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= Water quality and restoring the broads

The broads of today do not have crystal clear water, safe enough to drink, carpets of water
plants, shoals of fish, and large numbers of water voles, water shrews and otters living in and
around them. They were like this over 100 years ago, so something has gone wrong.

The phases of decline in water quali’r)'/ of the broads

Phase 2

Phase 3a

Broads Authority

Phase 3b

Pre-1880s (from the flooding of the peat pits)
(Low nutrient input)

Low-growing plants and very clear water. Around the
open water there was a wide area of reedbed and
swamp.

1880s-1940s (Increasing nutrient input)

Low-growing plants in the open water began to be
replaced by faster growing, taller water plants. Such
abundant plant life began to clog the waterways and
hinder sailing. Invertebrates though, had safe cover to
lay their eggs. However, they became a rich source of
food for fish and waterfowl. Commercial catches of fish
in the late 19th century were so great, that ancient
fishery regulations had to be tightened to avoid
over-exploitation.

1950s-1980s (High nutrient input)

By the end of the 1950s, the submerged water plants,
together with much of the reedswamp had disappeared
from all but seven of the broads. Taller plants had been
replaced by vast numbers of phytoplankton,
(microscopic algae) which turned the water cloudy. Ina
matter of 30 years there had been a rapid decline in the
wildlife diversity of the broads.

In recent years, some broads (currently ) have been
dominated by blue-green algae. This is Phase 3b. In
water enriched with phosphates and nitrates,
blue-green algae numbers can become excessive. This
tends to become a problem in hot, sunny weather. The
extensive growth is known as an “algal bloom”. Such
blooms can form a green, brown or red scum on the
water surface or cause foaming on the shoreline.
Blooms produce toxins that have been known to cause
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What was happening?

Today the water in most of the broads and rivers
is cloudy. It isnt dirty, but crammed full of
microscopic plants called algae. There has
been a population explosion because of two
kinds of chemicals: phosphates and nitrates. At
first, the widespread loss of water plants was
assumed to have been caused solely by
problems associated with increased boating.
For example, overcrowding, bank erosion,
sediment being stirred up by propellers and
“bucket-and-chuck-it” methods of boat sewage
disposal. However, the process of
eutrophication, (explained in detail below) is
now known to have also contributed to the
decline in water quality. Scientists from the
University of East Anglia, led by Dr Brian Moss,
confirmed the link between the loss of water
plants and the increasing levels of nutrients in
the broads.

Essential elements for

plants

Plants need certain nutrients for them to grow
properly. The elements carbon, hydrogen,
magnesium, sodium, potassium, calcium,
oxygen and iron are all essential. They are
normally present in the water as compounds, in
such large quantities that they rarely limit plant
growth. Nitrogen and phosphorus compounds
(nitrates and phosphates), however, are both
essential but more scarce. Enough nitrogen is
usually made available by natural processes,
such as nitrogen-fixing bacteria and lightning.
Phosphorus though, is the scarcest of the
elements essential for the growth of higher
plants and algae. Therefore, because it is in
short supply, it regulates and usually restricts
their growth. It is said to be a limiting factor to
plant growth and a small increase in supply will
cause plants to grow faster.

What is eutrophication?

Eutrophication is the enrichment of the water,
caused by an increase in nutrients. An increase
in phosphates, (mostly from sewage treatment
works) and nitrates (in run-off from agricultural

land) cause algae to grow faster than the large /,,.:',;.;_;" .
water plants so they become dominant. From.
the 1880s, more and more people started to live ™=

in the Broads and farming became more
intensive. This meant more sewage and farm
fertilizers in the Broads’ waterways. This
resulted’in a change from clear water and low
growing plants (phase 1), to a luxuriant growth

of water plants and many fish (phase 2). From
the 1950s however, the enriched waters turned
a green or brown colour as millions of
microscopic algae thrived (phase 3a). A
downward spiral of decline had been set in
motion.
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water quality
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Gradually the brog , at rates far higher than is
natural, and they:disappear, unless action is taken. (see
Table 1 on page 3)

Coypu

From the 1940s to the 1980s coypu lived in the
Broads, feeding on waterside plants and
_ burrowing into the
e P, banks. Coypu are
s ‘;ﬁ}\lcrge South American
547 rodents which escaped
Jy" v

Uk from fur farms and
- became a pest
because they caused so much damage to
banks, reedbeds and crops. Coypu were
eventually eradicated in 1987 by a campaign
of capture organised by the Ministry of
Agriculture, Fisheries and Food.
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Economics

Overall, the decline in water quality has not
only brought devastating consequences for
the ecology of the broads, but also severe
economic consequences. Hundreds of
thousands of pounds are spent every year
combating the problems of bank erosion and
increased sedimentation. The table shows the
dramatic increase in sedimentation in Barton
Broad during the last 45-50 years, compared
with the previous 600 years.

Year mm/year
1400-1950 1-3
1950s 5

1960s 10

1970s 12.8

Table 1. Sedimentation rates in Barton Broad

The Broads Authority, the Environment
Agency, Anglian Water and scientists and
wetland experts both at home and abroad,
are working in partnership by carrying out
experiments to find:

* ways of restoring clear water full of
wildlife to the rivers and broads

e different types of bank protection

® the best hull design to reduce wash from
boats

Other threats to water
quality

Agricultural pollution

In recent years there has been a huge
campaign by the National Rivers Authority
and the water companies, combining advice,
education and legal action, to alert farmers to
the polluting effects of discharging farm
waste into waterways. Silage liquor is 200
times more polluting than domestic sewage,
as it has a high ammonia concentration which
is directly toxic to fish and it takes more
oxygen from the water. Animal slurry and
yard washings are also rich in phosphate. For
example, a cow excretes 200 times as much
phosphate per day as a human being.

Boatyard pollution

Diesel can spill at moorings while craft are
filling up, causing a translucent sheen which
spreads over a considerable area, with a
distinctive and unpleasant smell. Engine oil
can also get into the water. The disposal of
waste oil is more of a problem from private
boats rather than hire fleets, who are aware of
the polluting affects and take action to prevent
spillages.

As the majority of water used on boats goes
straight into the river or broad, hire boat
companies provide phosphate-free washing-
up liquid as well as information about good
environmental practices. Boats are now
required to have holding tanks, so there is very
little sewage disposal directly from boats into
rivers.

Land drainage

When certain acid peat soils are drained, they
release an orange substance called ferric
hydroxide or ochre. This drains into dykes and
occasionally into rivers and broads causing
problems of sedimentation and colouring of
the water and adds to the deterioration of
aquatic life. Large scale drainage schemes
which could lead to the discharge of large
amounts of ochre are now subjected to an
Environmental Impact Assessment.

Environmental Impact Assessment

In 1985 the European Community adopted a directive
making environmental impact assessments (ElAs)
compulsory for certain categories of projects. An EIA
provides decision makers with an idea of what will
happen in the environment if they put their particular
plan into action. Comparisons are made between the
impact that would result from the activity and the
situation that would have resulted had the activity not
taken place. These decisions are not easy to make
because environmental systems are not static but
change over the course of time, even without the
influence of people. Therefore, in order to make
predictions about impacts, assumptions have to be
made about natural change; for example, the rate of
sedimentation in a broad over the same period.

An EIA has benefits because even if environmental
issues do not form the basis for a decision on whether
a particular set of proposals should be agreed, it may
reveal other ways of achieving the same objectives,
with less disruption to the environment.
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Bank protection

Since the early 1980s, the previous National
Rivers Authority (now part of the Environment
Agency) and the Broads Authority have been
looking at more environmentally-friendly
forms of bank protection, which are not only
more appealing to look at than the sheet steel
piling widely used in the past, but which
re-establish some of the lost wildlife habitats.

The natural bankside

Reeds are flexible and absorb a reasonable
amount of boat wash. They provide good
cover and food for birds, mammals and
insects.

Trees, usually alder, willow and sallow.
Their roots help bind the bank and provide
holes for bankside mammals and fish.
However, trees shade out plants that grow
along the edge and in the water, exposing the
banks which can then be washed away. Large
pieces of bank can also be lost if they blow
over.

Artificial protection methods

Geotextile matting has an open and
“crinkly” weave which allows reeds and other
plants to grow through, quickly hiding the
matting and restoring a natural appearance.
Itis laid like a carpet, following the contours of
the bankside and the plant roots help to
anchor it further to the soil beneath. It can be
used where wave action is less severe and can
be strengthened with asphalt.

Fascine mattresses made from willow and
geotextile are an alternative form of matting.

Coir rolls are flexible and biodegradable.
This natural coconut fibre supports growing
reed to give a near natural edge to eroding
banks. Netting and occasional support posts
give the reed exira stability to withstand wave
action.

Many different types of material have been
investigated and the most promising have
been installed so that they can be tested. What
is clear is that different solutions will need to
be developed for different river stretches. The
wide variation in depth, width, boat numbers
and tidal ranges on different river sections
means thatthere willnotbe one simple remedy.
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Low level steel piling in combination
with a re-graded bank and asphalt matting
secures the bank and allows a reed fringe
to grow into the water. |t gives a more
natural appearance above the water line,
and allows for more backfilling where
erosion has taken place over along time or
is intense.

Alder poles have been used as piling on
a stretch of the middle Bure between
Wroxham and Horning which is part of the
Bure Marshes National Nature Reserve.
Alder, as well as being a local product, is
more environmentally acceptable than
other types of wood or steel piling and
eventually allows a fringe of plants to grow
into the water.

Lightweight steel sheet piling or
wooden piling is necessary where erosion
is heavier, particularly at mooring points. It
is a barrier to wildlife and gives the bank
a canal-like appearance.

Open cell concrete blockwork has a
“honeycomb” appearance and  will
eventually mellow as plants become
established in the concrete holes. This
method can be seen on some
embankments nearer the sea, and also
along the coast.

Gabion baskets, large wire mesh boxes
filled with stones, are only occasionally
seen in the Broads. They can be expensive
and stony river banks look out of place in
the Broads. In time, plants, including reed,
will become established in the baskets and
invertebrates live in-between the stones.

Heavyweight steel piling has little or
no potential for wildlife, but it is necessary
where wave action is severe, particularly
on long stretches of the lower river reaches.

Concrete walls are mainly used around
structures such as bridges.







