

















Box 1. Sources of particulate loads to chalk river systems.

The relative contribution to the solids budget from near- and far-field diffuse sources is a subject of gremt debate.
Bank erosion generated by intensive livestock grazing can contribute large loads (for instance, Rabeni and Smale
1995) and is an obvious target for mitigation measures, but the contribution from the wider calchment is also highly
important. Chalk downland naturally generates relatively little overland flow to the river (the principal pathway for
particulate inpuis), owing to the high permeability of the geology and the low drainage density of the niver network.
Even during winter rainfall events the majority of run-off entering the river is derived from shallow nquifers and sub-
surface drainage. However, overland flow can be greatly enhanced by artificial hard surfaces, such as farm tracks of
compacted soil (particularly if located in the bottom of dry valleys), rural roads and urban areas, and also by the
presence of supecficial deposits of impermeable clay overlying the chalk.

Widespread ploughing and intensified grazing of downland over recent decades has rendered the thin, inorganic soils
characteristic of chalk downland highly vulnerable to erosion, and artificially created run-off pathways have provided
improved access for particulate run-off to the river network. In the floodplain, intensive arable cultivation up to the
bank edge has been a feature of agricultural intensification over the past ew decades and represents a high risk, in
terms of both particulate run-off during rainfall and soil loss during occasional flooding events. The change in arable
cultivation practices from spring sowing of cereals 10 autumn sowing of cereals and fodder crops has resulied in bare
and unstable soils over the winter perod of high run-off, creating greatly enhanced scope for particulate delivery to
the river network. The permanently bare soils associated with increasing areas of free range pig production are also
of concem, as well as an observed trend towards potato cultivation (which provides poor binding of the soil matrix).

The activities ol the Ministry of Defence (MOD) are worthy of mention, since they have large landholdings in a
number of chalk river calchmenis (such as the Hampshire Avon). Whilst most of their land Is given over to rough
grassland for training purposes, soil disturbance and the creation of highly compacted tracks by to heavy vehicles
create the potential for enhanced delivery of particulate loads that should be considered. Particularly high risk
siluations occur when tank tracks run across a river or siream, generating a conceniratied run-off pathway with rapid
access to the river network,

Where arable cultivation is widespread, the role of the floodplain in sediment cycling is effectively reversed, since it
now acts as a source of silt instead of the sink it has historically been, panticularly during occasional overbank
flooding episodes. The role of riparian meadows as a sediment sink was greatly enhanced during the days of water
meadow operation, when overbank flooding was nol necessary o carry river water over adjacent pastures and deposit
silt prior 1o returning to the river. Under-drainage of Moodplain land may lead to enhanced solids loads if the soil is
cracked or contains macropores that allow casy access to tile drains.

Point source inputs can be substantial, particularly from fish farms and commercial cress beds without physical
treatment. Whilst sewage treatment works can generate significant loads, secondary treatment is the norm and they
therefore carry comparatively low solids loads. It has been estimated that a large cress farm without any form of
sediment trapping can deliver 100 tonnes of particulales per year (Casey and Smith 1994}, whilst a sizeable fish farm
(say 40 tonnes annual production) without effluent treatment can generate 54 tonnes (denved from figures given by
Solbe 1982), equivalent to sewage treatment works with secondary treatment serving 34,000 and 63,000 population
equivalents respectively. Many fish and cress farms now remove solids using settlement lagoons, but their proper
maintenance is vital to high removal efficiency. The presence of fish in settlement lagoons distupts the laminar Mow
necessary to generate sedimentation, whilst failure to clean lagoons out at regular intervals reduces residence time
and therefore solids removal. Keeping lagoons on line whilst they are emptied can result in large pulses of solids
entering the river.

It is important to nole that the organic content of accumulated silt will vary depending upon the importance of
different sources: point sources are typically organic in nature (particularly sewage treatment works, fish farms and
cress farms), whilst diffuse sources generally produce inorganic soil particles. This is reflected in seasonal variations
in the organic content of suspended solids in the nver: summer flows are dominated by poinl sources and carry
suspended solids with high organic content; winter Mows carry particulate run-off from the catchment and carry
solids with low organic content. This means that vears of poor aguifer recharge produce greatly increased seope for
siltation from organically enriched point sources, through increased summer sedimentation and reduced winter
fushing, whilst years of normal or high rainfall provide more scope for siltation from inorganic particulates in
diffise run-off.
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Whilst the genetic integrity of many wild stocks of chalk stream brown trout will already have been
heavily compromised, there are still risks to other populations that have to date remained largely
unaffected by stocking. However, such remaining populations are generally recognised and afforded
great protection by the fishery owner. The rainbow trout generates no genetic risk to resident brown
trout populations, but the stocking of a non-native species is directly at odds with the conservation of
the native fish fauna of chalk streams. Even though the species has established few self-sustaining
populations in Britain, the species competes with wild fish for limited resources (particularly space
and food) all the time it continues to be stocked. Natural spawning has been recorded on some chalk
river S5SIs (the Lambourn and the Dorset Frome) and there is always a risk of further populations
establishing (although strains of rainbow trout are now used that have a low tendency to spawn in the
UK).

Competition for limited space between stocked and wild fish is likely to be more important than
competition for food, since brown and rainbow trout are strongly territorial, both within and between
species. There is evidence to suggest that many stocked fish are caught rapidly, and they may not feed
extensively in the river prior to capture owing to difficulties in switching from farm food to a natural
diet. The largest stock fish often show a loss of body condition once removed from a farmed diet and
released into the river, indicating difficulties in finding and competing for food. There is no evidence
for significant direct predation by stocked trout on the juveniles of the resident fish fauna (Bamard et
al. 1997), although research on rainbow trout is continuing.

Disease transfer through intensive stocking represents a further risk of intensive management, and not
only in relation to fish diseases. There is evidence that crayfish plague can be carried on the slime and
scales of fish, making the practice of stocking fish into uninfected waters from fish farms in infected
waters a very high risk practice.
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Map existing floodplain
land use and habitats

Map extent and nature of flood
risk across the catchment

Assess extent and
map over-sizing of
the river network

Identify areas which would
benefit ecologically from higher
water tables and flooding and
where such changes are feasible

Identify areas where flood
risk is limited to agriculture

Estimate naturalised
river flows across
the catchment

\

Agree acceptable river
flows, in terms of deviation
from naturalised flow

Decide on and apply
measures to achieve
flow targets

Figure 6.2

Map areas of ‘flood
acceptability’and

topography and soils to
assess need for artificial
hydrological isolation

Design appropriate
geomorphology of new
channels using target flows |———J»
and historical information
on channel form

superimpose on floodplain | <e———

Liaise with landowners
over possible changes in
management regime
(including grant aid options)

Model effect on flood capacity
of the catchment and flood risk
to non-target areas, including
consideration of extra capacity
created by new storage areas

Prioritise work and implement
sequentially, focusing on upper
reaches and working downstream
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Remodel after each
phase of work

Catchment-based approach to restoring natural river/floodplain interactions.
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