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ECONOMIC BASIS AND PRACTICALITIES OF WASHLAND CREATION ON THE
SOMERSET LEVELS AND MOORS

Cranfield University at Silsoe / River Restoration Centre
EXECUTIVE SUMMARY
Context, Aim and Approach

In Somerset, the Wise Use of Floodplains (WUF) Project has developed new
ways of helping stakeholders in the River Parrett Catchment to find sustainable
solutions for the management of water, both in flood events and throughout the
year.

The Project is a partnership formed by the Environment Agency, Somerset County
Council, The Levels & Moors Partnership (LAMP), RSPB and English Nature. It is
an EU-LIFE Environment funded project, which is pioneering an integrated approach
to sustainable flood and water management, by involving stakeholders fully in
decision-making on the future management of the water resource. This work has been
driven forward by a coalition of initiatives, which also include the Parrett Catchment
Project (PCP) and the Environment Agency’s local Review of Flood Management
Practices (RFMP).

This report has been commissioned by the WUF Project, on behalf of all the local
flood and water management initiatives, to consider the opportunities for
redistribution of winter and summer flood water in the Parrett catchment in a way
which will reduce the adverse effects of unwanted flooding and simultaneously
exploit the beneficial opportunities that the managed storage of floodwaters would
bring to the local economy, the environment and the community.

In this context, this study explored how public funds might be used most effectively
to achieve better flood moderation through appropriate use of agricuitural land in the
mid and lower Parrett catchment on the Somerset Levels and Moors. It set out to
determine the technical feasibility of flood storage and washland creation, the likely
economic impacts of this type of development, and the financial and institutional
mechanisms required to achieve implementation.

For this purpose the consultants carried out site review and visits, discussions with
key informants and a participatory workshop with key stakeholders which captured
responses to the broad options for the delivery of washland creation. The enquiry
used a number of ‘indicative’ case study sites which provided a basis for analysis.

Technical Feasibility

The identification process classified five broad categories of flood storage initiatives
or ‘project types’, which could be pursued in different parts of the Parrett Levels and
Moors. These project types constitute the means by which a modified flood
management strategy might be delivered. The projects variously involve more
effective discharge of excess water to sea, temporary storage and managed evacuation
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of water in the lower levels, and holding back potential flood waters in the middle
catchment.

Criteria for screening site selection for storage were developed and applied across the
Parrett Catchment. These were hydraulic suitability (ease of filling, evacuation and
containment), existing flooding regimes, opportunity for environmental enhancement,
suitability of land use, and site constraints such as that imposed by settlements and
infrastructure.

Following a reconnaissance level enquiry, four possible sites were identified out of a
larger number. These sites were used to progress the study objectives with respect to
environmental and economic assessment. Detailed proposals for and appraisal of
development on these sites were not carried out, nor was this intended. The cases
have been used to progress the concept of managed flood storage and washland
creation.

Range of Benefits

The Parrett hydraulic system reflects a long history of flood defence and land
drainage activities and there are wide ranging benefits and costs associated with
managed flood storage. There are important links between flood defence, water
regime management, land use and farming practice. =~ Commercial agriculture is
dependent on managed water regimes. In recent years, flooding in some areas of the
Levels and Moors has been excessive, to the point where farming futures are
threatened.

There is scope, through a managed approach to flood storage, to provide relief to
those farmed areas worst affected by long duration flooding at the present time, and
simultaneously provide new opportunities for washland creation in other areas. There
is scope to develop, through the use of appropriate promotional mechanisms,
washland areas which will simultaneously accommodate winter inundation, support
extensive farming methods, deliver environmental benefits, and do this in a way
which can underpin the rural economy. :

Tourism and recreational activities would also benefit from a flood regime that served
to enhance the wetland characteristics of the area, provided that access and mobility
were maintained. The same could be said for the preservation of archaeological
remains. However, the traditional production of withy would suffer from long
duration flooding or permanently high water levels, although this could be relocated
beyond the washland areas.

Managed washlands would, as previously stated, alleviate flood damage and
disruption borne by those areas currently at risk, as well as incidental flood damage in
other areas in all but the most extreme events. Given that the washlands offer a
managed facility, they could take pressure off flood defences which protect urban
property and infrastructure. They could also reduce the impact of uncontrolled
flooding of communications infrastructure and the disruption this causes to economic
and social activity, both locally and regionally.

Economic Basis and Practicalities of Washland Creation
Cranfield University at Silsoe/River Restoration Centre



Vi

The flood storage options could re-orient capital and revenue expenditure in the
Levels and Moors more towards flood ‘management’ than flood ‘defence’ per se.
This would serve to reduce the uncertainty of the impacts of flood events and provide
responsible agencies with greater flexibility for flood management. The flood
storage options would contribute to sustainable flood management in so much as they
could provide a cost-effective basis for reconciling social, economic and
environmental objectives in the Parrett flood plain.

Conservation Interests

The main conservation objectives in the Somerset Levels and Moors concern:
Wintering wildfowl;
Breeding waders;
Rare aquatic invertebrates and diverse aquatic plant communities;
Species rich lowland wet grassland features; and,
The wider wetland.

These objectives are pursued through the designation of SPA, Ramsar and SSSI sites,
and the Natural Area Biodiversity Action Plan (English Nature, 2001). In that these
objectives require management of water regimes, with respect to both flooding and
groundwater levels, they can be met through judicious management of flood storage
areas and washlands.

There are however potential conflicts of interests between environmental components
which will require careful management of flooding regimes, especially in the spring
period. This applies particularly to flood sensitive species rich plant communities.
Agricultural interests can best be served by establishing inundation grassland
(MG13/0V28), but there is scope for productive use of species rich pastures under
careful management (MG4/5/8/7C/M22/24).

Financial and Economic Impacts

Two broad scenarios are identified for the assessment of changes in flood regimes
which are distinguished in terms of their severity and impacts, namely:

e Damage and recovery scenario: relatively small changes in annual flood risk,
which may include infrequent long duration events, but not to the degree that
results in changes in agricultural land use. Examples include damage to the yield
of grass or cereals, in some cases requiring reseeding of grass or winter cereals.

e Land use change scenario: significant change in flood risk which results in a shift
in land use and farming practice, for example a shift from arable to grassland, or
from intensive to extensive grassland.

Figure S.1 contains estimated flood damage costs on improved grassland according to
the duration (in weeks) and depth (75mm to over 750mm) of flooding during the
winter (October to March). Short duration flooding of about 1 to 2 weeks in mid
winter has little impact, with costs of around £15/ha, including clean-up costs. Long
duration floods of 2 months or so are likely to kill ‘improved’ ryegrass varieties and
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require reseeding at a cost of about £200/ha.  Persistent long duration flooding of
more than 2 months would encourage a stitch to a lower intensity land use with an
estimated cost of about £170/ha to £220/ha

The tolerance to flooding depends on the timing of the flood and whether the period
of inundation is continuous or made up of discrete events which might allow some
intervening recovery. A month’s flooding in March, however, on the onset of grass
growth, could severely damage improved grasses. Thus, on improved grasses, the
damage curve is likely to rise more steeply than indicated in Figure S.1 for continuous
flooding of 5 to 8 weeks which occurs in late winter/early spring, after which it would
plateau quickly at the maximum damage costs.

Figure S.2 shows the impact of flooding on ESA Tier 1 type grassland which is
subject to limits on fertiliser use and hence livestock carrying capacity. Flood costs
are proportionately lower than for improved grass, but the same principles apply.

For arable crops, it is assumed that winter flooding of more than a few days would
destroy the crop and require reseeding with a lower yielding spring cereal, if feasible.
Damage costs could be about £450 to £500/ha.

Figures S.1 and S.2 also indicate the value of flood alleviation relief that might be
obtained where there are reductions in flood risk due to controlled washland flooding
elsewhere. This could be the case, for example, in parts of the Tone catchment
currently experiencing extensive flooding.

Standards of flood defence have a major influence on land use options and
agricultural practices, not only as a consequence of surface flooding but also, and
often more critically, as a consequence of waterlogging of soils. In many respects the
land use in the Parrett catchment reflects these drainage circumstances, modified by
ESA prescriptions where these apply. A change in flood risk associated with the
adoption of flood storage options could involve a change in land use, for example
from intensive to extensive grassland

Economic Basis and Practicalities of Washland Creation
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Winter Flood Damage Costs (£/ha) on Improved
Grassland by Duration and Depth of Flooding
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Table S.1 shows estimated financial returns for the major grassland and livestock
management systems in the Parrett floodplain (Returns for cattle and sheep systems
only are significantly lower than those shown in Table S.1). Grassland is classified
into improved grass and ESA Tiers 1 through to 3, each of which has its own
management prescription.

Table S.1 Financial Returns by Grassland Management System: Parrett
Catchment Dairy, Beef and Sheep combined systems

£/ha Improved Tier1 Tier 1A  Tier 2 Tier 3 Tier3  Tier ‘4
sedge  species wash-
rich land
Stocking rate Lu/ha 1.60 1.39 1.00 0.68 0.37 0.41 0.70
GM 791 701 503 343 185 208 353
Forage 255 168 97 130 140 66 82
GM after forage 536 533 407 213 46 142 270
Fixed Costs
semi fixed* 217 188 135 92 50 56 94
full fixed** 403 350 251 171 92 104 176
Net Margin after:
scmi fixed costs 320 345 272 121 -4 86 176
full fixed costs 133 183 153 42 -47 38 94
ESA payments 125 200 225 430 430 3007

Fixed costs: * direct labour and machinery operating costs only, ** including labour costs, machinery
operating and depreciation. and housing/building costs for stock.

A Tier ‘4’ Washland package has been identified which comprises flood tolerant grass
species and related grassland management, and offers potential advantage over the
current Tier 3 arrangements. The financial indicators include gross margins (output
less direct costs such as fertiliser and feed), and different definitions of net margins
according to whether semi-fixed costs are charged (such as some direct labour and
machinery operating costs) or full fixed costs (including full labour costs and
depreciation on machinery and buildings).

A switch from improved grass to Tier 4 would, for example, result in an estimated
annual reduction of about £260/ha (£536 less £270 in Table S.1) in gross margin
(after forage costs) for the assumptions made. However, over the longer term, if
farmers achieve savings in labour, machinery and buildings costs as they switch from
relatively intensive dairy-based on improved grass to an extensive Tier 4 system, the
loss in net margin (after full fixed costs) is much less, at about £40/ha (£133 less £94
in Table S.1) It is apparent from Table S.1 that farmers can draw benefit from
signing up to Tier 1, with an ESA payment of £125/ha, compared to improved grass.
Indeed, this is what has happened in practice.

Econoniic Basis and Practicalities of Washland Creation
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By way of example, Table S.2 shows the income losses (excluding ESA payments)
associated with a switch from Tier 1 Grassland (the dominant grassland system) and
arable systems to an extensive so-called Tier ‘4’ washland system. For the overall
dairy and livestock mix in the Parrett catchment, the reduction in gross margins is
about £260/ha, and in net margin (after full fixed costs) about £90/ha. The impact of
a switch from cereal-based arable cropping to washland is also shown.

Table S.2 Reduction in the value of financial indicators associated with a switch
from Tier 1 grassland or arable to extensive grazing on washland (before ESA
payments, but including area payments on arable)

£/ha/yr reductions Dairy Beef Beef and ‘Average’ Arable
2001 values Sheep Catchment

Dairy and

Livestock
Gross Margin 410 280 260 350 300
(before forage costs)
Gross Margin (after 330 190 170 260 300

forage costs)

Net Margin after 215 140 100 170 150
semi fixed costs*

Net Margins after 150 80 0 90 90
full fixed costs**

* direct labour and machinery operating costs only ** including labour costs, machinery operating and
depreciation. and housing/building costs for stock.

On the basis of the estimates in Table S.2, and given that the existing payment for
Tier 1 is £125/ha/yr, Table S.3 shows the payment that might be required to
‘compensate’ for income lost (ie income loss from a switch to washland plus Tier 1
payment forgone)

At present ESA rates, annual payments would probably need to be about £300/ha/yr
(in 2001 values) to attract farmer interest. Where whole farms are involved, and
there is opportunity to save fixed costs such as labour and machinery due to
extensification, such a payment would provide additional incentive to adopt the
Washland option. An analysis of whole farm budgets for dairy farms and beef farms
in the catchment showed that a payment of about £300/ha/yr would maintain the
viability of these farms in a washland environment. Site specific environmental
enhancements would need to be identified and built into the washland prescriptions.
It envisaged that the washland option would specify grassland management
requirements such as grass sward composition, grazing/cutting regimes, and zero
chemical nitrogen. Scheme administration costs would be additional.

Economic Basis and Practicalities of Washland Creation
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Table S.3 Payments to compensate for loss of income compared to Tier 1
inclusive of Tier 1 ESA payments.

£/hafvt Dairy Beef Beef and ‘Average’ Arable
Washland Sheep Catchment
Payments Dairy and

Livestock
GM after 455 315 295 385 300
forage
NM after semi 350 265 225 295 150
fixed costs
Net Margin 275 205 125 215 90
after full fixed '

costs
These are derived by adding the ESA payment of £125/ha/yr to the estimates in Table S1

An economic analysis of washland creation, using DEFRA guidance for the analysis
of flood defence projects, showed that, at current levels of government support to
agriculture, there appears to be economic advantage of moving to extensive washland
farming systems. This is because, after stripping out the costs of subsidies to the
livestock sector, the majority of dairy, cattle and sheep show negative returns after
full costs. That is, there would be a net benefit to the national economy of reducing
the intensity of farm production in the Moors and Levels. Such a process would
simultaneously reduce the negative environmental effects of intensive farming
practices.  Given the opportunity to achieve economic and environmental benefits
through washland creation, and through targeted support to help sustain incomes to
the farming community, it would appear in the public interest to redirect funding, both
from agricultural support and flood defence for agriculture, into flood storage and
washland creation.

As discussed below, one approach to the introduction of flood storage on washlands is
to purchase land from current owners for the purpose. At present land prices,
purchase would cost of between £2000/ha and £3750/ha, according to land
characteristics. A premium over agricultural land prices may be needed to encourage
sales. A land bank to support land swaps would improve the acceptability of this
option. The costs of land transactions would be additional. Another option, that of an
easement paid to land owners to accept flooding (see below), would probably need to
approach 80% to 100% of the market value of the land.

Administrative Options for Flood Storage

Alternative forms of management and administration for washland creation and
operation include land purchase, easements on flooding, management agreements
supported by annual payments and leaseback partnership arrangements. These were
screened against the criteria of effectiveness, efficiency, fairness, risks and whether
they had a good chance of meeting the overall objective of wise use of flood plains.

The suitability of these options varies according to the purposes to be achieved, the
need to provide long term robust solutions, and, linked to these, the preferred link
between the farming community and the management of the land.

Economic Basis and Practicalities of Washland Creation
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All of the aforementioned approaches are potentially feasible. Land purchase, annual
payments and leaseback have their particular advantages, disadvantages and risks, and
suit the interest of different groups (Table S.4). Easements may be appropriate to
accommodate modest increases in flood risk, but probably not for regular deep
flooding and where there is a wish to achieve environment enhancement.

The most common view expressed by owner-occupier farmers was a preference for
land sale ‘at a realistic price’ with help to acquire land elsewhere, or rent back the
land under a secure tenancy arrangement. Annual payment regimes were considered
vulnerable to the availability of funds and policy priority, and would need to be
secured for the long term. They also can create a culture of dependency.

The diversity of circumstance and practice in the Levels and Moors suggests that a
diversity of approaches to washland administrative arrangements will be needed. A
mosaic of land tenure arrangements may be acceptable provided this can deliver the
scale, integration and reliability of service required.

Costs of Acquiring Flood Storage Capacity on Farm Land

Assuming depths of flooding between 75mm and 750mm, analysis showed that the
capital costs associated with purchase of land or easement could vary between £5/m3
and £1.5/m3 of storage respectively. Clearly, there are economies in depth if the main
purpose is storage capacity. The annual equivalent costs associated with either
purchase or annual payments range between £0.04/m3 capacity/yr and £0.12/m3
capacity/yr, depending on site conditions. These are land acquisition costs only.
They exclude design, supervision, engineering works and operation and maintenance
costs. A meaningful estimate of costs needs to include the latter.

The costs of providing flood storage facilities are very site specific, varying according
to flood characteristics and impacts. Recently estimated design and build costs for
floodwater retention schemes in the upper-middle catchment of the Parrett were
£2.2/m3 of storage capacity for a 24 ha scheme and £4.7/m3 for a 7 ha scheme. This
is equivalent to between £0.16/m3 capacity/yr and £0.34/m3 capacity/yr respectively.
Land costs would push total capital costs up to £3.1/m3 and £6.5/m3 respectively, and
equivalent annual costs to £0.23/m3 capacity/yr and £0.47/m3 capacity/yr, excluding
any flood management operating costs. Costs per m3 actually stored in a given
season would be less than this according to the throughput of flood waters.

It is likely that the capital and operating costs of ‘engineering’ washland projects will
replace some costs currently committed to conventional flood defence. The
incremental costs of washland development may, therefore, be relatively low. But
again these aspects will be site specific.

Economic Basis and Practicalities of Washland Creation
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Mechanisms to Achieve New Washlands

Institutional and administrative arrangements for flood storage and washland creation
will reflect land management and funding mechanisms. Given the multiple objectives
to be served, a Washland Programme organisation with membership drawn from key
stakeholders, could provide strategic direction and management, delegating
responsibility for administration of the programme and its constituent projects to
member organisations as appropriate. The flood storage facility would be managed
by the Environment Agency in collaboration with DEFRA and the Internal Drainage
Boards. Statutory and voluntary conservation organisations could variously manage
operations at project area level. If it was decided to progress washland creation
through an annual payment regime, it would make sense to administer this through

existing mechanisms such as those operated by DEFRA or English Nature.

Table S.5 Administrative Options for Washlands

Option Strengths Weaknesses
Land Purchase and transfer of | Good chance of delivering flood | Risk of reduced ties to farming
ownership to authority or trust storage and environmental community

objectives

Efficient up-front funding
Funded under capital budgets
Provide exit route for some
Jarmers

Problems of attracting and
negofiafing tenants

Difficult to arrange purchases
in large blocks

Relies on voluntary
participation, unless made
compulsory

Easement: one-off payment to
compensate future flood risk

Focus on flood defence aspects
Suited to compensating risk of
infrequent flood events
Attractive to flood defence
agency: one-off pavment funded
out of capital

Less suited to significant
changes in flood risk

Less suited to delivering
environmental enhancement

Annual Payments to
compensate for income loss and
for environmental enhancement

Potential to deliver range of
objectives: social, economic and
environmental

Maintain farmer and community
links with land

Farmer familiarity with
pavment mechanism

Integrate with ESA scheme

Can be adjusted over fime
according to
objectives’circumstances

Inflate land prices, encourage
subletting

Mixed success of ESA schemes
Participation dependent on
‘incentives’

Expensive, dependent on
‘revenue’ budgets

Create dependency

Lease-back: transfer of
ownership or control to
authority or trust with tenancies
to previous owners

Abilitv to focus on scheme
objeclives

Partnership approach
Farmers/community engaged in
implementation

Diverse ‘partner’ funding
sources

Administratively and legally
complicated to establish
Reluctance to transfer assets,
until scheme proven
Requires clear community of
interest amongst participants
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Follow-up action

A number of actions are recommended to progress the concept of flood storage and its
implementation. These include filling gaps in knowledge regarding hydraulic
processes in the Parrett catchment in order to (a) produce preliminary designs for a
floodwater management and (b) confirm practical ways of reconciling flood storage,
environmental and farming objectives.

This reconnaissance study confirms the potential feasibility and advantage of
integrated approach to flood water storage and washland creation in the Parrett
catchment. The processes of participatory working promoted by the WUF
Project/LAMP/PCP coalition in the Parrett Catchment are now well established and
there is a call for ‘projects’ on the ground. However, earmarking particular sites for
flood storage in the lower catchment is a sensitive issue, given that it affects particular
landowners and managers. This needs to be done sensitively, drawing on the trust
that has been developed through the coalition’s inclusive approach.

Economic Basis and Practicalities of Washland Creation
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1. INTRODUCTION
1.1 Background and Context

In Somerset, the Wise Use of Floodpl-ains (WUF) Project has developed new
ways of helping stakeholders in the River Parrett Catchment to find sustainable
solutions for the management of water, both in flood events and throughout the

year.

The Project is a partnership formed by the Environment Agency, Somerset County
Council, The Levels & Moors Partnership (LAMP), RSPB and English Nature. It is
an EU-LIFE Environment funded project, which is pioneering an integrated approach
to sustainable flood and water management, by involving stakeholders fully in
decision-making on the future management of the water resource. This work has been
driven forward by a coalition of initiatives, which, in addition to the WUF Project,
also includes the Parrett Catchment Project (PCP) and the EA’s local Review of Flood
Management Practices (RFMP).

These three initiatives have identified the need to explore options for flood defence
management which can reconcile the various environmental, social and economic
dimensions of sustainable development in the Levels and Moors (Table 1.1). In
particular, there is a need to determine whether agricultural and rural land can offer
flood defence ‘services’ in the catchment through the retention of flood waters, and
whether this could be done in a way which simultaneously meets environmental,
social and economic criteria.

Table 1.1 Parrett Catchment Project Action Strategy and Floodwater Storage

The Strategy includes the following components:

Creating temporary flood storage areas on farmland in designated storage areas in
the upper- and mid-catchment until the peak flow has passed in the floodplain
watercourses

Creating new wetland habitats throughout the catchment to intercept and store
floodwater during flood events

Spreading floodwater across the Moors to lessen the average depth and period of
flooding without affecting adversely settlements, properties or roads

1.2 Aims and Objectives

In accordance with the terms of reference, the principal aim of the study is to explore
how public funds can be used most effectively to achieve better flood moderation
through appropriate use of agricultural land in the mid and lower Parrett catchment on
the Somerset Levels and Moors.

The specific objectives of the study are:

a. ldentify and confirm the range of sustainable benefits accruing to different sectors
that could be achieved by floodwater storage (referred to as “water farming’ from
a farmer perspective in the terms of reference). These benefits will relate to urban




flood defence, farming and related industry, conservation, tourism, recreation,
historical interest, and other water users.

b. Determine the feasibility of approaches to floodwater storage in the lower and
middle parts of the catchment, in terms of alternative storage capacity, design and
location.

c. Determine the suitability of alternative organisational and funding mechanisms,
particularly incentives to land managers to deliver floodwater storage while
simultaneously meeting other sustainability objectives, notably those relating to
rural livelihoods and nature conservation.

d. Determine factors which influence the uptake of alternative water retention
options by land managers, including the practicality of the options, responsiveness
to incentive schemes, and the management of risk inherent in any proposed
change.

e. Determine the effectiveness, efficiency and administrative feasibility of the
development options.

1.3 Approach

The consultants carried out site review and visits, discussions with key informants and
a participatory workshop with key stakeholders which captured responses to the broad
options for the delivery of washland creation.

An initial inception meeting was held with the client, and the approach was agreed.
This simultaneously considered the technical feasibility of flood storage/washland
creation and the likely benefits to be obtained. It was agreed to pursue the study
objectives through the analysis of selected case study sites that varied in terms of their
hydraulic characteristics and potential contribution to the objectives of washland
creation.

The technical feasibility of washland creation was undertaken by drawing on the
considerable and long standing knowledge of the study area by the consultants,
combined ‘with site visits. The sites selected for study were then simultaneously
visited by the team as a whole with a view to integrating hydraulic, agricultural,
environmental, economic and other related issues. Economic analysis of the impact
of changes in water management regime was supported by a small, informal survey of
representative farmers. The review of institutional arrangements drew on experiences
elsewhere in Britain and Europe. A stakeholder workshop was held to identify factors
likely to determine the acceptability of proposals for a washland programme.

The case study sites are used for indicative purposes only in order to prosecute the
analysis of technical and economic feasibility of floodwater storage. It must be
stressed that, at this stage of enquiry and in the context of this report, they are not
being promoted as actual sites for development.
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In the report the terms flood storage and washland are used interchangeably, the latter
implying a particular type of land use and habitat which is compatible with a winter
flood storage facility.

1.4 Report Structure

Following this introduction, Chapter 2 reviews the technical feasibility of floodwater
storage in the Parrett Catchment through the classification and identification and
screening of possible sites for development. Chapter 3 presents a broad overview of
the potential benefits and impacts of floodwater storage, beyond that of agriculture
and environment. The ecological impacts of washland creation are dealt with in
Chapter 4, followed by the economic analysis of agricultural impacts in Chapter 5.
Chapter 6 explores the alternative institutional arrangements to implement the
development of flood storage, followed by conclusions and recommendations in
Chapter 7. The report is supported by Appendices.
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2. FEASIBILITY AND LOCATION OF TECHNICAL OPTIONS

This chapter reviews the selection of potential flood storage and washland sites for
analysis.

2.1 Classification of Hydraulic Zones

Drawing on their knowledge of the study area, the consultants classified the Parrett
catchment into zones (Figure 2.1) which vary in terms of topography, hydraulic
characteristics and potential contribution to flood storage management. It was
proposed to select sites within each of these zones and use these to develop typical
case studies of potential water storage options.

Figure 2.1 Graphic Representation of Parrett Zones for Water Storage Options

Zones 1 2 3 4
sea

Height 3-4m 5-6m 8-9m +10m

AOD m

Examples of hydraulic units within the zones include:
e Zone 1: North Moor, King’s Sedge Moor

Zone 2: Curry Moor, Aller Moor

Zone 3: Langport Moors

Zone 4: Parrett Valley, Upstream of A303

- 2.2 Identification of Possible Sites for Case Studies

2.2.1 Approach

The consultants identified possible sites for development of flood storage options by
reviewing the overall characteristics and performance of the hydraulic system in the
low and middle levels of the Parrett catchment. This drew on the consultant’s local
knowledge and involved consultation with agencies with particular responsibility for
flood defence and land drainage management, namely the Environment Agency and
the Internal Drainage Boards.

In this respect site identification drew on informed judgements about existing water
management conditions and processes in the Levels and Moors. It also identified
possible future changes in flood management facilities which could enable excess
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floodwaters to be distributed and contained more efficiently than at present and in
ways which meet the objectives of the PCP Action Strategy.

The findings of the site identification process are summarised in the attached three
plans (Plansl, 2 and 3) which cover various parts of the lower and middle Parrett
catchment. The plans recognise the variation in topographical and hydraulic
characteristics referred to in Figure 2.1 above. Each plan describes the nature of future
flood distribution which could apply under a managed washland regime in different
parts of the Parrett catchment. The plans contain notes on the rationale that underpins
the suggested modifications to water management regimes. Locations where new
works may be able to support enhanced flood management are highlighted on each
plan. Appraisal sites can be selected from within the areas that have been shown as
suitable for containment of greater quantities of excess floodwater than at present.

It is stressed that the suggestions contained within the plans are necessarily
judgmental since full technical appraisal of the system is part of ongoing work by
others, although a degree of liaison has been undertaken. The identification process
has also been undertaken within the limits of resources available for the study. For
this reason, cautious interpretation in required pending further investigation or
confirmation from appropriate sources, as required.

2.2.2 Strategy for Future Flood Management

The identification process classified five broad categories of flood storage initiatives
or ‘project types’, which could be pursued in different parts of the Parrett Levels and
Moors. These simultaneously reflect the different hydraulic and other purposes
which might be served by changes in flood water management in these areas. These
project types constitute the means by which a modified flood management strategy
might be delivered.

The projects variously involve more effective discharge of excess water to sea,
temporary storage and managed evacuation of water in the lower levels, and holding
back potential flood waters in the middle catchment. These are identified below,
supported by notes on Plans 1, 2 and 3 accordingly.

(i) Optimise direct discharge of floodwaters to the sea (Plan sheets 1 and 2)

e Improve the Sowey River to carry the maximum feasible flows of Parrett
floodwater direct to Dunball sluice, reducing the need for storage (note 1, plan 1).

o Utilise the Parrett outfall via Bridgwater to evacuate River Tone floodwaters on a
priority basis, with or without a new tidal barrier (note 3, plan 2).

(ii) Create additional storage at the head of the Sowey (Plan sheet 2)

e This is potentially achievable by enhanced storage on Aller Moor and West Sedge
Moor.

e There is sufficient elevation of floodwaters to support direct discharge to sea via
Sowey River (note 1, plan 2).
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e This would provide control over the volume and rate of floodwaters spilling out
onto King’s Sedge Moor (note 2, plan 2).

(iii)  Overspill excess floodwater onto King’s Sedge Moor (Plan 1)

e This storage facility would be used when Sowey flow capacity and/or additional
storage at the head of the Sowey is fully taken up (note 2, plan 1).

e King’s Sedge Moor offers a very large area of flood storage which can be taken
up incrementally in sub-hydraulic units as required. If used, the area would be last
to drain away in any flood event due to low elevation.

¢ It may be necessary to reduce Sowey flows intermittently to alleviate prolonged
flooding at critical times.

(iv)  No substantial change on Moors above Langport (Plan Sheet 3)

e It is understood that the maximum safe capacity for flood storage above Langport
is fully utilised at present. Further investigation is needed to verify this but it is
unlikely that further capacity exists (notes 1 and 2, plan 3).

e The function of two existing barrier banks (South Bank and Perry Moor Bank)
may not be as indicated on plans (note 2, plan 3). Subsequent enquiry suggests
South Bank is breached and Perry Moor Bank is related to the discharge of the
Perry Moor Drain.

e There may be opportunity to contain floodwaters behind the natural topographic
throttle on the River Yeo at Kings Moor. Further investigation could be justified
(note 3, plan 3).

(v) Alleviate rate at which inflowing rivers discharge to the Levels and Moors
(Plan 3)

e There is scope to increase the depth of flooding at selected floodplain locations in
the middle catchment to increase storage.

e This can be achieved by throttling flood flows using a rated section in the channel
and raising a floodwall across the adjoining floodplain (note 4, plan 3).

e There is an option to incorporate a sluice in the rated section to hold floodwater
for longer periods, but this would increase the operational complexity.

e The scale of works required together with appropriate landscaping and
environmental enhancement of affected reach of river will be important factors
influencing feasibility. There has been no known precedent for such measures in
the catchment, therefore an effective demonstration site is essential for this type of
development.

e A site upstream of A303 is the only site which has been investigated. This was
the subject of a preliminary appraisal undertaken on behalf of the Parrett
Catchment Project in March 2001. There is another possible site at bottom of the
River Isle shown on plan 3.

2.3 Criteria for Selection of Washland Sites

The suitability of potential sites for washland creation depends on a large number of
factors: technical, economic, environmental and social. A key element of suitability,
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and a starting point for site selection, is whether a given site offers an effective
solution to the flood storage objectives referred to in Table 1.1 earlier. In the first
instance, it is required that the site must work from a hydraulic point of view.
Basically storage sites must not only offer the potential of containing worthwhile
quantities of flood water, but both the filling and the evacuation must be controllable
for worthwhile benefit to be achieved. Thus hydraulic potential has been the initial
selection criterion followed by other criteria which reflect opportunity for
environmental enhancement, and likely social and economic impacts.

Seven main assessment criteria have been used, as explained below.

Ease of filling

It must be possible to fill the storage zone at the right time and quickly in order to

optimise the flood protection benefits. Accordingly the storage site should:

e Be close to an arterial river (i.e. Parrett, Tone, Yeo or Isle);

e Have internal ground levels well below normal flood level in the river so that it
could be filled quickly by gravity;

e Should require the minimum of engineering works to convey and control the
floodwater into the storage zone.

Ease of evacuation

It must be possible to time the evacuation of the storage zone and to do so

expeditiously in order to optimise flood protection benefits. Accordingly the site

should:

e Be close to a suitable outlet path with spare capacity even under flood conditions.
This point can be illustrated by considering the contrast between Curry Moor and
King’s Sedge Moor. Both areas become filled with large volumes of flood water
from time to time. However in Curry Moor this water becomes trapped because
the outlet is into the River Tone, which is likely to remain at flood stage for a
prolonged period following filling of the moor, thus precluding operation of the
evacuation pumps. By contrast, King’s Sedge Moor has an outlet to the Parrett at
Dunball which is virtually unaffected by the presence of flood water. Because the
river here is so large, the presence of upland flood water raises its level by no
more than a few centimetres. Notwithstanding the fact that the existing outlet is
currently limited by other factors (namely tide-lock and a restricted outlet
channel), the potential for evacuation from King'’s Sedge Moor is not limited by
the receiving watercourse.

e Have internal ground levels well above normal flood level in the receiving
watercourse so that water can be evacuated quickly by gravity;

e Require the minimum of engineering works to convey and control the floodwater
out of the storage zone.

Ease of containment

Flood water in the storage zone must be effectively contained in order to retain

control and also to ensure the safety of adjacent areas. To facilitate this the area

should:

e Have convenient natural or man-made features already present to delineate the
zone (if necessary with improvements). Suitable features could include rising
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ground, raised floodbanks, highway causeways, railway embankments or any of
the numerous existing medieval boundary banks (e.g. those around South Lake);

e If new embankments are needed, have suitable geology and soil types to facilitate
this.

Current susceptibility to flooding

Areas which are currently flooded less frequently offer the greatest potential for
providing flood relief benefits, although areas such as Curry Moor, which currently
suffer frequent and prolonged flooding, might offer scope for managed flood storage
if the evacuation arrangements could be significantly improved.

Potential for habitat improvement

Environmental enhancement is a key objective in the study area. This involves

improvement of existing wetland sites and the creation of new ones. The availability

of funding for the development of new flood storage areas is certain to be linked to

the achievement of environmental enhancements. Accordingly the following features

would assist:

e The area falls within the SPA, an SSSI or the ESA;

e Physically easy to enhance the habitat;

e Scope for reconciling flood storage objectives with environmental objectives,
through managed flood and water level regimes. 7

e Offers the possibility of up-rating the sites official status for instance by re-
designation.

It is also recognised that adoption of flood storage options on some species rich sites

could potentially damage valued habitats due to untimely or prolonged flooding.

Appropriate current land use

Land use in the Levels and Moors is predominantly grassland, and relatively
extensively managed for grazing or grass cutting. Much of the area is farmed under
ESA grassland prescriptions. In some areas, especially those served by private
pumping schemes, there is arable production. It is likely that only lightly stocked
grassland could tolerate the regular inundation associated with the storage of flood
water. In some areas, existing enterprises such as willow growing, intensive grass or
arable might have to be abandoned and could increase compensation costs.

Freedom from existing infrastructure, or acceptable cost of providing protection or
relocation

Roads, railways, buildings, buried pipelines, underground and overhead electricity
lines, the landward face of raised floodbanks and any land drainage pumping stations
would be susceptible to increases in flood frequency and duration. The effect of the
stored water on routine access is also important. Inundation of these assets, services
and utilities could involve substantial damage costs. The presence of these
infrastructural assets reduces the attractiveness of a potential storage site.

It might be feasible to abandon a limited amount of infrastructure, or in other cases
protection might be provided at reasonable cost. In many cases, however, the
protection or relocation of assets would significantly add to the cost of developing a
given flood storage site.
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2.4 Sites Considered

Of the sites identified in section 2.2 above, six were considered against the
aforementioned selection criteria for the purpose of analysis. These were identified
following discussions with interested parties and the application of local knowledge
and experience. Only sites with a sufficient chance of meeting an acceptable level of
the selection criteria are presented. Those sites which were perceived to involve a
high degree of risk of not satisfying a given criteria to an acceptable level were also
excluded from further analysis. This does not mean that such schemes, once further
information is known, are infeasible.

Table 2.1 shows the results of scoring the selected sites against the aforementioned
critenia. The six sites all exhibit a wide range of scores illustrating that there is no
‘perfect’ site. Assuming that criteria are afforded equal weight, there is little to
choose between the sites in terms of total score. Development of any of the identified
sites would involve overcoming significant problems in at least one respect. In some
cases, potential ease of flood facilities management (filling, evacuation and
containment) is compromised by infrastructure impacts and in other cases by land use
considerations. Potential for habitat improvement reflects the likely impact on
farming practices. Furthermore, some sites, such as West Sedgemoor, which already
have achieved considerable environmental protection and enhancement through raised
water levels could find that this is placed at risk by long duration, deep flooding in
early spring. Each site would require different management solutions to reduce site
specific problems or exploit site specific opportunities.

The possible approach to site development are illustrated in the Plans 1, 2 and 3 . It
should be emphasized that the number of ways any particular area could be developed
is almost limitless, with wide variations in cost and effectiveness.

In all cases we have assumed that it is likely that there will be a concurrent
improvement in the capacity of the Sowy system — probably by a combination of
channel widening, bank raising and outfall improvements, thus affording the
opportunity of using this route for evacuating certain of the storage areas we propose.

On the basis of the above, four sites have been progressed for the purpose of analysis.
These are:

e Parrett Valley U/S of A303
e Aller Moor
e West Sedgemoor

King’s Sedge Moor

These sites are used for illustrative purposes only. They are indicative of the type of
flood storage areas and related projects which could be progressed. This is not to say
they will be, or that other sites are excluded.

Economic Basis and Practicalities of Washland Creation
Cranfield University at Silsoe/River Restoration Centre



11

Table 2.1 Screening of Possible Flood Storage Sites against Assessment Criteria

5=BEST 1=WORST

u/s ALLER | CURRY | KINGS | LANG- | NORTH { WEST
OF MOOR | MOOR | SEDGE | PORT MOOR | SEDGE
A303 MOOR { MOORS MOOR
EASE OF FILLING 5 . . . ) . 7
EASE OF
EVACUATION 4 4 1 3 1 2 2
EASE OF
CONTAINMENT 3 2 5 5 4 4 3
POTENTIAL FOR
o 5 5 3 3 3 3 3
IMPROVEMENT
SUITABILITY OF
CURRENT LAND 2 2 3 3 4 4 S
USE
INFRASTRUCTURE
CONSTRAINTS 4 4 3 3 7 3 4
TOTALS
TOTALS, 5 23 | 22 20 22 19 19 21

2.5 Assessment of Flood Scenarios for Study Sites

It is necessary to assess the expected changes in flood regime for each of the selected
case study areas in order that the economic and environmental consequences can be
evaluated. This has been undertaken only for those areas where redistribution
measures could result in an increase in the depth/duration/frequency of flooding. The
redistribution proposals (in conjunction with probable concurrent arterial
improvements) provide considerable potential for reducing the severity of flooding in
those areas currently perceived as suffering more than their fair share, such as Curry
Moor, Hay Moor and to a lesser extent, most of the Langport Moors. Indeed the
realisation of the benefits of flood alleviation is one of the main reasons for
undertaking flood water redistribution. Nevertheless, this particular study does not
require the evaluation of the consequential changes in areas that will experience
reduced flooding, so ‘with’ and ‘without’ flood storage scenarios are not presented for
these sites.
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Owing to the complexity of the systems and limitations on both data availability and
time resources, the assessments are necessarily subjective. They are, however, based
on existing flooding information (Wessex Water Authority, 1979, Lewin Fryer &
Partners, 2001), anecdotal evidence from local land managers and extensive practical
experience of flooding in the Parrett catchment. The scenarios presented are
indicative and presented for the purpose of analysis.

2.5.1 Redistribution Schemes

It should be noted that under the current systems the maximum flood water depths
achieved when the various moors flood vary very considerably, from little more than
‘splash’ flooding in areas like Salt Moor and Earlake, to the 2.5 metres which Curry
Moor experiences from time to time. These differences are generally, but not
exclusively, a result of the configuration of the man-made flood defences rather than
any basic differences in topography. Hence, there is considerable potential to juggle
with the systems and redistribute flood waters along the lines suggested, or indeed in
many other combinations.

The envisaged schemes comprise arrangements to provide controlled increases in the
amount of flood water entering and accommodated in King’s Sedge Moor, Aller
Moor and West Sedge Moor. It is evident that positive management of appropriate
river control structures would be needed to ensure this, and that the associated major
operational decisions would fall to the Environment Agency, acting in close co-
operation with the respective Internal Drainage Boards and organisations representing
wildlife interests.

The proposed redistribution zones would be engineered and managed to provide
strictly regulated water level regimes (depth, duration and seasonality) during typical
flood situations, in order to ensure that environmental conservation objectives could
be met (English Nature, 2001). In summary, these aim to provide by 2010 raised
winter water levels on some 4,000 ha of the moors. To date about one third of this
total has been achieved via ESA Tier 2S & Tier 3 schemes. However the aim is to
provide deeper water on a significant proportion of the 4,000 ha — up to 750mm in
places.

It is envisaged that Aller Moor could serve the purpose of a redistribution zone to
accommodate relatively deep water flooding, and thereby contribute to this
conservation objective. Freeboard would be available to cope with further influxes of
floodwater once West Sedge Moor had been taken up. On the latter, the redistributed
water would be used to provide shallower splash flooding of larger areas. This may
allow withy growing to be continued as at present, but not if the whole area is
regularly inundated.

The King’s Sedge Moor zone would be retained as a last resort to provide capacity for
rarer, more severe, events, although again splash flooding of all or part of the area
could be maintained throughout the winter if this was required to meet conservation
objectives.
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It should be recognised that owing to basic system limitations, extreme weather
conditions would overwhelm the capacities of any new systems from time to time,
resulting in more severe flooding than that desired. Nevertheless as long as these
deviations were to occur sufficiently infrequently, the agricultural and ecological
viability of the areas should not be compromised.

2.5.2 Associated Improvements

It has been assumed that, in parallel with washland development, concurrent
improvements would be made to the Sowy (Parrett Relief Channel) system, the lower
end of the River Tone and the Parrett below Burrowbridge. It is outside the scope of
this study to suggest how these improvements could best be achieved, and to what
extent extra discharge capacity could be provided at economic cost. Other studies are
planned by the Environment Agency to investigate these matters.

It is known, however, that under existing conditions, in a major flood event when
most of the existing floodplain is under water, about half the total catchment runoff
discharges directly to sea via the Parrett and Sowy, leaving the remaining half
dispersed in the various washland areas (Lewin Fryer & Partners, 2001). This
suggests that even modest improvement in these ‘arterial’ channels could significantly
reduce the total amount of water requiring storage in any given flood event.

Taken in combination with an increase in storage in the areas identified, and bearing
in mind the extra flexibility which would result from the associated improvements in
control arrangements, it is evident that there is potential for significantly reducing the
severity of flooding in the areas currently worst affected.

It will be noted that the West Sedge Moor and King’s Sedge Moor redistribution
zones are expected to experience a reduction in the severity of certain types of
flooding after the envisaged changes have been implemented. However the frequency
of splash flooding is not expected to change significantly, as this is more a function of
rainfall and field configuration than of the effectiveness of the main drainage system.

2.5.3 Flooding Scenarios

Table 2.2 contains flooding scenarios which are used for the purpose of analysis,
reflecting likely future ‘with® and ‘without’ flood storage options on the case study
sites. In the table, and from the viewpoint of flood facilities management Summer is
taken to mean April to September inclusive. Winter is taken to mean October to

March inclusive.

While there would be significant increase in flooding in the winter period, there
would be some degree of alleviation of infrequent summer flood events attributable to
the improvements in the main river system associated with the development of winter
flood storage capacity.
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Table 2.2 Flood Scenarios on Study Sites for ‘With’ and ‘Without’ Flood Storage

Options
ZONE WITHOUT FLOOD STORAGE - WITH FLOOD STORAGE
SCENARIO SCENARIO
ALLER MOOR/ WINTER WINTER
MIDDLE MOOR 10% splashed for 2 separate 1 week 100% up to 750mm Dec/Jan/Feb/Mar
(area between Church periods every year every year

drove and Head wall
only)

25% upto 150mm for a single 1 week
period 1 year in 5

90% up to 300mm for a single 2 week
period ! year in 10

SUMMER
50% splashed for a single 1 week
period 1 year in 50

Splashed Apr every year
Deeper flooding single 2 week period in
Oct/Nov or April 1 year in 10

SUMMER
50% splashed for a single 1 week
period 1 year in 50

KINGS SEDGE
MOOR

WINTER
50% splashed for two separate 1 week
periods every year

100% up to 150mm for a single 1 week
period every other year

100% up to 400mm for a single 2 week
period 1 year in §

SUMMER
50% splashed for a single 1 week
period 1 year in 10

WINTER
50% splashed for two separate 1 week
periods every year

100% up to 400mm for a single 2 week
period 1 year in 10

SUMMER
50% splashed for a single 1 week
period 1 year in 25

WEST SEDGE MOOR

NOTE
33% currently maintained as T2S or T3
raised winter water level areas by RSPB

WINTER
67% splashed for two separate 3 week
periods every year

50% up to 300mm for a single 3 week
period every other year

90% up to 600mm for a single 4 week
period 1 yearin 5

SUMMER
50% splashed for a single 1 week
period 1 year in 5

50% up to 300mm for a single 2 week
period 1 year in 10

90% up to 600mm for a single 3 week
period 1 year in 25

WINTER
90% splash flooded Dec/Jan/Feb/Mar
every year

Deeper flooding up to 600mm deep
single 2 week period any time between
Oct and Mar 1 year in 5

SUMMER
50% splashed for a single 1 week
period 1 year in 5

90% up to 150mm for a single 2 week
peniod 1 year in 10
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ZONE WITHOUT FLOOD STORAGE - WITH FLOOD STORAGE
SCENARIO SCENARIO

PARRETT VALLEY WINTER WINTER

U/S A303 100% up to 150mm for 3 separate 3 day | 100% up to 1500mm for 3 separate 4
periods every year week periods every year
100% up to 450mm for a single 5 day | SUMMER
period 1 year in 5 50% splashed for a single 1 week

period 1 year in 5
SUMMER .
50% splashed for a single 1 week | 100% up to 1500mm for a single 2
period 1 year in 5 week period 1 year in 20
100% up to 150mm for a single 3 day
period 1 year in 20
2.6 Summary

This section has reviewed the approach to the identification and selection of study
sites. Four ‘indicative’ sites have been identified which appear practically feasible

and capable of delivering against the objectives of washland creation.

Flood

scenarios for with and without storage options have been defined. The next chapter
considers the economic framework for the assessment of washland options
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3. BENEFIT: COST ASSESSMENT

This chapter reviews the benefit cost framework for the assessment of flood storage
options in the Parrett Catchment.

3.1 Assessment Framework

Figure 3.1 summarises the framework for benefit cost analysis of flood storage
options. The analytical approach involves a comparison of benefits and costs relating
to the future ‘with’ flood storage options and the future ‘without’ flood storage
options. The impacts of washland and flood storage creation extend beyond those
areas on which these facilities are established. There will be obvious impacts on sites
which presently enjoy relatively high standards of protection but, for a variety of
reasons, lend themselves to washland creation. Areas which are presently liable to
extensive and frequent flooding may obtain relief due to increased storage elsewhere,
unless of course they themselves become managed flood storage sites.

As shown in Figure 3.1, the . . &k \
Fige obMienchioand icost Figure 3.2: With and Without Flood Storage

impacts are substantial, and OPTions and Impacts

reflect a complex .of social, With Flood
economic and environmental Qe W
issues. Particular attention is g e

made here, however, to sines
agricultural and environmental -
impacts. The study focuses on
the consequences of the

Land use,
Farm incomes

adoption of flood storage

4 . equals
options on water regimes, land - Environmental
use, farming practices and  Difference due to Quality
incomes, and environmental Flood Storage B FF

quality. The approach

compares these latter characteristics under the ‘with’ and ‘without’ flood storage
conditions (Figure 3.2). Impacts to other interests and sectors are referred to in broad
terms.

3.2 Changes in Flood Regime

As referred to earlier, the proposed adoption of flood storage options will lead to a
change in flooding and water management regimes. The broad aim is to provide
relief to those areas which experience uncertain but often prolonged inundation which
results in negative impacts on land use, infrastructure, and in some cases protected
conservation sites. A managed and controlled approach to flood storage on
designated washlands would help alleviate undesirable flood risks, and exploit the
opportunities that such managed washlands might offer to various stakeholders. The
latter include land managers, environmental bodies and those organisations charged
with providing flood defence and land drainage services.
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The extent of change will vary according to particular site characteristics and the
design and operation of the flood facility. The change in regime is likely to include:

o A change in flooding frequency, duration and depth of winter flooding. In most
cases the options will involve increased incidence of flooding in the flood storage
areas. In some areas, existing high levels of flood risk would be alleviated under
the new flood management regime. It is not proposed to make any significant
change to summer flood regimes.

e Changes in winter groundwater levels associated with increased winter flooding,
and in some cases the retention of high field water levels at other times if
appropriate. In some areas, there would be opportunity to relieve excessive
waterlogging.

3.3 The Distribution of Impacts

Figure 3.1 confirms the diversity of impacts associated with flood storage. The focus
of the current enquiry is on the interface between flood storage options, farm
economics, and environmental performance, and, given feasibility and potential value,
on the institutional arrangements to deliver potential benefits. Washland creation and
managed flood storage have diverse impacts across a range of sectors and stakeholder
groups. These are summarised in Table 3.1 and briefly reviewed below.

3.3.1 Agricultural Impacts

Agricultural land use, farming practice and performance are critically dependent on
flood defence and land drainage. This is particularly the case in the Levels and Moors
of the Parrett catchment were flood risk and field water management largely define
what is possible. Other factors, such as economic incentives, land tenure
arrangements, and the motivations of land managers determine what is actually
practised on the ground and the actual impacts of changes in flood regime. For
example, a large proportion of the Somerset Levels and Moors (possibly as much as
40% in some areas) is sub-let for grass keep, often to graziers from out of the
catchment.

The flood defence and land drainage standards to support commercial agriculture are
well known and discussed in detail in Chapter 5 below.  Flooding above and
waterlogging below the surface of the land has major implications for land use,
farming practices, productivity, value-added, and farm incomes. Generally, the lower
the standards of flood defence and drainage, the lower is the intensity and commercial
viability of farming.

The alleviation of flooding in some areas is likely to reduce damage costs and
increase output and profitability, other things being equal. This will increase the
sustainability of those farm business presently threatened by extensive flooding. An
increase in winter flooding in the newly created washlands would impose restrictions
on farming, which, in the absence of incentive payments, would reduce the income
and profitability for farmers. The extent to which this occurs depends on the degree
of change in flooding and waterlogging, and the extent to which existing land use is
sensitive to this. It is envisaged that land managers will be offered financial
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inducements to voluntarily adopt flood storage options. This may take various forms
(as discussed in Chapter 6) which to varying degrees would inject additional revenue
into the farming sector and rural economy. In respect, washland creation, could help
to contribute to sustainable rural livelihoods.

Much of the Parrett Levels and Moors are farmed under extensive systems supported
by agri-environmental management agreements, including wetland management
prescriptions. In such cases, the incremental impact of managed winter flood storage
could be small. The detailed analysis of agricultural economic impacts are presented
in Chapter 5

3.3.2 Environmental Impacts

Changes in flood regimes will have impacts on environmental quality, and especially
bio-diversity. The extent of the impacts will vary according to the degree of change
in the water regime, existing or potential environmental features and their sensitivity
to changes. The various dimensions of the environment include field and ditch plant
communities, birds especially migrant wildfowl and breeding waders, invertebrates,
fish and small mammals. Plant communities and wetland birds are deemed to be the
main environmental qualities to be protected and enhanced. These have different
water regime requirements as discussed in Chapter 4. Species rich plant communities
associated with valued and protected habitats are sensitive to prolonged winter
flooding and have relatively low tolerance to spring flooding. Migrant wildfowl
enjoy deep winter water, but breeding waders require shallow surface flooding during
the spring.

The proposals to replace uncontrolled flooding with managed washlands has
considerable potential for environmental enhancement in accordance with the
Biodiversity Action Plan. Although, there are conflicts of interest amongst
environmental components, there is scope to resolve these with careful management.
These issues are discussed in Chapter 4.

3.3.3 Flood Defence Systems

The Parrett hydraulic system reflects a long history of flood defence and land
drainage activities. The consultants recently undertook a strategic review of flood
defence in the Somerset Levels and Moors for the Environment Agency. It was
concluded that there is scope to redefine flood defence standards which can protect
and enhance the critical and unique natural assets of the area, whilst simultaneously
meeting social and economic objectives (Morris et al, 1999).

Managed washlands would, as previously stated, alleviate flood damage and
disruption borne by those areas currently at risk, as well as incidental flood damage in
other areas in all but the most extreme events. Given that the washlands offer a
managed facility, they could take pressure off the defences which protect urban
property and infrastructure.

The flood storage options would re-orient capital and revenue expenditure in the
Levels and Moors more towards flood ‘management’ than flood ‘defence’ per se.
This would serve to reduce the uncertainty of the impacts of flood events and provide

Economic Basis and Practicalities of Washland Creation
Cranfield University at Silsoe/River Restoration Centre



21

responsible agencies with greater flexibility for flood management.  The flood
storage options would contribute to sustainable flood management in so much as they
could provide a cost-effective basis for reconciling social, economic and
environmental objectives in the Parrett flood plain.

3.3.4 Tourism

Tourism is a significant sector, both in terms of contribution to income, employment
and the local economy as a whole. Most tourist activities focus on the seaside and
coastal districts of Sedgemoor and West Somerset, with a seasonal, predominantly
summer, trade. Reasons for visiting the area include the ‘scenery’, ‘peace and quiet’
and ‘history and heritage’. The link between flooding and tourism is complex. The
redistribution of winter flood waters would favour tourist participation if this serves to
reduce the risk of personal damage, disruption, reduced mobility and reduced access
to tourist attractions. Washland creation could enhance the quality of the
environmental attributes which attract tourists to the area, such as the wildlife, nature
conservation, landscape and amenity values associated with wetlands, benefiting the
tourist experience and trade.

3.3.5 Recreation

In terms of recreation, there is a range of land and water based recreation pursuits in
the Levels and Moors primarily related to public access for walking, horse nding,
cycling and bird watching. A change in flood regimes would impact on both land and
water based recreation in and around the Levels and Moors.  Those outdoor
recreation and amenity pursuits whose value is associated with the appreciation of
wildlife, natural habitats and landscape would, for the most part, be enhanced by
controlled winter flooding on washlands, and the switch to less intensive wet
grassland. The same would generally apply to water based recreation activities such
as angling, canoeing and selected water sports whose quality could be enhanced by
increased bodies of open water. In all cases, however, direct user benefits depend on
access and rights to use.

3.3.6 Fisheries

In the Levels and Moors section of the Parrett catchment, most of the major water
courses are important coarse fisheries with roach, bream, pike, tench, ruff and eels as
the dominant species. The variety and quality of fisheries habitat and resource is for
the most part reduced as a consequence of flood defence activities such as river
training, desilting and vegetation control Simultaneously, however, the managed
water regime delivers benefits in the form of managed fisheries habitats, related to
weirs, artificial channels and discrete water bodies. A change in flood defence, for
example increasing the extent of stored winter water, could enhance the size and
diversity of fish habitats and population, both in the river and water courses, and in
shallow floodwaters which would provide spawning and recruitment areas into the
breeding season. Care would be needed with the routing and rapid filling and
evacuation of flood waters.
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3.3.7 Archaeology

The archaeological interest of the Levels and Moors relate to both its pre- and post-
drainage history, the area containing some of the oldest sites, remnants and relics of
human settlement and activity in the British Isles. Many of these are Scheduled
Ancient Monuments (SAMs), but a far greater number are thought to lie hidden and
preserved in the waterlogged peat soils.

A return to traditional landscapes and water bodies associated with washland creation
would further compliment the man-made cultural and historic aspects of the area.
Increases in soil wetness tending to favour the preservation of many historic remains.
Archaeological interests would also be served by a reduction in peat abstraction and
the intensity of farming. However, protective measures may be needed to avoid flood
damage to some historic remains, especially those associated with drainage and water
transport history.

3.3.8 The Peat Industry

There is limited peat abstraction in the Parrett catchment. The peat industry relies on
a controlled water environment both in terms of flood protection and reduced water
table levels in the vicinity of the workings. Extensive winter flooding is therefore
incompatible with peat production, although old peat workings could provide suitable
flood storage sites

3.3.9 The Withy Industry

Withies are willows used for the production of hurdles, conical plant support, basket
making and so forth. The Somerset Moors are well suited for willow production and
the area is the centre of withy growing in Britain. Withies are currently concentrated
around the Parrett and Tone catchments with areas of production on Curry Moor,
Whitmoor, Stanmoor, Northmoor, Haymoor, Aller Moor, Saltmoor and West Sedge
Moor. Overall, a total area of 160 hectares.

Flooding leads to a number of problems for withy production, primarily related to
planting, harvesting and withy quality. Short duration flooding tends to have little
effect on withies. Long duration flooding in excess of two months can depress yield
and quality. Spring and/or summer flooding can restrict establishment and
maintenance of the crop, part of which is often used by grazing livestock to control
growth and weeds. It is particularly important, however, that flooding and
waterlogging do not prevent the ‘trafficability’ of soils from December to April for
harvesting machinery.

It is thus likely that withy production would not be compatible with the washland
option, and would need to be relocated to areas with suitable standards of flood risk.
This is feasible. Areas of withy are grown under contract to withy processors and
product manufacturers: indeed the growing and the processing of withy material for
manufacture are not necessarily dependent. The alleviation of flooding on some parts
of the Levels and Moors as a consequence of washland creation could create a more
secure environment for withy production.
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3.3.2 Communications and Infrastructure

Extensive, long duration winter flooding in the Parrett catchment has caused
disruption, inconvenience and nuisance to local residents and those that service their
needs. The inundation of roads in particular increases the time and cost of travel, with
associated risks for the provision of and access to vital and emergency services.
These have severe consequences for the quality of life of Parrett residents, and the
local business and service sectors. A managed approach to flood storage, which built
infrastructural risk into its design criteria, would significantly reduce the social and
economic costs associated with the present regime.

3.4 Summary

There are important links between flood defence and sectors such as tourism,
recreation, fisheries (including angling), archaeology, and the peat and withy
industries. Dependency on standards of flood defence vary. Tourism and recreational
activities would probably benefit from a flood regime that served to enhance the
wetland characteristics of the area, provided that access and mobility were
maintained. The same could be said for the preservation of archaeological remains.
However, the traditional rural industries of peat abstraction (generally outside of the
study area) and withy production rely on protection from long duration flooding or
permanently high water levels. Managed winter storage would, therefore, be mainly
beneficial for tourism, recreation, fisheries and archaeological interests, but perhaps
detrimental for the peat and withy industries.
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Table 3.1 Impacts of Development of Flood Storage and Washland Facilities by
Major Sectoral Interest

Aspect Characteristics User criteria Impact of reduced | Impact in flood
flooding storage areas
Agriculture Predominantly Controlled flooding | Reduced flood Switch to less
grassland, with and drainage, field | damage, reduced intensive washland
some arable in non | access for critical costs, extra farming,
flood areas. operations. income, retention reconciliation of
Some ESA options | of farm land. farming and
specify ‘wet’ wildlife objectives.
conditions. Take-up of
washland
management
options, and related
income and
employment.
Environment | Predominantly wet | Seasonal flooding | Loss of some deep | Opportunity to
grassland and water levels to | water winter create stable
environment. range | suit different flooding for managed washland
of field and ditch environmental wildfowl. Reduced | habitats to suit
plant communities | components. damage to species | different
and wildlife. rich plant environmental
including birds. communities. components.
Flood Capital works Avoidance of Reduced flood Managed facility
defence including main and | urban flooding. damage due to offering flexibility
arterial channels Evacuation of incidental flooding. | for flood water
and pump stations, | excess water by Reduced damage to | management.
and operations gravity and flood defence Increased
including pumping with infrastructure. effectiveness and
vegetation control | incidental Reduced efficiency of flood
and pumping. temporary storage requirement for management
on farm land if emergency resources.
necessary. Now response and local | Opportunity for
seeking dissatisfaction. sustainable, multi-
environmental purpose flood
enhancement. management.
Water Water quantities User quantities Avoidance of Opportunities to
resources (m3 by season) and | required. pollution risks contribute to
quality (physical. user quality associated with strategic water
chemical and requirements: unmanaged long resource objectives
biological). drinking water. duration flood through managed
industry. waters, and storage and
agriculture. eventual treatment. Multi-
tourism/recreation. | evacuation. purpose use of
environment. Uncontrolled use water bodies.
of water bodies.
Tourism Mostly coastal Accommodation Limited impacts on | Possible
based. accessing Facilitics coastal belt enhancement of
inland for scenery Attractions summer holiday summer scenery
and day excursions. | (especially country | resorts. values. Potential
Residential farm and wildlife based | Reduced enhancement of
and village based features) disruption to winter | wetland
accommodation in | Mobility trade. experience, for
Levels and Moors. both winter and
Eco-tourism. summer visitors.
Increased eco-
tourism potential.
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Aspect Characteristics User criteria Impact of reduced | Impact in flood
flooding storage areas
Recreation Land based Access, mobility Reduce negative Enhancement of
and Amenity: | informal and and quality of impact on mobility | winter wetland
Land formal outdoor recreation and access. habitat landscape
recreations: experience: and amenity
walking, bird infrastructure, values. Possible
watching, cycling, | scenery, landscape, increase in public
horse riding habitats, wildlife, access in washland
heritage, water areas.
quality aspects.
Recreation Water based Access and Loss of informal, Increased area and
and Amenity: | activities: mobility, facilities, | casual use. predictability of
Water canoeing, water quality and water bodies and
angling, water water levels, land water space
sports. and landscape amenity for
quality aspects potential use.
Archaeology | Pre-historic Existence and Reduced damage to | Increased
remains and bequest values, because of preservation of
artefacts. Early importance of uncontrolled rapid | artefacts in wetland
flood defence artefacts in local filling or environment.
infrastructure cultural heritage, evacuation of flood | Enhanced value of
integration with water. Levels and Moors
recreation, Heritage Site

amenity, tourism
and education
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4, ECOLOGICAL ASSESSMENT

The chapter considers the existing ecological value of the study area and evaluates the
effect of changes in the potential distribution of flood waters across the catchment.

4.1 Purpose

A key design aspect of the development of flood storage facilities in the Parrett
catchment is to enhance environmental and ecological value where possible, to
minimise negative effects of flooding on existing flood-sensitive species and habitats,
and to exploit potential synergy between farming and environmental objectives.

The main conservation objectives in the Somerset Levels and Moors concern:
Wintering wildfowl,
Breeding waders;
Rare invertebrates and diverse plant communities;
Species rich lowland wet grassland features; and,
The wider wetland.

These objectives are pursued through the designation of SPA, Ramsar and SSSI sites,
and the Natural Area Biodiversity Action Plan (English Nature, 2001). All of these
objectives require management of water regimes, with respect to both flooding and
groundwater levels.

4.2 Approach

Just as commercial agriculture requires suitable water regimes, so do environmental
and ecological characteristics and processes. The water regime requirements of
features of the natural environment can be defined in terms of inundation and
groundwater levels and these vary amongst species and habitats during the course of a
year.

Figure 4.1 illustrates the variation in water regime requirements, measured in terms of
depth of the water table level from the surface, for selected environmental
characteristics during the calendar year. The gap in the diagram which runs through
the year shows the minimum and maximum heights of water table levels which would
satisfy the water regime needs of specific characteristics.

In Figure 4.1, characteristics lying below the gap have minimum water table levels as
shown. For example, breeding waders require water table levels which are at least
within 35cm of the surface during the period March to mid June inclusive. Species
rich flood meadows, however, require water tables that are at least 20 cm below the
surface during the mid March to end June period. The diagram also shows that there
is general tolerance to flooding during the winter months. Indeed, wintering wildfowl
are attracted by this facility. Of course, other fauna, such as small mammals, would
need to be able to take refuge on higher ground during flood periods.

Figure 4.1 illustrates two main points. First, water regime requirements and
tolerances vary between species and habitats through the year.  For example,
although flooding and water logging in winter suit visiting wildfowl, excessive
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flooding in spring is detrimental to breeding waders, invertebrates, small mammals
and some plant species. Second , it is possible to manage water tables during the year
(for example along the ranges shown by the gap in the diagram) in order to deliver
multiple environmental and farming objectives. This is the essence of water level
management.

4.3 Ecological Designations in the Parrett Catchment

The Lower Parrett catchment area has been identified as an area of high conservation
value at both international and national level in terms of its wetland habitats and
species. Within the Lower Parrett catchment nine sites are notified as Sites of Special
Scientific Interest (SSSI). Of these nine sites, seven have been designated under the
EC Wild Birds Directive (SPA) and as Ramsar sites. Parts of the study area are also
designated within the Somerset Levels National Nature Reserve (NNR) (Table 4.1).
In addition the study area is within the Somerset Levels and Moors Environmentally
Sensitive Area (ESA).

Date
1-Jan 5.Feb  11-Mar 15-Apr 20-May 24-Jun 29-Jul  2-Sep 7-Oct  11-Nov  16-Dec
0 : . . .

20

60

80

Water table depth (cm)

100
120
140

= smssnsn Flood tolerable periods s Managed water levels

Figure 4.1: Water regime requirements for environmental characteristics
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Table 4.1. Designations within the lower Parrett catchment

Site SPA/Ramsar | SSSI NNR

Curry and Hay Moor

King’s Sedge Moor*

Langmead and Weston Level

Moorlinch

North Moor

Southlake

West Moor

West Sedgemoor*

SISISS (SN] NS
SISISIKISISISNIS

Wet Moor

* Case Study Sites

4.4 Flooding and Water Level Requirements of Wildfowl and Breeding Waders

Wintering Wildfowl require controlled water levels over critical minimum areas
during the winter period (December to February inclusive), and a mix of splash (up to
10cm deep), shallow (10-30 cm deep) and deep (30-75cm ) flooding. It is
recommended that each of these areas should be at least 20ha, ideally in proximity of
each other, and as groups located in at least 3 or 4 different locations in the Moors and
Levels to facilitate flight (EN, 2001).

Breeding waders require areas which are flood free after mid March, except for some
surface pools and water tables at around 20cm of the surface in the early spring. It is
recommended that managed units should be about 50ha in size, with a mix of field
water level conditions.

4.5 Plant Communities in the Flood Plain

There is a wide range of different plant communities found within the flood-plain
areas which vary greatly in their response to water-regime. They can be divided into
three broad groups according to their species characteristics. They are species-rich

communities, washland communities and agriculturally improved communities.

4.5.1 Species-Rich Communities

These include:

e Great burnet hay-meadow (Alopecurus pratensis — Sanguisorba officinalis, MG4)

e Knapweed hay-meadow (Cynosurus cristatus — Centaurea nigra, MGS5)

e Species-rich Foxtail flood-pasture (Lolium perenne — Alopecurus pratensis —
Festuca pratensis, MG7TC)
Marsh-marigold flood-pasture (Cynosurus cristatus — Caltha palusrtris, MG8),
Marsh Thistle fen meadow (Juncus subnodulosus — Cirsium palustre, M22)

e Meadow Thistle fen meadow (Molinia caerulea — Cirsium dissectum, M24).
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None of these communities can tolerate inundation by surface water for more than a
few days during the spring and summer (March — September). Prolonged spring
flooding could drive vegetation succession towards inundation or swamp
communities. Knapweed hay-meadow is rarely inundated throughout the year whilst
the other plant communities can tolerate periodic inundation throughout the winter
(October — February).

Several of the communities have specific water-regime requirements. For example,
Marsh-marigold and species-rich Foxtail flood-pasture require a constant water-table
throughout the summer usually within the top 50 cm of the ground surface. Great
burnet hay-meadow can tolerate a deeper water-table (over a metre in depth) in the
summer. These plant communities are of high conservation value, which have
developed under traditional low-input agricultural management. It is very important
to continue the agricultural management either by hay cropping and/or grazing.
Therefore, a degree of water-table control is required in order for these practices to
continue.

4.5.2 Washland Communities

These include the following:

e Creeping Bent inundation grassland (Agrostis stolonifera — Alopecurus
geniculatus, MG13)

e Creeping Bent — Buttercup community (Agrostis stolonifera — Ranunculus repens,

0V2R)

Reed Sweet-grass swamp (Glyceria maxima, S5)

Greater Pond-Sedge swamp (Carex riparia, S6)

Lesser Pond-Sedge swamp (Carex acutiformis, S7)

Floating Sweet-grass water margin vegetation (Glyceria fluitans, S22)

These plant communities are tolerant of extended periods of flooding with regular
inundation of surface water. They provide a valuable grazing resource for wildfowl
and summer grazing for stock. Glyceria maxima, Carex acuitiformis and Carex
riparia can tolerate surface water at ground level for much of the year.

4.5.3 Agriculturally Improved Communities

These include the following:

Crested dogs’s-tail grassland (Lolium perenne — Cynosurus cristatus, MG6)
Perennial Rye-grass grasslands (Lolium perenne, MGT7)

Yorkshire Fog grassland (Holcus lanatus — Deschampsia cespitosa, MG9)
Soft rush rush-pasture (Holcus lanatus — Juncus effusus, MG10)

These plant communities are related to various degrees of agricultural improvement.
They tend to be species-poor and dominated by grasses. Perennial Rye grass and
Crested dog’s tail grasslands are rarely flooded and support intensive grazing and/or
mowing regimes (silage). Yorkshire Fog grassland and Soft rush rush-pastures are
found on permanently moist soils which can be periodically inundated by surface
water. As a result of their permanently moist soil these communities are considered
unproductive agricultural land, however they can provide valuable habitat for
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breeding waders such as Snipe, Redshank and Curlew which require tussocky
grasslands and rushes as well as soft soil for feeding.

4.6 Impact of Changes in Flood Water Distribution on Plant Communities

Within the Lower Parrett catchment several areas have been identified as potential
flood storage areas. These include West Sedgemoor, King’s Sedge Moor and Aller
Moor. Curry and Hay Moors currently serve as water storage areas.

The composition of plant communities is very sensitive to changes in the water-
regime and the timing, frequency, magnitude and duration of flood events. Any
change in the distribution of flood water across the lower Parrett catchment will
potentially have a significant impact on vegetation.

Where possible priority must be given to safeguard the integrity of existing sites of
high ecological value. King’s Sedge Moor and West Sedgemoor both contain areas of
species-rich plant communities that have very specific water-regime requirements.
Summer flooding (March — September) of these sites, even for short periods, would
be detrimental to the conservation value of these areas. Increasing the extent of
flooding, particularly in the spring, on agriculturally productive grassland would
result in the development of flood tolerant vegetation such as rush-pasture, inundation
grassland or swamps depending on the degree of flooding. Although these
communities can provide summer grazing, changes in agricultural practices will be
necessary as a result of the change in flood water distribution. Possible environmental
benefits from these changes include suitable habitat for breeding waders and
wildfowl.

The post-scheme flood scenarios will have greatest impact on the vegetation and plant
communities during the months of March and April. The deeper flooding scenarios at
this time every year at Aller Moor / Middle Moor and the Parrett Valley will provide
the conditions for the establishment of swamp communities. However, these
communities also require waterlogged soils or standing water throughout most of the
summer. Inundation grassland communities will tolerate the winter splash flooding
scenarios at West Sedgemoor and King’s Sedge Moor, but require a supply of water
throughout the summer (the water-table within 20-50 cm of the soil surface).
Although primarily identified as flood storage areas the habitats, which could be
created in such areas, could provide valuable conservation benefit in terms of habitat
for birds, particularly wintering wildfowl. However, frequent flooding of more than a
few days beyond the October to February period on areas supporting species-rich
grassland communities would be detrimental to the conservation value of these plant
communities. Many of these communities are identified as priority habitats in the
Biodiversity Action Plan.

Table 4.2 summarises the tolerance of the main types of grassland communities to
flood regimes during winter and summer periods, and thereby the water management
criteria that must be satisfied to secure these communities. The table also shows the
equivalent values for dry matter (DM) and utilisable metabolisable energy (UME)
production from the various grassland types. These values indicate the relative
capacity of the grassland types to support livestock production, whether by forage
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conservation or grazing. These estimates are used in the economic analysis of
grassland systems under different flood storage options.

4.7 Impacts of Flooding on Soils

The issues relating to land use are really ones that impact on post flood land
capability. Temporary storage of flood water may impact on land use in a number of
ways.

e Flooding depth and duration has obvious impacts for the timing of critical
field operations and access. These apply to arable operations such as crop
establishment and the grassland management operations such as forage
harvesting and turnout dates of grazing animals. Disruption and delay will
have an impact on revenues and costs.

e Materials deposited on the flooded area as a result of flooding may have an
adverse effect on vegetation although some materials such as nutrients may
enhance soil fertility. Sediments dropping out in flooded areas may hinder the
rate of recovery of vegetation as it interferes with photosynthesis. Other
contaminants may deposit on flooded areas but are unlikely to be a major
problem in these areas. Soil enrichment through deposition of nutrients may
adversely affect diverse species rich grassland.

e Flooding can cause chemical changes to the soil as a result of the release of
unwanted materials due to anaerobic conditions. The greatest danger here
may be iron which can be high in these areas although pH is likely to at or
higher than neutrality as the flood waters are predominantly derived from base
rich catchments.

e There is evidence that there may be an important impact on soil micro and
macro fauna, arising from concern that Raised Water Level Areas on the
Levels & Moors may cause significant loss of fauna due to long duration
anaerobic conditions in the soil profile. Although temporary washlands may
not suffer in this way, it is a topic worthy of further research.

Recovery of the soils, soil fauna and vegetation post-flooding will depend on the
establishment of good water level management. This means that field drainage and
ditch water level control will be important for the rapid re-establishment of ground
conditions suitable for mechanised operations such as ground preparation for arable or
for grass cutting.

4.8 Summary

The Levels and Moors of the Parrett catchment currently contain sites of local and
national ecological value, distinguished by their plant communities. These are
sensitive to water regimes. The proposed adoption of flood storage options provides
an opportunity for enhancing existing environmental quality. At the same time
however, increased flooding in some areas could, unless purposely controlled, cause
damage to existing valued habitats, and frustrate the potential creation of new ones.

Economic Basis and Practicalities of Washland Creation
Cranfield University at Silsoe/River Restoration Centre



33

In this respect, the design parameters for flood schemes must incorporate
environmental criteria.
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5. ECONOMICS OF FLOODWATER STORAGE ON FARM LAND

This chapter reviews the main characteristics of agriculture in the study area and
considers the financial and economic impacts of the introduction of flood storage
facilities and washland creation.

5.1 Farming Systems and Land Use in the Parrett (and Tone) Catchment

The agricultural economy in the Parrett catchment as a whole is primarily based on
dairy, cattle and sheep production (MAFF, now DEFRA,1999). Overall about 70% of
land use is grassland. Of the 30% arable, most of this is down to cereals and forage
maize.

Land use within the flood risk areas of the catchment is predominantly down to grass
(Tables 5.1 and 5.2). Where flood risk is low, cereals and maize for fodder are
sometimes grown, in some cases assisted by private pump schemes.

Table 5.1 - Flood Plain Areas (100 year event) (ha) and Land Use in the Parrett
and Tone Catchments, 1999

Parrett Tone Total
(ha) (%) (ha) (%) (ha) (%)

Total Flood Plain Area 13,276 2,505 15,781
Arable 1,726 13 251 10 1,894 12
Improved grass 5,974 45 1,002 40 6,944 44
Grass Tier 1 ESA 3,452 26 1,127 45 4,579 29
Grass Tier 1A ESA 266 2. 75 3 341 2
Grass Tier 2 ESA 398 3 50 2 448 3
Grass Tier 3 ESA 1,195 9 0 0 1,195 8
Total ESA 5311 40 1,252 50 6,563 42
Other (withy, peat, ...) 398 2 . N 398 p.

Source: FRCA, personal communication.

Table 5.2 - Flood Plain Areas (annual event) (ha) and Land Use in the Parrett
and Tone Catchments, 1999

Parrett Tone Total
(ha) (%) (ha) (%) (ha) (%)
Total Flood Plain Area 2,100 200 2,300
Arable 231 11 0 0 231 10
Grass * 1,869 89 200 100 2,069 90

* In the Parrett the grassland is divided equally between Tier 1, 1A, 2 and 3; and in the Tone the
grassland area is cither in Tier 2 with the raised water level supplement or Tier 3.

Traditionally, individual farms combine land on the higher ground with separate
summer grazing parcels on the Levels and Moors. The majority of farm holdings in
the study area are owned. There is a high and increasing proportion of small and part
time holdings.
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MAFF parish statistics were used to derive estimates of land use and livestock for the
selected case study sites. This is difficult because of parish boundary problems and
the confidentiality of data from ‘small areas’. The observations mirror the patterns
evident at catchment level, although in reality there is likely to be a greater proportion
of land down to grass than shown by parish based statistics.

Regional Farm Business Management Survey results (University of Exeter, 1999.
2000, 2001) suggest that farms in the Parrett catchment tend to be smaller and less
intensive, and therefore generally have lower average farm incomes than the regional
average. Although very good performance is possible, many farms operate at lower
levels of intensity than either their potential or the regional average (personal
communication, M Turner, Centre for Rural Research, University of Exeter). On
livestock farms, stocking rates are typically 1.4 — 1.5 livestock units/ha (including non
grass forage crops), and about 1.6 lu/ha for dairy. Milk yields are between 5,300 to
5,600litres/cow/year. These are typically 10%-20% lower than the regional average.

Fertiliser application rates on grass are relatively low, at 150 kgN/ha on improved
grass for dairy, and 75kgN/ha or less for cattle and sheep. The relatively extensive
system of grassland management suits compliance with ESA Tier 1 requirements.
Farmers are encouraged to keep their overall farm stocking rates (lu/forage ha) below
threshold levels in order to qualify for the Beef and Sheep Premium Scheme
extensification payments.

Although farming systems are dominated by dairy production, few milking cows are
kept on the Moors themselves unless these are in easy walking distance of the
farmstead. Most of the Moor is used for grass conservation and/or stock grazing. The
latter mainly involves dry cows, beef suckler cows and their progeny, 24-30 month
beef, store cattle of various ages, and sheep. In the drier areas, over-wintering of
sheep (either purchased or temporarily ‘agistered’ from upland farms) has provided a
useful income source for local farmers. Summer grazing by out-of catchment graziers
is common, although the recent Foot and Mouth Disease (FMD) has restricted this
and also the overwintering of sheep. The traditional finishing of heavy store cattle on
the Moors has been curtailed by the 30 month age limit on beef cattle (required under
BSE regulation), such that cattle are often sold off before finishing. There has been a
continuing decline in the number of dairy farms, with dairy often replaced by beef
cows producing fattening stock.

The average cereal yields on farms located in the Somerset Levels and Moors were
6.6 tonnes/ha in the period 1998 to 2000, although on well drained land these can
approach 8 t/ha. Much lower yields at around 4.5 t/ha are not uncommon (M Turner,
as above).

Sub-letting on short term seasonal and annual terms is common on the Moors, both
for grazing and grass cutting. In some areas this can account for up to 40% of the
total land area. The purchase of land by conservation organisations and award of
seasonal lets has further encouraged this practice. Access to ESA payments (see
below) has also encouraged owners to sublet fields as grass keep. Seasonal rents are
variable, from £5 through to £40 per acre (£13 to £100/ha) according to the quality of
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grass, access and number of days let. In ESA areas on land held by conservation
organisations and re-let to previous occupants rents are commonly between £25 to
£50/ha/season, but restrictions on use apply.

Farm incomes in the study area have declined in line with declining fortunes in the
farming sector as a whole. Particular factors affecting farm incomes in the study area
include:

e Continued general deterioration in the ratio of output to input prices which reduce
the terms of trade for farming;

e Real and significant decline in cereal prices;

e Reduced real prices for beef and sheep prices due to reduced subsidies,
exacerbated by the effects of BSE and foot and mouth disease (FMD);

e Quota restriction and depressed prices (until very recently) for milk;

e Impositions, compliance requirements and disruption caused by BSE (e.g. 30
month age regulations) and FMD (especially stock movements for seasonal

grazing).

In this context, opportunities to qualify for extensification (under Beef and Sheep
Premia) and ESA receipts have allowed farmers in the Parrett catchment to cope
relatively well with the general downturn in farming fortunes. But this has created a
culture of dependency on these support mechanisms. They are particularly high in the
grassland sector, such that livestock farmers are probably fairing better at present than
their arable colleagues.

5.2  Participation in Environmentally Sensitive Area Schemes

The flood plain areas correspond closely to the eligible area of the Somerset Levels
and Moors Environmentally Sensitive Area. The voluntary scheme pays farmers
annual amounts in return for the adoption of agreed prescribed practices which are
classified in ‘tiers’ of compliance (Tables 5.3 and 5.4).

Designated in 1987, it now covers over 29,000 hectares, of which almost 18,000 ha
(60% of the total eligible area) are subject to a total of over 1000 agreements (Table
5.1). Uptake of Tier 1 covers 12,766 hectares, Tier 1A 870 hectares, Tier 2 2,990
hectares, and Tier 3 1,226 hectares: a total of 17,852 hectares. (S. Richardson,
personal communication, 2001).

Overall, 42% of agricultural land in the study area receives payments under the ESA
scheme. Farming systems within the ESA are primarily livestock based (95%).
Although dairy production dominates in relation to land use (at 50%) it is on the
decline. Beef and sheep systems constitute equal parts of the remaining land use area.

The overall aim of the Somerset Levels and Moors ESA is to protect and locally
enhance the wet permanent grassland character of the area, with its landscape, wildlife
and historic interest, through the maintenance and adoption of extensive pastoral
farming systems.

Economic Basis and Practicalities of Washland Creation
Cranfield University at Silsoe/River Restoration Centre



38

An evaluation of the ESA scheme over the period 1991to 1996 showed that there had
been some change from improved to traditionally managed grassland, but no
significant change in cropping or livestock systems or stocking rates. The scheme had
failed to arrest the decline in the number of breeding waders and general species
diversity. It had, however, protected sites of historic and archaeological interest. As a
result, raised water level buffer strip supplements, minimum water levels and a further
restraint on fertiliser inputs were introduced in 1997.

The specific objectives of the Somerset ESA are:

e To maintain and enhance the nature conservation interest of extensive permanent
grassland (Tier 1A).

e To maintain and enhance the nature conservation interest of the wet grassland by
sustaining and extending the area under extensive management, by managing
ditch water levels, and by increasing the area of land attractive to waders and
wildfowl.

e To maintain and locally enhance the wet grassland landscape by sustaining and
extending the area of permanent grassland, and through the management of
elements such as pollarded willows and ditches.

e To protect archaeological and historical features.

e To make ESA land available for quiet informal recreation and thereby increase
public enjoyment of the countryside.

These objectives are compatible with and would be served by the creation of flood
storage, washland areas.

Table 5.3 - ESA Payments: Somerset Levels and Moors

Tiers and Supplements Annual payment rate (2001)
£/ha

Tier 1 Permanent Grassland £125

Tier 1A Extensive Permanent Grassland £200

Tier 2 Wet Permanent Grassland £225

Tier 3 Permanent Grass Raised Water Level Areas £430

Buffer Strip Supplement £110 per ha equivalent

All Year Penning Supplement on Peat Soils £18

Raised Water Level Area Supplement £80

Public Access Tier ‘ £170

5.3 Impact of Changes in Drainage Conditions on Agriculture

Agricultural land use, farming practice and performance are critically dependent on
flood defence and land drainage. Flood defence for agriculture, as for most land-
engaging activities, refers to acceptable levels of flooding above and below the
surface of the ground.
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Flooding above ground causes crop damage, reduces yield and quality, increases
costs, and reduces cropping options. Flooding below ground level in the form of
water logging similarly reduces yields, reduces cropping options, increases costs, and
reduces overall financial performance of farming activities (Box 1).

Commercial crops are sensitive to Box 1 Key Elements in Flood Defence for Agriculture
waterlogged soils and anaerobic soil

conditions during critical growth

periods, with consequences for crop * Flooding above Ground

yield, quality and value. Wet soils * Flooding below Ground: Water logging

have reduced strength and this
reduces their bearing capacity
which, in turn, restricts field access
by machinery or grazing livestock.
This leads to delays in critical field
operations such as cultivations and
fertiliser ~ application, and to
restrictions on grazing seasons. In the case of grassland, wet soils will not provide
suitable growing conditions for commercially ‘improved’ grass species, restrict field
access for the early application of fertiliser, and are liable to damage by grazing
animals.  For these reasons, and other requirements of more intensive livestock
husbandry systems such as quality silage-making, persistently wet field conditions
tend to be associated with extensive grassland, whether grazing or hay cutting.

For this reason, flood defence for agriculture involves measures to reduce inundation
and waterlogging. The impact of flooding and waterlogging on farming varies much
according to tolerance of the particular crop or land use activity, and the frequency,
duration, depth and seasonality of the event.  The latter factor is particularly
important: the impact of a flood or water logging event varies a lot according to the
time of year. Evidence suggests that relatively short duration flooding in winter has
limited impact on grassland, but even a brief flood event in summer can completely
destroy a standing crop of grass or cereals.

It is possible to prescribe the water regime standards required to deliver given types of
farming activities and practices, from intensive horticulture, through arable systems
involving root crops and cereals, to grassland whether managed for intensive livestock
production or extensively grazed or cut for hay. The more intensive is the system, the
greater is the degree of flood defence service required.

Based on observed landuse, Table 5.5 shows the common standards of flood defence
associated with, and therefore implicitly required to support, given types of
agricultural land use and productivity.

With respect to flooding (Table 5.5(a)), over the year as a whole, for example,
cropping systems such as cereals would probably not be financially viable if flood
risk was on average more frequent than once in 5 years; once in 10 years in the case
of potatoes. The tolerable risk of summer flooding on cereals and potatoes is about
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10 years and 25 years for cereals and potatoes respectively, reflecting the significantly
greater damage associated with summer floods on these crops.

Grassland, as evidence bears out, has a much greater tolerance to flooding. Intensive
grassland systems will tolerate relatively frequent flooding (once every 2 or 3 years)
providing this is not long duration and does not occur in summer when tolerance is
lower (once every 5 years or so). Extensive grassland is commonly associated with
multiple winter flooding, but summer flooding is less acceptable because of the
impact on grassland use.

With respect to water logging (Table 5.5 (b)), experimental and empirical research in
Britain and the Netherlands (Hess and Morris, 1987, Dunderdale and Morris, 1997a,b)
has shown that the productivity of agriculture is critically dependent on water table
levels as they determine crop growth conditions and field access, as referred to above.
This is especially the case during the spring and early summer periods, and to a lesser
extent during the autumn. In the spring, water tables at or below 0.5m of the surface
are indicative of ‘good’ agricultural drainage conditions and will support ‘normal’
agricultural productivity. Conversely, high water tables, within 0.3m of the surface
are likely, if they persist, to indicate ‘very bad’ agricultural drainage resulting in ‘very
low’ levels of agricultural productivity. The latter case would result in constraints on
land use, limited field access, low yields and low financial performance. In many
cases such conditions would not support arable cropping and mainly be confined to
extensive grassland. Water tables between these two extremes would be associated
with moderate impediment to drainage and productivity.

On grassland, productivity is a function of the production and use by animals of
energy from grass. Drainage and flooding can affect the quality of the grass sward,
grass growth conditions, ability to apply nitrogen, and access to fields for grazing
livestock or machinery (to apply nitrogen and cut grass).

On arable crops, flooding reduces yields through depressed growth, direct damage, or
delays operation the timing of which has a critical influence on yield. A deterioration
of drainage and an increased risk of flooding reduce crop options: for example forcing
a switch from arable to grassland, or from intensive to extensive grass

Of course, very low water table conditions during the summer period can cause water
stress in crops (especially if they have poorly developed root systems because of
water flooding earlier in the year) and there may be benefit of raised water tables to
provide sub-irrigation.  Indeed, traditional meadows draw benefit from high
groundwater levels in summer, as indeed can arable crops. But, for the most part,
spring/early summer water table levels are the defining influence on the feasibility of
agricultural land use in Britain.

The method adopted here to assess the impact of a change in flooding regime
associated with the adoption of flood storage options in selected case study areas
involves:
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For the Future ‘Without’ Flood Storage Case:
a) Identification of existing ‘without’ flood storage water regime (defined in
terms of flooding and field water levels);
b) Identification of existing ‘without’ flood storage land use and farming
practice, whether grassland or arable, and related productivity as determined
by prevailing water regimes

For the Future ‘With’ Flood Storage Case
c¢) Proposed ‘with’ flood storage water regimes
d) Likely land use and farming practice and related productivity as determined by
the proposed flood storage water regimes

Comparison of the ‘With’ and ‘Without’ Cases
e) Differences in land use, farming practice and productivity, and related
performance attributable to the change in water regime (d-b above).

The approach recognises that for a given land use, whether arable or grass, a change
in flood defence standards can have two main types of impact:

e A change in crop damage associated with surface flooding
e A change in the productivity of a crop (whether arable or grass) due to water
logging

In situations where there is a significant change in flood defence standards, there may
also be a switch in land use, for example from arable to grassland.

Table 5.5 - Flood and Drainage Standards for Agriculture

(a)

Common minimum acceptable flood risk by land use (return period in years)
Whole Year Summer

April-October

Land use

Horticulture 20 100

Roots crops 10 25

Cereals 5 10

Intensive Grass 2 5

Extensive Grass <1 3
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(b)

Field water table levels, drainage conditions and freeboard in watercourses

Water table Agricultural  Agricultural Spring time Spring time

height from drainage productivity  Freeboards in Freeboards in
surface condition ‘ watercourses  watercourse
(no field (field drains)
drains)
0.5m or more  Good, Normal, no Im (sands) to 1.2m (clays) to
impediment 2.1m (clays) 1.6m sands
0.3mto 0.49m Bad, Low reduced 0.7m (sands)to Temporarily
yields, reduced 1.9m (clays) submerged
field access pipe outfalls
Less than 0.3m Very Bad, Very Low, 0.4m (sands) to Permanently
severe 1m (clays) submerged
constraints on pipe outfalls
land use,
reduced yields,
reduced field

access, mainly
wet grassland

Frecboard here is the height difference between water in ditch and adjacent field surface level
Required field water tables relate to conditions for crop growth and field travel. Very low water tables
can result in crop water stress. Naturally drained peat soils usually require freeboard requirements that
approach those of sands: about 1.3m. lm. and 0.6m respectively for the 3 categories above, but
conditions can vary.

The benefits of improved drainage for agriculture are readily apparent in the Parrett
Catchment: improvement in grassland management and productivity, and where
conditions permit, the introduction of arable cropping. A reduction in standards of
drainage service, associated for example with the adoption of a washland scheme,
could involve a reversion of land use to the pre-drained state, and the loss of
associated potential benefits. There is scope, however, for a managed washland
regime which, through purposeful land drainage management, reconciles the multiple
interests of flood storage, extensive farming and environment.

5.4 Impact of Changes in Drainage Conditions on Farm Incomes

From a farmer perspective, increased flood risk could reduce farm revenues, increase
some operating costs and therefore reduce profitability. In some cases, there may be
savings in some farm level costs such as regular labour and machinery if a farm
moves to a less intensive system. Much depends on farm circumstances, especially
whether farms have scope to reduce not only direct costs such as fertilisers but also
overhead costs such as labour and machinery and other general expenses in the
process of adjustment.
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A key factor influencing the impact on a farm business of a change in flood risk on
any parcel of land is the proportion of the total area of the farm that is accounted for
by this parcel. Generally, the larger is the proportion of the whole farm subject to
change in flood defence standards, the bigger is the impact on the whole farm
business. In the Parrett flood plain, there is considerable variation in this factor. In
some areas, there is a high degree of fragmentation of holdings, with small land
parcels used or rented out by owners who have a significant part of their land on
higher ground. In other cases, entire holdings may lie within the Levels and Moors.
Clearly the impact of changes in water regimes on the farm business as a whole, and
possible willingness to adopt flood storage options, will vary between these
circumstances.

As referred earlier, farmers may qualify for special payments from Government for
adopting extensive or environmentally beneficial practices. Such payments can offset
the reduced income because of inability to adopt intensive methods requiring high
standards of flood defence. Given the changing policy context and deteriorating
terms of trade for farming, farmers have found that switching to extensive systems
and drawing assistance under an agri-environmental schemes has helped to maintain
the viability of their farm business.

5.5 Economic Analysis of Changes in Agricultural Drainage Conditions

Given that agricultural support is funded from the public purse, benefits and costs
must be considered from the economic perspective, valuing extra agricultural output
and resource use in terms of contribution to national economic output. This involves
stripping away the various subsidies to farming evident in arable set-aside payments
and beef and sheep premia.

DEFRA provide guidance on how to reduce farm output values for this purpose
(MAFF, 1999). It can be argued, however, that ESA type payments to farmers for
environmental enhancements should be included as benefits because, as expressions
of willingness to pay, they reflect environmental benefits delivered by land managers
and enjoyed by society. (It could be also argued, however, that they are more a
reflection of the need to compensate farmers for not responding to artificially
protected agricultural markets).

Table 5.6 shows the adjustment factors advised by DEFRA for economic analysis of
agricultural impacts associated with flood defence. Where washland creation leads to
abandonment of land for agricultural purposes DEFRA advise valuation of loss at
55% of prevailing market prices for the type of land concerned. Where washland
reduces the intensity of farming, Scenario III reduction factors are used to estimate the
economic value (downwards) of lost output. Broadly, the value of lost output from
the economic point of view, is less than that valued from a farmers perspective:
financial prices are higher than economic (net of subsidy) prices.
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Table 5.6 Economic Adjustment Factors applied to Agricultural Output for
Flood Defence Appraisal

Scenario I Scenario IT * Scenario III*
Land lost to Temporary, one- Permanent
agriculture off loss of reduction in the
agricultural value of
output agricultural output
All agricultural Reduction in land
land use . values by 45%
Cereals 22% 25%
Oil seeds 29% 25%
Beans/peas 35% 25%
Beef 33% 33%
Sheep 12% - 12%
Dairy As wheat As wheat
Other crops As wheat As wheat

* reduction % applied to value of output to farmers inclusive of subsidies such as area
payments, beef and sheep premia

5.6 Analysis of Financial Impacts on Farm Incomes

5.6.1 Approach

The analysis seeks to identify the financial performance of existing farming systems
and the financial consequences of a change in flooding regime associated with the
adoption of flood storage and washland options. The analysis also indicates the order
of benefit that might be obtained due to the relief of severe flooding in some areas as
a consequence of controlled inundation on the Moors and Levels. It also seeks to
identify the type of incentive payments that might encourage adoption of flood
storage by farmers.

Although the case study sites provide an indication of what is feasible and what
impacts might arise, it is not intended to appraise them as specific project sites for
development. A detailed survey of existing drainage conditions, land use and farming
practice has not been carried out within these sites. For this reason, and with due
regard to the interests of occupiers in the study sites, the analysis adopts a generalised
perspective, drawing on a general appreciation of agricultural land management in the
Parrett flood plain, of which the study sites are representative.

The analysis uses data from multiple sources, namely national and regional farm
business statistics, Parrett catchment specific information from the regional Farm
Business Survey Unit, Exeter University, and informal discussions with a small
sample of representative farmers in the flood plain.

The method used to assess the financial and economic impacts of changes in drainage
conditions and flood risk associated with the adoption of flood storage options is

Economic Basis and Practicalities of Washland Creation
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summarised in Figure 5.1. Field drainage conditions determine the physical
productivity of farming activity, whether for grassland (energy Mj/ha) or arable crops
(t/ha). Energy from grass converts into a potential livestock carrying capacity
(livestock units per ha) and, depending on the type and mix of livestock in the
floodplain, into financial returns £/ha. Financial returns from arable (£/ha) reflect the
type and mix of crops in the flood plain. Estimates of financial returns are net of
relevant production expenses (such as seeds, fertilisers, veterinary expenses and
machinery operating costs). They also include any receipts from government schemes
such as Beef and Sheep Premia, IACS area payments, and ESA membership. Flood
damage costs (£/ha/year), which vary according to flood risk and land use, are
deducted-from financial returns to give an overall estimate of financial performance
(£/ha/year) for each major land use type. For the purpose of appraising the impact of
flood storage, estimates are derived and compared for ‘with’ and ‘without’ storage
situations.

Two broad scenarios are identified for the assessment of change on flood regime
which are distinguished in terms of their severity and impacts, namely:

e Damage and recovery scenario: relatively small changes in annual flood risk,
which may include infrequent long duration events, but not to the degree that
results in changes in agricultural land use. Examples include damage to the yield
of standing crops, in some cases requiring reseeding of grass or winter cereals.

e Land use change scenario: significant change in flood risk which results in a shift
in land use and farming practice, for example a shift from arable to grassland, or
from intensive to extensive grassland.

The biggest financial impacts of flooding are associated with the switch of
agricultural land use to that which is compatible with flood risk. The following
analysis bears this out.

The analysis is presented in the following order:

e C(Classification of grassland management systems and drainage-related productivity

e Estimated winter flood damage costs by land use type

¢ Financial performance of major farming systems and impact on farm incomes of
switch in land use associated with changes in flood risk
Impact on farm incomes assuming whole farm adoption of flood storage options

e Economic performance of major farming systems and impact on contribution to
national economy of switch in land use associated with change in flood regime

Economic Basis and Practicalities of Washland Creation
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Figure 5.1 Approach to Financial and Economic Appraisal
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e Flood damage cost curves by major land use types, by depth and duration of
winter flooding

o Estimates of average changes in financial returns from agriculture on the case
study sites for assumed changes in flooding regime

o Estimated costs of implementing flood storage options on farm land

The analysis necessarily requires a number of simplifying assumptions which cannot
do justice to what in reality are very diverse circumstances, practices and inter-

relationships.

5.6.2 Land Use Associated with Agricultural Drainage Conditions

As previously referred, drainage conditions determine land use options. Table 5.7
summarises the physical characteristics of alternative grassland management systems.
(Details are given in Appendix 2). The latter are distinguished by grassland
productivity as this determines the ability to support livestock, either by grazing or
grass conservation. These systems reflect the prescriptions required under the various
ESA tier arrangements. Estimates of productivity are based on those of the plant
communities shown Table 4.2 above. Tier 3 is subdivided by two types which reflects
what is observed in practice. Tier 3 sedge dominated communities represent what has
occurred in many raised water level areas. Tier 3 species rich is the target community
for Tier 3 which has in many case failed to occur because of excessive flooding in
early spring. Tier ‘4’ represents a targeted inundation species suited to winter
flooding.

FEconomic Basis and Praciicalities of Washland Creation
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5.6.3 Flood Damage Costs

Table 5.8 estimates average annual cost per ha of short duration (about 1 week) winter
flooding by frequency of event and land use type. Grassland is classified into
improved (150kgN/ha) and ESA tiers which vary in productivity. The estimates
confirm that relatively short duration, even multiple winter flooding on extensive
grassland has limited impact. Long duration flooding could however kill improved
_grasses, requiring reseeding. The impact of winter flooding on arable crops varies
according to crop growth stage and duration. Flooding in excess of 1 week will
normally require reseeding with a spring crop. The estimates are consistent with the
design standards for flood defence.

Table 5.8
Flood Costs: £/ha/year by frequency of flooding
Winter Summer
Floods/year Fl/yr
Land Use 3 2 1 1in 5 lin 10 1
Grass
Improved + 60 32 16 4 2 86
Tier 1 46 24 12 3 1 65
Tier 2 25 18 9 2 1 31
Tier 3 swamp 7 4 2 1 0.2 17
Tier 3 species 15 8 4 1 0.4 19
Tier 4 washland 10 8 6 2 0.6 33
Arable (wheat)
winter* 100 50 10 5 100
crop loss** 500 100 80 40 500
notes: assumes floods of 1 weck duration

grass assumes 50% grazed. 50% hay/silage

* vield reduction without complete crop loss

** assumed loss of winter crop and reseeded

+ excluding resceding costs on grass at £180/ha , if required

5.6.4 Financial Margins for Livestock and Crop Enterprises

Table 5.9 contains estimates of financial revenues and costs for the main livestock and
arable enterprises. More detail is given in Appendix 1. The estimates use the
accounting conventions of the gross margin (gross output, including subsidies, less
direct costs such as seeds and fertiliser) to denote value-added per head or per ha.
Non-direct, so called fixed costs (such as labour, machinery, buildings, land and
general expenses) are conventionally treated separately on the assumption that they
are not easy to allocate to individual enterprises and are deemed not to vary directly
with changes in individual enterprise size.

When a farm business changes its enterprise mix, it is important to determine whether
the change will impact on total gross margin only, or whether there will be changes in
fixed costs as well. The impact on farm income of minor changes in enterprise type
or mix may be adequately reflected by a comparison of gross margins, on the
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assumption that everything else remains unchanged. However, larger changes, such
as a switch from intensive dairy to extensive cattle grazing, or a significant change in
total farm size, can result in changes in the overall ‘total fixed cost’ structure of the
farm.

In table 5.9, a further distinction is made between ‘semi’ and ‘total’ (full) fixed costs.
The conventional definition of gross margin ignores a number of costs which, though
usually classified in farm accounts as ‘fixed’, really behave more like the variable
costs used in the definition of the gross margin. These are direct labour (such as for
milking and potato harvesting), the use of contractors, machinery operating costs and
some animal shelter costs. These have been identified as ‘semi’ fixed costs per head
or ha and charged accordingly. These semi-fixed costs do not include any capital
charges for depreciation. Total fixed costs, by comparison, reflect overall average
labour, machinery and buildings costs per unit of activity, including depreciation of
capital assets such as machinery and buildings. Fixed costs here do not include land
and financing charges, because these vary a lot according to farm circumstances.

Thus gross output, gross margin, net margin after semi-fixed costs and net margin
after total fixed costs are, each in their own way, indicators of value-added from farm
enterprises. The can be used to describe differences between options, such as land
use with and without flood storage. Which is the best indicator of value added
depends on the degree of change involved. In most cases gross margin gives the
highest estimate of financial change, and may be relevant where it is reasonable to
assume no increase or decrease in any labour, machinery, and building costs. This
may be reasonable where there is a one-off, non-repeated change, such as loss of a
standing crop (and there is no net saving in harvesting costs). In cases where there is
a permanent albeit small change, such as that associated with lower livestock numbers
due to lower drainage standards, there will be changes in some (not all) labour costs
and machinery fuels and repairs, and possibly (some) building operations and
maintenance. For this reason, it is considered that ‘net margin after semi fixed costs’
often provides a ‘safer’ estimate of the financial impact of a change than that of gross
margin. It is useful to estimate gross and net margins as part of a sensitivity analysis..
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5 6.5 Financial Performance by Land Use Type: Partial Analysis

Dairy Systems

Table 5.10 indicates the differences in gross margin (output, including subsidies but
excluding ESA receipts, less direct costs) and net margin (after stock costs such as
labour, machinery and buildings) for dairy based systems by type of grassland. The
estimates here are not profit estimates. They are a measure of value added after
selected costs are charges. They do not include charges for land, general expenses

and financing.

The Tier ‘4> washland option has the potential to perform similarly to the current Tier
2, and better than Tier 3. The reduction in gross margin/ha after forage costs of the
washland option is about £300/ha/yr. After allowing for reductions in stock semi
fixed costs such as labour and machinery operating expenses, net margins fall by
about £200/ha/yr. If farmers were able to achieve savings in overhead costs
associated with livestock, such as buildings and machinery depreciation, the reduction
in net margin after full fixed costs, would be around £120/ha/yr.

At present farmers receive £125/ha/yr and £225/ha/yr respectively for Tiers 1 and 2.
On this basis, a payment of about £300ha/yr might be required to offer sufficient
incentive to encourage adoption of Tier 4 by dairy farmers.

Table 5.10 Grassland Management Options Dairy systems
Financial Analysis
£/ha Improved Tier 1 TierlA Tier2 Tier3 Tier3 Tier ‘4’
sedge sprich  washland
Stocking rate Lu/ha 1.60 1.39 1.00 0.68 0.37 0.41 0.70
GM 566 521 374 254 138 155 261
Forage 255 168 97 130 140 66 32
GM after forage 311 352 277 125 -2 88 179
Stock costs
scmi fixed 172 150 107 73 40 44 75
full fixed 412 358 257 175 94 106 180
Net Margin
semi fixed 138 203 170 52 -42 44 104
full fixed -101 -5 20 -50 97 -18 0
ESA payments S125 200 225 430 430 300?
Beef Systems

Table 5.11 presents similar data for beef systems. Tier 4 has the potential to perform
as well as Tier 2 in terms of gross margin per ha, and marginally better after forage
costs are charged. Compared to Tier 1, gross margin after forage costs reduce by
about £175/halyr, and net margins by between £60/ha/yr and £120/ha/yr depending on
the magnitude of savings in fixed costs. Given existing payments on Tier 1 of
£125/ha/yr and on Tier 2 of £225/ha/yr, incentive payments of between £250/ha/yr
and £300/ha/yr may be required to make Tier 4 attractive to beef farmers.

Economic Basis and Practicalities of Washland Creation
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Table 5.11 Grassland Management Options Beef Systems
Financial Analysis
£/ha Improved Tier 1 TierlA Tier2  Tier3 Tier3 Tier ‘4’
sedge sprich  washland
Stocking rate Lu/ha 1.60 1.39  1.00 0.68 0.37 041 0.70
GM 566 521 374 254 138 155 261
Forage 255 168 97 130 140 66 82
GM after forage 311 352 277 125 -2 88 179
Stock costs
semi fixed 172 150 107 73 40 44 75
full fixed 412 358 257 175 94 106 180
Net Margin
semi fixed 138 203 170 52 -42 44 104
full fixed -101 -5 20 -50 -97 -18 0
ESA payments 125 200 225 430 430 3007

Beef and Sheep Systems

Table 5.12 shows financial returns for Beef (50%) and Sheep (50%) systems. The
switch from Tier 1 to 4 results in a £260/ha/yr drop in gross margin before forage
costs and a £170/ha/yr drop after forage costs have been accounted. Net margins fall
by up to £100/ha/yr depending on the extent of savings in fixed costs. On this basis,
an incentive payment of about £250/ha/yr might be attractive to encourage a switch to

the washland option

Table 5.12 Grassland Management Options Beef and Sheep
Financial Analysis
t/ha Improved Tier 1 TierlA Tier2 Tier3 Tier3 Tier ‘4’
sedge sprich  washland
Stocking rate Lu/ha 1.60 1.39  1.00 0.68 0.37 041 0.70
GM 566 521 374 254 138 155 261
Forage 255 168 97 130 140 66 82
GM after forage 311 352 277 125 -2 88 179
Stock costs
semi fixed 172 150 107 73 40 44 75
full fixed 412 358 257 175 94 106 180
Net Margin
semi fixed 138 203 170 52 -42 44 104
full fixed -101 -5 20 -50 -97 -18 0
ESA payments 125 200 228 430 430 3007
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Average Parrett Catchment Livestock Systems

Table 5.13 assumes a mixed dairy, beef and sheep systems based on livestock
numbers for the Parrett flood plain as a whole, with results that fall between those of
the previous two tables. Incentive payments of £300/ha/year may be needed to
encourage adoption.

‘Table 5.13 Grassland Management Options Parrett Dairy and Livestock Sector
Financial Analysis
£/ha Improved Tier 1 TierlA Tier 2 Tier3 Tier3 Tier ‘4’
sedge sprich  washland
Stocking rate Lu/ha 1.60 1.39 1.00 0.68 0.37 0.41 0.70
GM 791 701 503 343 185 208 352
Forage 255 168 97 130 140 66 82
GM after forage 536 533 407 213 46 142 270
Stock costs
semi fixed 217 188 135 92 50 56 94
full fixed 403 350 251 171 92 104 176
Net Margin
semi fixed 320 345 272 121 -1 86 176
full fixed 133 183 156 42 -47 38 94
ESA payments 125 200 225 430 430 3007
Arable Farming

Arable farming would not be feasible on Washland.  Estimated gross margins for
typical yields and rotations are about £500/ha/yr, with net margins after direct labour
and machinery operating costs of about £290/ha/yr, and about £175/ha/yr if full costs
for machinery are charged. A switch to Tier 4 would, for the assumptions made, result
in a loss of gross margin of about £300/ha/yr, assuming livestock could be
accommodated on the farm. In terms of net margins, this reduces by between
£90/ha/yr and £150/ha/yr according to the extent to which savings in fixed costs can
be achieved.

These relatively low differences in financial returns between arable and washland
(before ESA payments) reflect the deteriorating terms for arable farming in the area.
Indeed they confirm the observation that Tier 1 grassland compares favourably with
arable systems at the moment. Both systems, however, are dependent on continued
subsidies. On the face of it, for extensive arable systems, the incentive levels payable
to grassland farmers (of £300/ha/yr or so) would appear to be attractive to arable
farmers, but there may be an expectation that they should be higher.

Existing payments for set-aside (£240/ha/yr) and Countryside Stewardship arable
conversion to grassland payments of £280 — £380/ha/yr (mainly in arable dominated
areas) provide a benchmark for payments to farmers to take land out of arable
production.
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5.7 Financial Impacts at Farm Level

In some cases farms may have the entirety of their land within the flood plain areas.
Adoption of a flood storage option could therefore impact on the farm business as a
whole, rather than just part of it.

Table 5.14 and Table 5.15 summarise the impact of a change in grassland
management systems and consequences for farm income associated with take up of
the flood storage option for two dominant types of farm in the study area. The farm
models draw on data from the Regional Farm Business Survey (University of Exeter,
2001) for Specialist Dairy Farms below 80ha (200acres) and Cattle and Sheep Farm
below 80ha, adjusted to reflect farming performance in the study area.

Table 5.14 shows that a washland option would reduce stocking rates and Gross
Margins by about 60%, reduce profit (before family labour and rent) to zero, and
make the farm business non viable (excluding ESA payments) with Management and
Investment Income (M&II) at around -£400/ha/yr. It would be difficult to maintain a
relatively small dairy unit of 30-40 milking cows under a washland option.
Conversion to a beef cows system would offer better prospect. The last column of
Table 5.14 suggests that this system could be viable with ESA Washland payments of
around £300/ha/yr.

Table 5.14 Whole Farm Impacts of Adoption of Washland Option
Dairy Farm under 80ha, average size

60ha Grassland Management
£/ha Improved  Tier 1 *Tier 1 Tier 4 Tier 4
Dairy Dairy & Tier4 Washland  Washland
Dairy Dairy Beef Cows
GLU/farm 1.84 1.39 1.04 0.70 0.70
GM 1124 848 629 410 186
Profit (before family 499 300 140 -21 -24
labour and rent)
Family labour 350 307 274 241 162
Rent 236 207 185 163 100
M&ll -87 -214 -319 425 -286
ESA receipt 125 213 300 300
M & 11 after ESA receipt -87 -89 -107 -125 14

* 50%0/50% mix

Table 5.15 shows estimates for the impact of a washland option on a Cattle and Sheep
farm. At present, these farms are not recovering the full cost of family labour and the
imputed rental value of land (many farms are owner occupiers, but nevertheless may
be mortgage payers). Compared to Tier 1, which is commonly adopted by livestock
farmers in the study area, profits fall by about £230/ha/yr and M&II by about
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£140/ha/yr. A washland option with a payment of around £300/ha/yr could be
attractive for cattle and sheep farmers, especially non-mortgaged owner occupiers.

Table 5.15 Whole Farm Impacts of Adoption of Washland Option
Cattle and Sheep Farm under 80ha, average size 58ha

Grassland Management

£/ha Improved Tier 1 *Tier 1 & Tier 4 Tier 4
mix

GLU/farm 1.84 1.39 1.04 0.70
GM 612 462 326 189
Profit (before family 281 171 56 -59
labour and rent)
Family labour 262 230 213 197
Rent imputed 133 117 108 100
M&Il -215 -235 -305 -375
ESA receipt 125 213 300
M&II after ESA -215 -110 -92.5 -75

* 50%/50% mix

5.8 Economic Analysis

Economic returns for the range of grassland management systems have been
estimated using DEFRA Flood Defence Project Appraisal Guidance as explained in
section 5.2. Table 5.16 shows the economic returns for grassland management
assuming the overall average mix of livestock systems in the Parrett flood plain areas,
that is predominantly dairy and livestock, with some sheep.

Overall, the economic value of gross margins are about 40% of their financial values,
and reductions in gross margin due to extensification of grassland are lower than the
equivalent financial estimates by a similar percentage. Once differences in fixed costs
between grassland systems are allowed for, there appears to be little difference in
economic terms between Improved Grass, Tier 1 and Tier ‘4’ Washland on the basis
of net margin after semi-fixed costs (the latter includes direct labour, machinery
operating costs, and building upkeep). If net margin after full fixed costs is used for
comparison (the latter includes charges for overheads including regular labour, and
machinery and buildings depreciation, but excluding land, general expenses and
financing charges), there appears to be a small economic advantage to switching to
less intensive systems.

These estimates need very cautious interpretation. The DEFRA adjustment factors
particularly discriminate against dairy production (because as an enterprise subject to
quota it is treated as a wheat crop in the economic analysis).
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Estimates of economic returns for beef systems are given in Table 5.17. The
underlying message is similar. Economic gross margins are lower than financial ones.
Tier 1 gives better economic value than improved grass, and there is a relatively small
difference (of about £60/ha/yr) between Tier 1 and Tier ‘4’ for the assumptions made.
Indeed, in terms of net margins after changes in semi-fixed costs, there is little
difference between the latter two systems. If extensification in a Washland option is
associated with reductions in full fixed costs, then a switch of this kind appears to
offer overall economic advantage. Of course, such a change implies significant
change in the fixed costs (labour, machinery buildings) structure of farm businesses as
they move to a more extensive system.

Broadly, the economic analysis shows that the loss of value-added due to
extensification associated with the adoption of a Washland option is less than that
suggested by the financial analysis which reflects income losses (inclusive of
subsidies) to farmers.

For beef and sheep systems (Table 5.18), there would appear to be a small economic
advantage of switching to less intensive systems, providing savings in overall fixed
costs at farm level can be achieved.
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5.9 Estimated Winter Flood Damage Costs by Depth and Duration

Within the limits of available information, Figures 5.2 and 5.3 contain estimates of the
cost of flooding during the winter period on improved and Tier 1 grassland
respectively, for specified depths of flooding and duration. The estimates are based
on those contained in Table 5.8 above for floods of between 1 and 2 weeks duration
using the methods described in Appendix 1. As previously mentioned, grassland is
very tolerant to winter flooding, aithough the effect of repeated relatively short
duration floods can be additive. There is very little information on which to estimate
the effect of long duration flooding on grassland. Anecdotal evidence from farmers in
Somerset suggested long duration flooding of 2 to 3 months or so damaged
‘improved’ grassland such that reseeding was necessary. Tier 1 land suffered
considerable damage to the sward, especially where flood waters were deep, dark and
polluted. There were also reports of soil compaction and erosion.

The estimates in Figures 5.2 and 5.3 use the following assumptions

e Flood damage costs are based on estimated loss of energy from grass valued at a
substitute feed price, less any savings in grass conservation costs, if relevant, plus
clear-up costs, and livestock relocation costs, ifrelevant. It is assumed that
grassland areas are 50% grazed and 50% cut for hay or silage. It is assumed that
no stock are lost.

e The impact of flooding on grass is additive for repeat events during the winter
period (2 one week floods give twice the total damage cost of a one week flood).

e The effects of long duration flooding are cumulative along an s-shaped (logistic)
curve where the highest point (asymptote) approximates to the greatest cost
estimate, where, in the case of grassland, the latter is given by the costs of
reseeding (for a one-off flood) or the income loss associated with a switch to a
flood tolerant land use (for a permanent change in flood risk), for example a
switch from Tier 1 to the Washland Tier 4 option.

e Flood damage costs vary by depth according to the following weighting factors:
splash flooding = 0.9; 150mm =1; 400 mm = 1.2; 750mm+ = 1.5

Figures 5.2 and 5.3 show that flood damage on improved grassland range from about
£13 and £17 /ha for a single one week flood on Tier 1 and improved grassland
respectively to £170 to £220 for long duration flooding which results in a switch of
land use to the Tier 4 Option. One off damage costs associated with reseeding of
grassland would be about £200/ha including clean-up costs. The tolerance to
flooding depends on the timing of the flood and whether the period of inundation is
continuous or made up of discrete events which might allow some intervening
recovery. Continuous flooding of 6 to 8 weeks would probably kill ryegrass
(although not necessarily if this occurred in mid winter), but probably not if this was
intermittent. A month’s flooding in March, however, on the onset of grass growth,
could severely damage improved grasses. Thus, on improved grasses, the damage
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curve is likely to rise more steeply than indicated in Figure 5.2 for continuous
flooding of 5 to 8 weeks, after which it would plateau quickly at the maximum

damage costs.

For the assumptions made, flooding of up to about 2 months duration in total would
cost about £60/ha and about £80/ha on Tier 1 and improved grass for a storage
150mm depth. For arable crops, it is assumed that winter flooding of more than a few
days would destroy the crop and require reseeding with a spring cereal, if feasible.

Winter Flood Damage Costs (£/ha) on Improved
Grassland by Duration and Depth of Flooding
@ 350 - — ;
?E'? 300 t l
|
S 250 J}/ ——75mm
S 200 —#— 150mm
& 150 / A00mm
£ 100 Xk
= VA —%—750mm|
o
0 }‘:%E{’l-/{‘j' T T T
<1 12 34 58 912 13-16
weeks duration
Figure 5.2
Winter Flood Damage Costs (£/ha) on Tier 1
Grassland by Duration and Depth of Flooding
2 300 T |
8 250 |
g 7 N -
s 1O 7. il 400mm
2 100 .
% 50 _M/ —r~—JoUmm
o et
g O T T T T T
<l 12 34 58 09-12 13-16
weeks duration
Figure 5.3

It has been assumed that the washland options will not involve significant changes in
summer flood risk as shown by the descriptions for the case study sites in Chapter 2.
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There may be cases where retention of flood water into summer is desirable in itself,
to provide a store of irrigation water, or to provide an environmental benefit. Short
term summer flooding on grassland to provide flood alleviation benefits elsewhere is,
however, much more damaging than winter flooding, as previously explained,
especially if the flood destroys a hay or silage crop. The cost of short single summer
events by grass type is given in Table 5.8 above. Such summer flooding may also
have some undesirable environmental impacts.  The use of washland sites for
summer flooding would need to be assessed on a site by site basis, balancing impact
on agriculture and wildlife.

These estimates, based as they are on simplifying assumptions and limited data,
require very cautious interpretation, especially with respect to cumulative effect of
long duration flooding.

5.10 Impact of Changes in Flood Regime Estimated Costs for the Case Study
Sites

Table 5.19 applies the preceding estimates of flood damage costs and flood induced
land use change to the predictions of changes in flooding regimes described in
Chapter 2 for the case study sites. These estimates are indicative only and are based
on very broad land use categories and the overall mix of dairy, cattle and sheep in the
Parrett Catchment. The Aller Moor Case, involving deep water flooding on a
washland option, would result in a reduction in gross margin of between £280 and
£340/ha/year, the latter inclusive of ESA receipts on assumed Tier 1 land. In net
margin terms, these reductions are between £160 and £230/ha/year respectively.

On King’s Sedge Moor there would be some alleviation of flood risk, with an overall
benefit of about £13/ha/year. It is assumed that West Sedge Moor would switch to the
Washland option, resulting in a reduced gross margin of between £50 and
£270/ha/year, the latter inclusive of ESA receipts. There would be little effect on net
margin excluding ESA payments, but a reduction of about £230 inclusive of ESA
receipts.

The Upper Parrett Valley example shows the switch from intensive grass supporting
dairy, cattle and sheep to a Washland Tier 4 option design to provide deep flood water
storage. The reduction in gross margin is about £230/ha, and the reduction in net
margin of about £100/ha /year, assuming savings in some fixed costs.
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Table 5.19 Estimated Costs of Flooding for With and Without Flood Storage
Option by Zone assuming Broad Land Use Categories

incl ESA receipts

Cost | Average Cost Average
ZONE WITHOUT FLOOD of Annual WITH FLOOD of | Annual cost
STORAGE - flood cost STORAGE flood | weighted by
SCENARIO event | weighted SCENARIO event area £/ha
£/ha by area £/ha
£/ha
ALLER Land Use: Land Use
:'::?)fl))l:x "'| 25% arable Washland option
AMOOR 25% Improved Grass Tier 4
(area 50% Tier 1
between
Church | WINTER WINTER
drove 10% splashed for 2 | 22 2.2 100% up to 750mm
and separate 1 week pertods Dec/Jan/Feb/Mar Included
Head every year on T1 grass every year In
wall only Splashed Apr every Washland
only) year option
25% up to 150mm fora | 16 0.8 Deeper  flooding
single 1 week period 1 single 2 week
year in 5 on grass only period in Oct/Nov
or April 1 year in
90% up to 300mm for a { 135 12.2 10
single 2 week period 1
vear in 10
SUMMER
SUMMER 50% splashed for a | 33 0.4
50% splashed for a | 228 2.3 single 1 week
single 1 week period 1 period 1 year in 50
vear in 50
Total annual flood cost 17.5 0.4
Gross Margin 566 270
Net Margin 356 176
ESA receipts 63
Change in  Gross
Margin less Flood Cost
- excl ESA receipts -279
- incl ESA receipts -342
Change in Net Margin
less Flood Cost
- excl ESA receipts -163
-226

Gross Margin after forage costs: output less direct variable costs such feeds and fertiliser.
Net Margin after semi fixed costs: Gross Margin after forage costs less other direct costs such as
variable labour costs. machinery operating costs. but excluding depreciation, land charges, general
expenses and financing.
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Cost | Average Cost Average
ZONE WITHOUT FLOOD of Annual WITH FLOOD of | Annual cost
STORAGE - flood cost STORAGE flood | weighted by
SCENARIO event | weighted SCENARIO event | area$/ha
£/ha by area £/ha
£/ha
KINGS | Land Use Land Use
SEDGE | Tier 1 Tier 1
MOOR
WINTER WINTER
50% splashed for two | 22 11.0 50% splashed for | 22 11.0
separate 1 week periods two separate 1
every year week periods every
year
100% up to 150mm for | 13 6.5
a single 1 week period 100% up to 400mm | 30 3
every other year for a single 2 week
period 1 year in 10
100% up to 400mm for a | 38 7.5
single 2 week period 1 SUMMER
year in 5 50% splashed for a | 65 1.3
single 1 week
SUMMER period 1 year in 25
50% splashed for a | 65 3.2
single 1 week period 1
year in 10
Total annual flood cost 28.2 15.3
Gross Margin 533 533
Net Margin 345 345
ESA receipts 125 125
Change in  Gross
Margin After Flood
Costs
excl ESA receipts +12.9
incl ESA receipts +12.9
Change in Net Margin
less Flood Cost
excl ESA receipts +12.9
incl ESA receipts +12.9
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Table 5.19 continued
Cost | Average Cost Average
ZONE WITHOUT FLOOD of Annual { WITH FLOOD of Annual cost
STORAGE - flood cost STORAGE flood | weighted by
SCENARIO event | weighted | SCENARIO event | area f/ha
£/ha | by area £/ha
£/ha
Land Use
WEST Land Use Land Use ‘Washland
SEDGE | 33% currently Tier 4
MOOR | maintained as T2S or T3 Tier 4 Washland
raised winter water level option
areas by RSPB
67% assumed Tier 1
(excluding withy areas)
WINTER WINTER Included in
67% splashed for two | 45 30.1 90% splash flooded Washland
separate 3 week periods Dec/Jan/Feb/Mar Option
every year (Tier 1) every year
50% up to 300mm fora | 15 1.5 Deeper flooding up Reduction
single 3 week period to 600mm deep in Net
every other year single 2  week Margin
period any time £170/ha
90% up to 600mm for a | 37 6.7 between Oct and due to land
single 4 week period 1 Mar l yearin 5 use change
vear in 3
SUMMER
50% splashed for a | 50 5 SUMMER 15 1.5
single 1 week period 1 50% splashed for a
vear in 5 single 1 week
period 1 year in 5
50% up to 300mm for a | 85 4.3
single 2 week period 1 90% up to 150mm | 33 3
year in 10 for a single 2 week
period 1 year in 10
90% up to 600mm for a | 108 4.3
single 3 week period 1
vear in 25
Total annual flood cost 57.9 4.5
Gross Margin 372 270
Net Margin 230 176
ESA Receipts 225
Change in  Gross
Margin After Flood
Costs
excl ESA receipts -49
incl ESA receipts -274
Change in Net Margin
less Flood Cost
excl ESA receipts -1
incl ESA receipts -226
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Cost | Average Cost Average
ZONE WITHOUT FLOOD of Annual WITH FLOOD of Annual
STORAGE - flood cost STORAGE flood cost
SCENARIO event | weighted SCENARIO event weighted
£/ha by area £/ha by area
£/ha £/ha
Land use: Land Use:
Improved Grass Tier 4 washland
PAR-
RETT WINTER WINTER Included
100% up to 150mm for | 30 30 100% up to In
VALLEY | 3 separate 3 day periods 1500mm for 3 Washland
every vear separate 4 week Option
u/s periods every year
A303 100% up to 450mm for | 20 4
a single 5 day period 1
vear in 5
SUMMER SUMMER
50% splashed for a ! 77 7.7 50% splashed for | 33 3.3
single 1 week period 1 a single 1 week
year in 5 period 1 year in 5
100% up to 150mm for | 86 4.3 100% up to| 50 2.5
a single 3 day period 1 1500mm for a
vear in 20 single 2 week
period 1 year in
20
Total annual flood
cost 46.0 5.8
Gross Margin 536 270
Net Margin 320 176
ESA receipts 0
Change in  Gross
Margin After Flood
Costs
excl ESA receipts -226
incl ESA receipts =226
Change in Net Margin
less Flood Cost
excl ESA receipts -104
incl ESA receipts -104
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5.11 Estimated Costs of Implementing Flood Storage Options on Farm Land

5.11.1 Flood Damage Costs per Unit of Water Storage

Figures 5.4 and 5.5 show flood damage costs per 1000m3 of water storage by
grassland type, according to the duration and depth of flooding. For example a
150mm flood of 5 to 8 weeks would cost about £0.05/m3 of water stored, and a 13-16

week flood about £0.15/m3.

Winter Flood Damage Costs (£/000m3
storage) on Improved Grassland by
Duration and Depth of Flooding
>~‘300_ = . ———
= 250 e
2 5 200 /[
e —
a g 50 X"'_":-;Fx_
: O I N 1 T
<1 12 34 58 9-12 13-
16
weeks duration
Figure 5.4
Winter Flood Damage Costs (£/000m3
storage) on Tier 1 Grassland by Duration
and Depth of Flooding
250 EEEETE— T
- =y 200 L | {=—*—T75mm
E 2 150 | |-=150mm
€S 100 jl i 400mm
ax —5—750mm
<l 122 34 5-8 9-12 13-
16
weeks duration
Figure 5.5
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5.11.2 Adoption of Washland Options in the Case Study Areas

Within the limits of the data available, and the assumptions made, Table 5.20
summarises the likely impact of adoption of a Washland option for the four case study
sites.

Table 5.20 Farm Land Related Costs of Flood Storage
Options for acquisition of flood storage

a Annual £/ha/yr 300
b Purchase £/ha 3750
v Easement 80% ofb £/ha 3000
Costs £/m” storage*
Flood Purchase Easement Annual Purchase FEasement
capital capital payment equiv.an. equiv.an.
m depth m’/ha £/m’ £/m’ £/m’fyr £/m’/yr £/m’/yr
0.25 2500 1.50 1.20 0.12 0.11 0.09
0.5 5000 0.75 0.60 0.06 0.05 0.04
0.75 7500 0.50 0.40 0.04 0.04 0.03
1.0 10000 0.38 0.30 0.03 0.03 0.02
1.5 15000 0.25 0.20 0.02 0.02 0.01
2.0 20000 0.188 0.150 0.015 0.014 0.011
Notes

*£/m° of storage facility which may accommodate multiple events
excluding flood storage capital and operating.

Three broad options for achieving flood storage facilities on farm land have been
identified (discussed in Chapter 6 below). These, and their likely costs, are
summarised as follows:

e Outright purchase of land from owners (with or without leaseback). Land prices
in the Levels and Moors vary considerably, from between £800 to £1500 per acre
(£2000 to £3750/ha) according to land classification, mainly related to flood risk.
Farmland prices are high relative to earnings from farm production because of the
inflationary effects of ESA and set-aside payments. Land prices, especially where
land has associated built property, also reflect strong demand from the non-
farming sector (although this is less so in the more remote parts of the Moors).

e Easement, involving purchase of rights to use the land for winter flooding. The
original owner retains all other land rights. Typical easement payments for flood
alleviation schemes are about 80% of market values.

e Annual payments under an ESA or Stewardship Washland Component. The
preceding analysis identified a possible annual payment of £300/ha/yr. It might
be possible to negotiate ‘stand-alone’ annual payments with farmers for flood
storage for specified periods and frequencies, at rates of between £65 and £100/ha
according to depth of flooding for a flood period of between 5 and 8 weeks during
the winter.

Economic Basis and Practicalities of Washland Creation
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Table 5.21 applies these three financing approaches to the provision of flood storage,
(excluding engineering works and operational costs) assuming different depths of
flooding. Equivalent annual costs are estimated for the landtake costs of purchase
and easement options assuming that the capital costs would be recovered in equal
annual instalments with interest over 30 years at 6% (i.e. a 30 year annuity at 6%). At
an average depth of 0.25m, the land-based costs of a storage facilities might fall
between £0.08 and £0.12m3/yr. For deeper storage, at 0.75m depth, land take costs
reduce to about £0.04/m3/yr.

Table 5.21 gives broad estimates of likely costs of providing flood storage facilities
(excluding engineering and operations costs) on each of the study sites given the
maximum known areas and depth of flood capacity (see Chapter 2 above).
Expectedly, costs vary according to depth per unit area. For the assumptions made,
land purchase is about 10% cheaper over a 30 year period, but sensitive to
assumptions about annuity interest rate and period. Capital costs associated with
purchase of land or easement could vary between £0.5 and £1.5/m3, and annual costs
between £0.04 and £0.12/m3/yr, depending on site conditions. But these are very
rough estimates.

A meaningful estimate of costs needs to include engineering construction and
operating costs. These are very site specific, and at the time of writing unidentified.
There are likely to be economies of scale in civil works.

Table 5.21 Indicative Costs for Winter Water Storage for Study Sites
(based on payments to land managers only, excl. engineering and operations costs)

Area Maximum Flood Costs Tier Costs Purchase
Depth Capacity type Land Land
(maximum) {Annual Purchase  Purchase
Payment) (Capital (Equiv.
cost) an. cost)
Sites ha m 000m*  £/000m*yr  £/000m®  £/000m’/yr

A303 25 04 100 75 938 68
Aller Moor 400 0.75 3000 40 500 37
WSM 900 06 5400 50 625 46
KSM 2000 04 8000 75 938 68

Assuming 30 year period at 6% real interest
Annual charge per £ £0.073

Preliminary cost estimates are available for two pilot site developments in the upper
Middle Catchment. One involves a single field option of 7.4 ha, with a capacity of
15,000m3 (hence average depth 0.2m) at a design and build cost of £70,000,
equivalent to £ 4.66/m3 storage. Another one involved a reach of river over a 24.3ha
area, with a capacity of 100,000m3 (average depth 0.4 m), a design and build cost of
£219,000, equivalent to £2.19/m3 of storage.
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Land costs would push total capital costs up to £6.5/m3 and £3.1/m3 for the two
schemes respectively, and result in equivalent annual costs of about £0.23/m3/yr and
£0.47/m3/yr excluding any flood management operating costs. Full cost estimates are
not available for lower catchment sites. Costs are likely to vary considerably
according to the need to import materials for embankments, especially if these are to
be constructed on permeable soil profiles such as peat.

Given the considerable variation in winter storage facilities between sites due to
variations in depth or frequency of winter flooding, these aspects might be reflected in
the payment scheme to land managers.

5.12 Summary

This Chapter has provided an overview of the financial and economic performance of
farming in the Parrett flood plain, the extent to which this is dependent on standards
of flood defence and land drainage, and the implications of implementing flood
storage options.

Estimates of the cost of frequent and long duration winter flooding on grass land vary
according to the quality of grass, an the duration and depth of flooding. Estimated
damage costs vary from about £30-50/ha for one month month, rising to about £170-
220/ha for the winter season if long duration flooding destroys grass or results in an
overall loss of grassland productivity.

The financial analysis examined the feasibility of a Tier ‘4’ washland option which
would allow farmers to adopt extensive grassland systems which could withstand
winter inundation. A £300/ha/yr incentive might encourage participation by farmers,
whether grassland or arable. The economic analysis showed that there was advantage
in switching to less intensive grassland systems associated with washlands. This
helps to justify the washland creation option, and the use of public funds to deliver it.

Estimated costs of land take per m3 of flood storage facility (excluding engineering
works and operations) vary considerably accordingly to site conditions. Capital costs
of land purchase could range from £0.5/m3 to £1.5/m3. The equivalent annual costs
could range between £0.04/m3/yr and £0.012/m3/yr for the study sites. Design, build
and operating costs would add significantly to these, but estimates are not available.
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6. INSTITUTIONAL ARRANGEMENTS FOR FLOOD STORAGE AND WASHLAND
MANAGEMENT

This Chapter explores institutional arrangements to deliver flood storage and
washland creation in the study area. It identifies the main tenure options and
considers their relative performance against selected criteria. Factors influencing
likely adoption of flood storage options by land managers are reviewed and reference
made to actions to promote participation in washland creation

6.1 Approach

Alternative Figure 6.1, Selection of Management Options for Flood
arrangements were  Storage

identified for land tenure  Questions Options Criteria
and management which '

could potentially deliver Land Purchase by . =
the  flood storage Iyt Effectiveness
facilities in the study ptnsin

area. Discussions were Purchase of Flood Efficiency?
held with key informants ESt"rage !

from the Environment Faimess?
Agency,  Government Anmual Payments X
and  non-Government “Washland

Conservation Stewadip) Risk?
organisations and ey

farmers. Key questions S G Wise Use
regarding land

ownership, management

arrangements and

payments systems (Figure 6.1) were discussed by stakeholders at an evening
workshop organised by WUF & LAMP.

6.2 Main Management Options

There are four main types of management arrangements which could be pursued,
namely land purchase, easements, management agreements and leaseback partnership.
Their suitability varies according to the purposes to be achieved, the longevity of the
commitment to change and, linked to these, whether farmers retain ownership and
operation of the land or whether ownership and/or operation transfer permanently or
temporarily to some other organisation.

All of these options require some kind of Washland Programme Organisation, most
likely comprising representatives of all the key stakeholders and acting as a conduit
for funding. The key organisations are the Environment Agency, Local Government
(eg Somerset County Council and Districts), DEFRA, NFU, FWAG, statutory rural
interest bodies (English Nature, Countryside Agency) and voluntary conservation
organisations (eg RSPB, Wildlife Trusts). Programme implementation would most
likely be carried out through the member organisations, with responsibilities
delegated accordingly.
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One option is to pursue washland creation under a Community Land Management
Initiative. This might involve the appointment of a programme manager (possibly
residing within Somerset County Council) reporting to a consortium of member
organisations (District and Parish Councils, Countryside Agency, DEFRA, EA,
FWAG, NFU, Voluntary Conservation Organisations) with the task of promoting
sustainable rural communities with particular reference to land and water
management.

The organisational form will reflect the blend of management arrangements and
funding mechanism engaged. These issues require further attention.

6.2.1 Land Purchase and Asset Transfer of Ownership

Under this arrangement the land asset is voluntarily sold by owners at prevailing
market prices to a responsible organisation which manages it in accordance with
programme objectives. The organisation involved may operate the site directly or
may manage it indirectly on short term or seasonal tenancy agreements with farmers,
with preference to previous owners/tenants. There is a growing experience of this type
of purchase, and of subsequent operation and maintenance by voluntary and statutory
conservation organisations, often working in partnership. RSPB have adopted this
model since the 1970s on West Sedgemoor.

There have been a number of land sales in the study area in the recent past, some
associated with retirement from farming. Purchasers have included those whose main

interest and source of income is not farming.

6.2.2 Purchase of Flood Storage Easement

This takes the form of an up front payment, expressed as a % of prevailing market
prices. This easement reflects the loss of asset value (and related income loss into
perpetuity) associated with specified increased flood risk. The arrangement is subject
to an easement agreement, which specifies conditions applying in each case. Owners
retain rights which are not the subject of the easement and its effects. This model has
been used over the last 20 years by Environment Agency in flood alleviation schemes.
Payments have ranged between 40% and 80% of market land values reflecting
easement against a design flood event.

6.2.3 Annual Payments

Under this arrangement, existing tenure arrangements continue. Farmers sign a
management agreement for a specified minimum period with a responsible
organisation which specifies land management in accordance with programme
objectives. The contract may be for a given flood storage facility, possibly specified
by timing, duration and depth. Although these will include environmental protection
measures, they may or may not require actions to enhance the environmental quality
of the site itself Farmers receive annual payments in return for services rendered.
They are also eligible for other receipts, such as beef and sheep premia.
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Management agreements are commonly practised under the prescriptions for the
Somerset Levels and Moors ESA. They also feature as part of Countryside
Stewardship and Local Authority (LA) Section 29 grant schemes.

Payments may be negotiated on a site specific basis under Countryside Stewardship,
or under management agreements with conservation organisations. These agreements
focus on particular environmental objectives and are negotiated at rates which reflect
individual farm circumstances.

6.2.4 Lease-back/Partnership Initiative

This transfers land entitlement in the form of a lease from farmers to a newly created
project organisation for a specified period (20 to 30 years). As partners, farmers
operate the land in accordance with programme objectives for which they receive
annual payments. At the end of the lease term, the arrangement can be extended or
terminated. In the latter case, land returns to partnership farmers. A joint
management committee with representation by the major partners would be formed to
manage the initiative.

6.3 Criteria for Appraisal of Management Options
The aforementioned options are assessed against the following criteria:

Effectiveness:
Will they do the job intended and make a difference?
Will they provide a practical balance of flood, farming and
environmental management objectives?
Will they provide a basis for support to farmers?

Efficiency:
Will they be practical, easy to understand, put into action and will they
work reliably?
Are they the best, most cost effective way of meeting the objectives?
Do they give best value for money for the farmer, the funding agency,
and the taxpayer?

Equity and distribution of impacts:
Are the options fair, equitable and obvious in their impact on those
who are affected?
Are the options acceptable to the major interested parties?
Are the incentives within an option appropriate for participation?

Acceptable Risk
Do the options contain particular risks with respect to objectives or

stakeholder interests?
Can the risks be managed to acceptable levels?
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Wise Use
Will the option deliver the overall purpose of sustainable, wise use of
flood plains and the balance of objectives implied? (confirmation of
effectiveness against Wise Use of Flood Plain programme objectives).
These criteria were discussed in a workshop with stakeholder representatives.

6.4 Appraisal of Management Options

6 4.1 Land Purchase and Qwnership Transfer

The land purchase option, in that it passes responsibility for ownership and operation
to a responsible authority, has the potential to deliver effectively against the
programme objectives, especially floodwater management and environmental
objectives. It is possible that the assets are held by a Trust formed for the purpose
with trustees drawn from key stakeholders.

Achievement of the objectives of support to rural livelihoods will vary according to
the arrangements for community and farmer engagement in the management process.
There is a risk that local and community ties with the land are reduced once
ownership becomes institutionalised. ~ This can be guarded against by award of
tenancy agreements. This practice has been adopted on land in the study area owned
by conservation organisations and appears to have worked reasonably well from a
farmer perspective. Indeed, a number of farmers expressed preference for land sale,
with retention of user rights under agreement. Anecdotally, one farmer expressed this
view as ‘I don’t mind being told what to do on some one else’s land’ and by another
by ‘as long as what is wanted is reflected in the rent’.

Land purchase can offer an efficient mechanism, involving a one-off up front
payment which is finite. This also lends itself to capital funding, including eligibility
for capital grants (as in the case of flood defence capital projects). Land purchase also
avoids long term commitment on the revenue accounts of sponsoring agencies, and is
therefore financially less risky. Land purchase removes the challenge of negotiating
annual agreements, and variations in these that reflect design or actual water regimes.
Some of this complexity, however, transfers to the negotiation of tenancy rules and
rental payments.

There are administrative challenges lining up volunteers for land sales, especially in
areas characterised by fragmentation of holdings. It is easier if large blocks of land
or whole farms can be purchased from a few individual owners. This may be feasible
in some locations. Farmers may be inclined to sell if land can be acquired elsewhere
in the vicinity. A land bank could be used for this purpose, whereby the sponsoring
organisation buys up land locally to achieve land or whole farm swaps. This
approach has been used in Denmark and the Netherlands and to a limited extent in
Britain.

Land purchase obviously impacts on existing owners, and is potentially unfair on
those who would otherwise wish to continue farming as before. There may be
impacts on tenant farmers whose landlords wish to sell up. Fairness can be enhanced
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by reducing these negative impacts, through land swaps or secure tenancy
arrangements. Fairness will be reflected in the land prices paid to owners (which will
be subject to tax unless recommitted to the farm business). It may be appropriate to
pay a premium above the market price for agricultural land to reflect
incentive/compensation for transfer of ownership. Land purchase is likely to serve the
interests of scheme sponsors for reasons of achievement of programme objectives,
funding and risk management. Some farmers will see land sale as an opportunity to
exit the industry, relocate or refocus.

In the Danish case, river basin restoration schemes have applied the land purchase
model to good effect, supported by land banks, with tenancies on washlands retained
by farmers. This model was, however, progressed on the understanding that
compulsory purchase powers would be used by Local Government Authorities if
necessary. It is unlikely that there would be support for such an approach in
Somerset, although where there is a lot of fragmentation of holdings, and voluntary
land purchase is the dominant method, compulsory purchase in the public interest
could be considered to ensure the integrity of flood storage schemes. In this respect
land purchase may be the only option to deliver a large scale, comprehensive scheme.

The land purchase option, in that it involves up-front financing and asset and
management transfer for the purpose intended, has a relatively low risk of failure. It

offers a good chance of delivering the wise use of the Parrett flood plain areas.

6.4.2 Easements

Easements are designed to accommodate changes in the risk of flooding borne by
existing owners and occupier. For the most part they apply to infrequent, major flood
events which potentially cause occasional damage rather than significant changes in
land use. Owners (and occupiers through reduced rents) receive compensation for
absorbing the risk of increased flooding. Occupiers can insure themselves against
known risks if they wish.

Easements could potentially deliver the flood defence objectives of washland
creation, but are less effective for delivering environmental enhancement or
livelihood objectives. Given the proposed frequency of flooding, it is likely that
easements would approach the full market value of land, in which case outright
purchase might be preferred. (If this is the case, prices for purchased land may need to
include a ‘purchase’ premium compared to easement rates).

Easements are attractive to flood defence organisations because they involve a one- -
off negotiated settlement, the cost of which can be charged to a capital scheme and
which, in the case of flood defence, is potentially grant-aided from Government. In
some cases, easements which serve the public interest can be compulsorily acquired
by Government bodies.

Easement are suited to the flood defence function of floodwater storage, where this is
the dominant purpose. Compared to land purchase, easements are likely to less

efficient at delivering washland objectives. They will produce a one-off injection into
the farming community, but will substantially reduce remaining asset values. Initially
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they could be administratively easy to establish, but there are risks that the terms of
the easement may restrict operational flexibility and be a source of contention if water
regimes differ from those covered in the agreement.

6.4.3 Annual Payments

" Annual payments in return for management agreements under the ESA scheme are
common place and well understood in the study area. They have been widely adopted
directly by farmers, and by institutional land owners (such as RSPB) who use them as
a basis for delivering their own environmental objectives, often through tenanted
farmers. Annual payments (ranging from £125 to £430/ha/yr) are now a key
component of farm incomes in the dairy and livestock sector in the study area. They
also underpin much subletting of land, providing income to owners, and to a degree,
low rents to tenants. In this respect they have diverse effects, and have the potential
to effectively deliver the floodwater storage, environmental and livelihood objectives
of the washland programme. They are compatible with the principles of the new
Rural Development Regulation which seeks to strengthen the social and economic
viability of rural communities through support to agri-environmental and
diversification initiatives.

The actual effectiveness of ESA arrangements in terms of environmental outcomes
has been mixed, but they have undoubtedly injected extra income into the farming
community. The main reason for farmer adoption has been financial advantage rather
than conservation benefit. The payment regime is a critical factor influencing
participation and therefore effectiveness.

There is debate regarding the efficiency of annual payments from a public purse
viewpoint. They are expensive, may pay farmers for doing what they would do
anyway, and can create a dependency and, from this, a future vulnerability. Annual
payments may need to exceed ‘compensation’ levels in order to persuade farmers into
adoption. Simultaneously, their magnitude (like land prices) may reflect the extent of
subsidy to the farming sector, rather than any economic opportunity cost or added
value. At a practical level, annual payments are at risk of policy change and funding
availability, especially as they rely on revenue rather than capital funding. This
concern applies to farmers and responsible organisations alike. Farmers, perceiving a
return to a previous and possibly irreversible wetland condition, will seek security of
payments over the medium to long term, probably 20 years. Implementing
organisations may also feel vulnerable in their dependency on Government funding.

Given the experience to date of annual payment schemes, a Washland ESA or
Stewardship scheme would be relatively easy to set up and administer, and could be
an extension of existing arrangements. ESA terms could be drawn up for specific
hydraulic units, or sub units to reflect existing and future typical land use, proposed
water regimes (flood risk characteristics), environmental enhancements and related
compliance costs. Washland payments may therefore vary across the Parrett
catchment accordingly to local conditions.

Alternatively, Washland Stewardship agreements could be drawn up with land
managers to reflect specific site and farm circumstances. Stewardship places more
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emphasis on environmental outputs than ESA agreements which tend to focus on
compliance. The Stewardship model is advantageous where large contiguous land
blocks are involved.

ESA or Stewardship type payments could be designed to accommodate different
levels of flood risk, defined in terms of the timing and number of floods per winter,
the duration of individual events and their aggregate duration, and typical depths.
This could involve payments over the range £50 to about £170/ha per winter season
according to land use, and the duration and depth of flooding using the flood damage
curves presented in Figures 5.2.and 5.3 above. They could be paid as supplements to
ESA payments. Such payments would require farmers to adopt suitable environmental
practices.

A Washland Stewardship package could be defined for selected hydraulic units,
which combines local area, field and farm specific aspects. Annual payments would
be negotiated for 3 year periods within a 20 overall agreement life to give security of
participation. Payments would reflect a defined flood facility, environmental
enhancement and compliance prescription. There would not be annual negotiation in
response to actual flood events during the agreed flood window.

Annual payments have potential to meet the multiple objectives of wise use of flood
plains, and the institutional arrangements and experience are already in place. They
offer some flexibility to the responsible management organisation to direct change in
accordance with changing circumstances and priorities. Their greatest drawback is
that they place a high ongoing burden and dependency on continued revenue funding.
To be attractive to farmers, they need to be secure for the longer term.

644 Lease-back Partnership

The lease-back partnership option involves transfer of the management of land assets
to a responsible partnership organisation of which the asset owners are part. This has
the advantage of focusing on the programme objectives, vesting management
responsibility in a programme management unit, and directly engaging farmers in the
process of delivery. The ‘partnership’ approach is consistent with the idea of
sustainable and wise use, and is likely to meet with approval from potential sponsors.
It is likely to be more administratively and legally complex to establish, and there
may be resistance from land owners to engage until the benefits are clear, especially
as they, as contributors of the land assets, carry the greatest risk. They would,
however, enjoy management participation and security of agreement. It is possible
that a partnership approach would lend itself to a private-public partnership/private
finance initiative. This leaseback option could suit situations where there is a clear
community of interest.

6.5 Funding sources
Potential funding sources for the project include contributions from agri-

environmental and rural development schemes, regional flood defence and IDB
budgets, Local Government, regional Rural Development Programme funds, National
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and European Government environmental funding organisations, Voluntary
Conservation Organisations and special project designated appeals.

Funding sources and arrangements will reflect the mix of agricultural, environmental
and enterprise development objectives and their take up, as well as the dominant form
of management arrangements. Detailed project plans will be needed for specific site
proposals containing estimates of capital and operating expenditure over the relevant
period, and matched to revenue and funding sources. Capital funds are often more
readily available than long term financing out of revenue, especially for multi-purpose
projects which attract a variety of partners. However, the development of flood
storage is well placed to draw on the substantial revenue accounts for flood defence
and agri-environmental schemes.

6.6 Summary

This chapter has reviewed the main management options for floodwater storage and
washland creation against performance criteria. Outright purchase, annual payments
and lease-back have the potential to deliver scheme objectives. Up-front capital
spend approaches reduce the dependency on revenue accounts associated with annual
payment, and would provide the strategic focus and operational flexibility for the
organisation responsible for the washland programme. However, institutionalised
land ownership could depreciate the relationship between the farming community and
the land, and reduce the potential contribution to rural livelihoods.

The voluntary involvement of the farming community will be a key determinant of
feasibility and success. During farmer consultations and the stakeholder workshop,
farmer views on preferred approach varied considerably according to circumstances,
practices and motivation: there was no one preferred option. Attention was drawn to
the diversity of land ownership and use arrangements, and that such a diverse
challenge required diverse solutions. It may be that within and between flood storage
areas, there could be a mosaic of the land management arrangements. It will be
important to ensure, however, that those adopted can achieve the scale, integration
and reliability required to meet the objectives of floodwater storage and washland
creation
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7 CONCLUSIONS AND RECOMMENDATIONS

This Chapter draws conclusions against the questions posed in the terms of reference,
and makes recommendations accordingly.

7.1 Conclusions
The following conclusions are drawn.

It is technically feasible to create facilities in the flood plain and Moors and Levels of
the Parrett catchment which will store flood water and create washland. It is possible
to identify sites which will potentially meet all or some of the multiple objectives of
flood and water resources management, environmental enhancement, and farming
livelihoods. This has been done in broad terms to demonstrate feasibility of the
concept, but more detailed work is required to progress any site to the project
appraisal stage. The focus here has been on winter flood storage, and it is not
envisaged that there would be a change in flood risk during summer. It may be
possible, however, to use newly created washland for priority summer storage in
extreme events, and thereby achieve savings in flood damage costs elsewhere.

There is both synergy and conflict of interest in washlands amongst flood storage,
environment and farming objectives. For example, late winter/early spring flooding is
good for some environmental features and not for others. Purposeful grassland
management by farmers to achieve species rich pastures and inundation grassland will
be needed to achieve the objectives of environmental enhancement and sustainable
farming. Different sites are likely to have different priorities and management
systems. Accordingly, prescriptions for flood facilities, environmental and farming
management will require local definition. There are gaps in the knowledge about how
best to manage washland sites to meet multiple objectives. This requires action.

The storage of winter floodwater and washland creation on farmiand will result in
income losses to farmers on land currently occupied by (in order of income loss)
improved grassland, arable cropping, Tier 1, 1A and 2 prescriptions. The costs ofa
one week flood in winter on grassland ranges from about £5/ha to £15/ha according to
the quality of grassland. Long duration flooding of 3 months or more is likely to
result in damages of between £170/ha and £225/ha because of the need for reseeding
of damaged pastures, or in the case of persistent flooding, a switch to less intensive
grassland management. The extent of loss of net income (revenues less costs)
associated with extensification will depend on whether farmers can achieve savings in
costs to offset reductions in revenues.

At present ESA rates, annual payments would probably need to be between £250 and
£300/ha/yr (in 2001 values) to attract farmer interest in a washland option. There is
scope to develop a ESA or Stewardship type package that caters for the characteristics
of a particular washland site, including changes in flood risk and impact on land use
and farm income. These agreements would essentially acquire the flood storage
facility during the agreed winter flooding period for the implementing organisation.
There would also be requirements to undertake positive washland management in
order to deliver environmental objectives. In this respect such arrangements would be
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output rather than compliance oriented. Consideration would be given to additional
payments to land managers to meet incremental costs of such management measures,
beyond those payments which reflect income loss. Annual payment regimes would
need to be of sufficient longevity to offer a secure prospect for farmer, perhaps over
20 years, and transferable with the farm property. (The present high degree of
uncertainty in farming heightens rather than decreases the demand for this). The
analysis suggests, however, that a washland farming package could potentially prove
more viable from a farming viewpoint than the current Tier 3 arrangements.

There is also scope to design a washland flood storage package with payments to
reflect different levels of risk, especially the timing, duration and depth of flooding
during the season. The analysis identified broad categories of payment, which range
between about £50 and £170/ha per season for winter floods according to flood
characteristics.

At present land prices, land purchase would involve costs of between £2000 and
£3750/ha, according to characteristics. A premium over agricultural land prices may
be needed to encourage sales. A land bank to support land swaps would improve the
acceptability of this option. The costs of land transactions would be additional.

At current levels of government support, there appears to be an economic advantage
in moving to extensive washland farming systems, and given the potential to achieve
further social economic and environmental benefit, it would appear in the public
interest to redirect funding into flood storage and washland creation.

Capital costs associated with purchase of land or easement could vary between
£0.5/m3 and £1.5/m3 of flood storage facility. The annual equivalent costs associated
with either purchase or annual payments range between about £0.04/m3/yr and
£0.12/m3/yr, depending on site conditions. At current land prices and likely washland
payment rates, there is not much difference in annual equivalent cost between land
purchase and annual payments. These aforementioned costs are for land acquisition
costs only. They exclude design, supervision, engineering works and operation and
maintenance costs. A meaningful estimate of costs needs to include the latter and
these are not available at present.

There is a diversity of circumstance and practice in the Moors and Levels, which
suggests a diversity of approaches to washland tenure arrangements. Land purchase,
annual payments and lease-back have their particular advantages, disadvantages and
risks, and suit different interest groups. But they are all feasible. The most common
view expressed by owner occupier farmers was a preference for land sale ‘at a
realistic price’ with help to acquire land elsewhere or rent back the land under a
secure tenancy arrangement. Easements for flood storage are probably not
appropriate for achieving environment enhancement. A mosaic of land tenure
arrangements may be acceptable provided this can deliver the scale, integration and
reliability of service required.

Institutional and administrative arrangements will reflect the management and
funding mechanisms. Given the multiple objectives to be served, a Washland
Programme organisation, with membership drawn from key stakeholders, could
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provide strategic direction and management, delegating responsibility  for
administration of the programme and its constituent projects to member organisations
as appropriate. The flood storage facility would obviously be managed by DEFRA,
the Environment Agency and the IDBs. Statutory and voluntary conservation
organisations could variously manage operations at project area level. It would make
sense to administer ESA/Stewardship arrangements through existing mechanisms.

The main barriers to adoption of flood storage options by farmers are likely to be:

e Inadequacy of financial incentives for flood storage and washland creation;

o The perceived adequacy and predictability of existing ESA payments;

e A large proportion of the farm lying in the area of a proposed scheme which will
fundamentally affect the whole farm business in a way which is unacceptable;

e A wish to continue farming commercially, and a perception that the washland
option is not compatible with this;

e A reluctance to return to the farm to wetland after a lifetime of drainage for
agricultural improvement;

e Lack of evidence that washland agriculture is feasible and practical, especially
regarding information on the viability of ‘new’ washland farming practices;

o Lack of confidence and trust in promoting and implementing organisations, based
on previous experience or hearsay;

o High degree of uncertainty concerning farming futures and related policy
framework.

The major equity issues in the implementation relate to pressures that may be brought
to bear on participants who otherwise, for a variety of reasons, would choose not to
join a washland scheme. The design and transparency of the management
arrangements can reduce this risk. There may be accusations of unfairness to those
excluded from the options and the payments provided. In some cases this may come
from those who presently endure frequent and long duration flooding. The washland
proposals would, in that they will improve the management of floodwater in the
whole catchment, provide benefits to this group in the form of flood relief beyond the
designated washlands.

7.2 Recommendations

This report has explored the concept of flood storage and concluded on its feasibility.
A number of recommendations can be made to progress the topic.

Research, including review of existing knowledge, should be carried out into
catchment hydraulic processes in order to produce preliminary designs for a flood
water storage programme and constituent projects. This will confirm whether the
case study sites identified here, and others, will serve the purposes intended.

Research, including review of existing knowledge, is required to confirm the scope
for reconciliation of flood storage, environmental and farming objectives in a Parrett
washland context. In particular there is need to evaluate the environmental and
farming performance of washland grassland, and determine best practice. Thereis a
need to confirm the impact of long duration flooding on grassland of different types.
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Stakeholders in the Parrett Consortium perceive a need for action. The processes of
participation are well in place and there is a call for ‘projects’ on the ground. It is
difficult to progress the action plan for floodwater storage further without identifying
and progressing the appraisal of ‘feasible areas’. Indeed there is an expectation that
this should be done. Lines on maps, however, personalise the proposals and the
concerns. This needs to be carried out sensitively, drawing on the trust that has been
developed as a result of the Consortium’s inclusive and participatory approach.
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Plans 1, 2 and 3

Review of Parrett Flood Plain
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