) = 33.050 as %ADF
Q95(10) = 37.346 as %ADF

The 1-day 95 Percentile Flow (as % ADF)
The next step is to provide the Q95 for the duration of interest, which in this case is 1 day. The first
step is to obtain the gradient or rate of change of Q95(D)/Q95(10) with D (referred to as GRAD95).
The second step is to use this gradient to calculate Q95(D). The Low Flow Studies Manual provides:

Log (GRADQ95)  0.023 SAAR  0.194 Q95(10)  2.11
Where SAAR = Standard Average Annual Rainfall (mm)
For East Stoke:
and for Baggs Mill:

GRADQ95 = 0.003233
GRADQ95 = 0.002712

The variable GRADQ95 is then substituted into the following equation to give the 95 percentile flow
for the duration (D) as % ADF:

Q95( D)  1  ( D  10)GRADQ95 Q95(10)
For East Stoke:
and for Baggs Mill:

Q95(1) = 32.089 % ADF
Q95(1) = 36.435 % ADF

Average Daily Flow (ADF)
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The final step is the calculation of the average daily flow (ADF). This can be based on flow data at a
gauging station or if a site is ungauged by using rainfall and evaporation data. As these two sites are
gauged the former is used. The Hydrometric Yearbook provides a mean flow at East Stoke of 6.50
m3/s and at Baggs Mill 2.38 m3/s. This is not too dissimilar from estimates using rainfall less
evapotranspiration (Table 27).
Table 27 Calculation of Average Daily Flow (ADF).
Parameter
East Stoke
AREA
414.6
AE
481
SAAR
968
Runoff
487
ADF
6.403
Gauged Flow Data
6.500

Baggs Mill
183.78
552
942
390
2.273
2.380

Units
2
km
mm
mm
mm
3
m /s
m3/s

This agrees with the NRFA data inTable 3.21.
The 1-day 95% Flow
The 1 day 95 percentile flow is then:
For East Stoke:
= 32.089% . 6.5 m3/s

Q95 (1) = 32.089% ADF

and for Baggs Mill:
= 36.435% . 2.380 m3/s

Q95 (1) = 36.435% ADF

= 2.086 m3/s

= 0.867 m3/s

Other percentiles can be calculated using a type curve (Table 28).
Table 28 Flow Percentiles using Low Flow Studies Report (1980).
Percentile
East Stoke
99
1.541
98
1.664
95
2.055
90
2.774
80
3.082
70
3.595
60
3.904
40
4.314
20
6.164
10
7.807

9.10.3

Baggs Mill
0.621
0.671
0.828
1.118
1.242
1.449
1.573
1.739
2.484
3.147

IH Report 108

The report "Low Flow Estimation in the United Kingdom", IH Report 108 (December 1992) requires
the fraction of each soil association in the catchment to be determined. Each soil has an assigned
Q95(1) value and the mean catchment Q95(1) is determined by weighting each soil type Q95(1) by the
fractional area. Other percentiles are then determined using a type curve which is based on the
adopted Q95(1) and the values (given as % ADF) are converted to absolute units by calculating the
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ADF. This requires soil maps, which can be purchased from Silsoe and which were not available for
this study.
IH108 also provides percentiles for these two gauging stations which suggests:
For East Stoke:
= 36.583 % . 6.695 m3/s

Q95 (1) = 36.583 % ADF
= 2.449 m3/s

and for Baggs Mill:
Q95 (1) = 32.509 % ADF
3
= 32.509 % . 2.352 m /s
3
= 0.765 m /s

9.10.4

Low Flows 2000

A more recent approach is given in "A region of influence approach to predicting flow duration curves
within ungauged catchments" (Hydrology and Earth System Sciences, 6(4), 721–731, 2002). This paper
describes a new region of influence approach to estimating flow duration statistics and compares the
performance of this method with current multivariate regression based methods for estimating flow
duration statistics within the United Kingdom.
When tested over a large set of UK catchments, the new ROI model was found to be superior to that
of the Report 108 model, and is implemented in the Micro Low Flows software package, or applied
manually using maps. The Report 108 models are based on a multivariate regression model for
predicting Q95 coupled with the selection of a flow duration type curve from a family of such curves.
The ROI model reduced both the random and systematic errors across the entire range of flow
percentiles. The improvements are attributable to the use of the ROI algorithm dynamically to select a
region of ‘similar’ catchments to be used in the estimation of flow statistics. Unlike the Report 108
methods used in Micro LOW FLOWS or applied manually using maps, the ROI-based models must be
used with the re-developed Micro LOW FLOWS software system which incorporates these models
using contemporary programming tools and taking advantage of the increased computing power that
is available on the ‘average’ desktop. The UK Environment Agency has implemented the new
software, called Low Flows 2000 as a national system.

9.11 Design Hydrology: Summary
A comparison of flood estimates suggests the rainfall-runoff method provides higher T year peak
flows and this method is known to overestimate flood peaks and was the subject of revision with the
release of the revised method (ReFH). The ReFH is only calibrated to the 150 year return period and
hence the Statistical method estimates are recommended.
Due to the uncertainties in flood estimation and expected climate change impacts PPS25 requires an
allowance for a 20% increase in peak flows in the next 50 years for fluvial rivers and 30% by 2110.
If a design hydrograph is required it is recommended that either the hydrograph shape from the
rainfall runoff method is used in which case the peak flows from FEH boundary in ISIS are forced to fit
the peak flows from the statistical method. This is referred to in FEH as the hybrid method and this
can be achieved in ISIS. Alternatively the hydrograph shape from ReFH can be used, which provides a
more asymmetrical shape with a longer falling limb, and these are also forced to fit the statistical
method peak flows and the resultant hydrographs are pasted into ISIS from ReFH.
Low flows are calculated based on the Low Flow Studies report and the results agree with the data
from the National River Flow Archive.
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9.12 Design Hydrology: Conclusions
The three methods provide dissimilar flood growth curves and indicate it is the selection of QMED
which is the main factor in providing appropriate flood flows.
As the statistical method is based on measured flow data there is greater confidence in the estimate
of QMED using this approach.
The FEH Statistical method estimates are preferred to the rainfall runoff and ReFH methods as it is
more robust and involves fewer assumptions.
It is therefore recommended that the peak flow estimates from the permeable adjusted Statistical
pooling group method are adopted.
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10. Appendix 2
10.1

Ditch lengths in metres

(see Maps 39, 40, 41, 42 and 43)

ID Code
MF001
MF002
MF003
MF004
MF005

Length (m)
530.583
65.0452
374.541
230.589
108.994

ID Code
SF001
SF002
SF003
SF004
SF005

Length
(m)
751.702
302.738
90.5767
111.767
631.67

MF006
MF007

120.922
89.7932

SF006
SF007

136.299
228.099

MF008
MF009

201.39
143.786

SF008
SF009

659.312
63.6494

WMFRF001

694.751

WMFRF002
WMFRF003
WMFRF004
WMFRF005
WMFRF006
WMFRF007
WMFRF008
WMFRF009
WMFRF010
WMFRF011
WMFRF012
WMFRF013
WMFRF014
WMFRF015
WMFRF016
WMFRF017

268.498
192.455
187.545
174.442
165.276
433.332
275.048
375.589
374.346
126.077
172.346
225.478
57.0574
383.144
245.383
1135.37

WMFWC01
WMFWC02
WMFWC03
WMFWC04
WMFWC05
WMFWC06
WMFWC07
WMFWC08
WMFWC09
WMFWC10
WMFWC11
WMFWC12
WMFWC13
WMFWC14
WMFWC15
WMFWC16

290.689
475.338
79.2861
413.667
103.888
53.512
78.792
107.248
84.0519
185.654
404.392
56.9044
82.8845
80.1914
61.2333
240.163

WMFRF018
WMFRF019
WMFRF020
WMFRF021
WMFRF022
WMFRF023
WMFRF024
WMFRF025
WMFRF026
WMFRF027
WMFRF028

395.985
107.464
473.533
47.5461
103.892
58.9577
807.702
372.585
27.5503
26.1409
111.268

WMFWC17
WMFWC18
WMFWC19
WMFWC20
WMFWC21
WMFWC22
WMFWC23
WMFWC24
WMFWC25
WMFWC26
WMFWC27

285.722
84.9024
42.8987
549.941
399.415
85.8414
86.8885
445.957
155.708
117.769
229.278

WMFRF029
WMFRF030

79.9203
419.278

WMFWC28
WMFWC29

229.612
140.126

WMFRF031
WMFRF032
WMFRF033
WMFRF034
WMFRF035

176.383
92.9009
61.9765
210.506
134.909

WMFWC30
WMFWC31
WMFWC32
WMFWC33
WMFWC34
WMFWC35

507.79
77.8272
74.2203
68.0391
49.5293
879.254

WMFWC36
WMFWC37

218.223
185.724

10.2 Bund lengths in metres
Farm

Length (m)

Stokeford Farm
Manor Farm
West Mills Farm
West Mills Farm
West Mills Farm
West Mills Farm

54.3171
204.998
327.8
409.954
163.224
67.7817

Approximate

cost

of

50

cms

Pair - South of water channel
Pair - North of water channel
West of Holme Bridge
Wareham Common

high

bunds

£7.20

metre

run
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11. Appendix 3
11.1 Sluice box details

11.2 Sluice details

11.3 Construction and installation

12. Appendix 4
Simple operating protocols for sluices

12.1 General
Sluices and bunds should be protected from damage by grazing stock by fencing, and should be
checked after flooding events. Spare boards should be stored in a safe place and not be allowed to dry
out. Ditch sections adjoining sluices should be regularly cleaned out and any woody vegetation
around sluices or on bunds removed.
To achieve efficient operation, the sluice operator will need to gain experience in operating the
sluices, and it will help considerably if gauge boards are installed in the ditch adjoining the sluice
showing levels related to sluice or bund height. This will allow readings to be taken whenever the
sluice is visited and these should be coupled with a percentage estimate of the area of the field or
fields controlled by the sluice which is flooded. In this way the operator will gain a clear idea of the
effects of raising or lowering the sluice. A more acurate recording system can be put in place using
dipwells. These are long, perforated pipes set in the ground and levelled to a fixed point for recording
purposes. The most useful dipwell pattern is a straight line across the field at intervals away from the
sluice location.

12.2 Management for wintering waders and wildfowl
Raise sluice to bank or bund levels by October 15th in order to bring groundwater levels up to within
10cms of the field surface over at least 50% of the field area and to hold floodwater or rainwater on
5-75% of field surface from November 1st onwards up to a maximum depth of 25cms, weather
conditions permitting. If the field is not to be retained as breeding wader habitat, lower sluice boards
to let water drain down after the end of February. Sluices and bunds should be checked regularly (at
least monthly or after flooding from the main river) for leaks or tampering.

12.3 Management for breeding waders and wildfowl
Maintain winter sluice levels to keep groundwater levels within 10cms of the field surface over 1080% of the field between April 1st and June 30th and standing water over 5-75% of the field between
March 1st and May 31st. In practice, the aim should be to have 30% or more of the field surface with
shallow splash flooding during April, gradually drying out during May but with high groundwater levels
maintained through June over at least 10% of the field.

13. Glossary
ADF
Average daily flow
ALTBAR Mean altitude of catchment
AMAX
The annual maximum series consists of the largest rated or measured
flow in each year.
AREA
Catchment drainage area (km2)
ASL
Above sea level
BFI
Base flow index
BFIHOST
Base Flow Index derived by using the HOST classification. It can also
be derived from flow data, where available.
CC
Compound Crump weir. A Crump weir has a triangular profile in the
direction of flow, with 1:2 upstream and 1:5 downstream slopes.
CEH
Centre for Ecology and Hydrology
Cumecs Cubic metres per second
DEM
Digital elevation model
DMF
Daily mean flow
DPL
Drainage path length
DPLBAR
Mean of distances between each node on IHDTM grid and the
catchment outlet (km).
DPSBAR
Mean of all the inter-nodal slops for the catchment (in km-1):
characterises the overall steepness.
DTM
Digital terrain model
ETL
Extreme tidal levels
EVY
Edenvale Young Associates
FARL
Index of flood attenuation attributable to reservoirs and lakes
(fraction).
FEH
Flood Estimation Handbook
FRA
Flood risk assessment
GIS
Geographic information system
GPS
Global positioning system
HLS
Higher Level Stewardship
HOST
A delineation of UK soil types according to their hydrological
properties to produce the 29-class Hydrology of Soil Types (HOST)
classification. It is available as a 1km
grid.
iSIS-TUFLOW
Flood and tide simulation software
J-FLOW Pseudo-Two dimensional flood model used to produce Fluvial
Extreme Flood Outline Maps for the Environment Agency
LDP
Longest drainage path (km), defined by recording the greatest
distance from a catchment node to the defined outlet.
LiDAR
Light detection and ranging
MHWS
Mean high water spring tide level
NRFA
National River Flow Archive
NVC
National vegetation classification
POT
A peaks-over-threshold series consists of all distinct peak flows that
are greater than a selected threshold flow. In Hi-Flows-UK, the
threshold has generally been set to obtain an average of about 5
events/year. "Distinct peak flows" means that for events with more
than one peak, only the largest is included. Flow is in metres cubed a
second (m3/s or cumecs)
PROPWET
Proportion of time the catchment is wet
PKP
Purbeck Keystone Project
QMED
Median annual maxima flood. Hence it has an annual exceedance
probability of 0.5,
and a return period of two years.

ReFH
RMSE
SAAR
SAC
SMD

SMDBAR
(mm)
SPA
SPR
SPRHOST

Revitalised flood hydrograph
Root mean squared error
Average annual rainfall in the standard period (1961-90) (mm)
Special Area of Conservation
Soil Moisture Deficit data is the capacity of soil to absorb water. Field
capacity has zero SMD, and the model used in the FEH allows a
maximum value of 125mm.
Mean SMD for the period 1961-1990 calculated from MORECS month- end

values

Special Protection Area
Standard Percentage Runoff (%)
There is a Standard Percentage Runoff (%) associated with each HOST
soil class. This
can be used to derive SPRHOST over a catchment. SPRHOST can
be derived from low data where available.
SSSI
Site of Special Scientific Interest
URBEXT Extent of urban and suburban land cover (percentage)
WLMP
Water level management plan
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14. Maps
Map 1
Figure 0.5. River cross sections at Stokeford Farm
Map 2
Figure 0.9. Ditch cross sections at Stokeford Farm
Map 3
Figure 0.13. Structure locations at Stokeford Farm
Map 4
Figure 0.6. River cross sections at Manor Farm
Map 5
Figure 0.10. Ditch cross sections at Manor Farm
Map 6
Figure 0.14. Structure locations at Manor Farm
Map 7
Figure 0.7. River cross sections upstream reaches at West Mills Farm
Map 8
Figure 0.8. River cross sections downstream reaches at West Mills Farm
Map 9
Figure 0.11. Ditch cross sections upstream reaches at West Mills Farm
Map 10
Figure 0.12. Ditch cross sections downstream reaches at West Mills Farm
Map 11
Figure 0.15. Structure locations upstream reaches at West Mills Farm
Map 12
Figure 0.16. Structure locations downstream reaches at West Mills Farm
Map 13
Field numbers referred to in section 8 on field by field prescriptions
Map 14
Water level proposals Stokeford Farm
Map 15
Water level proposals Manor Farm (1)
Map 16
Water level proposals Manor Farm (2)
Map 17
Water level proposals West Mills Farm (above Holme Bridge)
Map 18
Water level proposals West Mills Farm (Holme Bridge to railway)
Map 19
Water level proposals West Mills Farm (below railway)
Map 20
Water level proposals West Mills Farm (Piddle Valley downstream)
Map 21
Water level proposals West Mills Farm (Piddle Valley upstream)
Maps 23-33 show the locations and direction of 298 digital photographs taken on the proposed water
Level Management Plan Area in August and September 2007. These are as follows:
Frome Valley
Maps 22, 23
Stokeford Farm (LHFWLMP)
Maps 24, 25
Manor Farm (MBFWLMP)

32 Photographs
34 Photographs

Maps 26, 27, 28, 29, 30, 31
West Mills Farm Frome Valley (HBFWLMP)

148 Photographs

Piddle Valley
Maps 32, 33
West Mills Farm Piddle Valley (FWLMP)

84 Photographs

*These digital photograhs are written on the discs marked “FWLMP Photos and PWLMP Photos” (two
copies) with this report.
Map 68
West Mills Farm Natural England RLR field numbers
Map 69
Manor Farm and Stokeford Farm field numbers
Map 70
Stokeford Farm water level management proposals
Map 71
Manor Farm water level management proposals (1)
Map 72
Manor Farm water level management proposals (2)
Map 73
West Mills Farm water level management proposals (1)
Map 74
West Mills Farm water level management proposals (2)
Map 75
West Mills Farm water level management proposals (3)
Map 76
West Mills Farm water level management proposals (4)
Map 77
West Mills Farm water level management proposals (5)
Map 78
Location of proposed water level management structures
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