Advisory Visit
Little Ouse, Garboldisham Common
December 2017

1.0

Introduction

This report is the output of a site visit undertaken by Rob Mungovan of the
Wild Trout Trust to the Little Ouse river on 13th December 2017. The visit
was undertaken for the Little Ouse Headwaters Project, to provide an
overview of the habitat value of the Lt Ouse and to present habitat
enhancement and restoration ideas for further development.
Comments in this report are based on observations on the day of the site
visit and discussions with Rob Martyr of the Little Ouse Headwaters Project,
Ellis Selway (EA Geomorphologist) and David O’Brien (EA Geomorphologist).
Normal convention is applied throughout the report with respect to bank
identification, i.e. the banks are designated left hand bank (LHB) or right
hand bank (RHB) whilst looking downstream.

2.0

Catchment Overview

Garboldisham Common is ~5km from the source of the Little Ouse (near to
Redgrave and Lopham Fen National Nature Reserve) and ~64 km from its
confluence with the River Great Ouse at Brandon Creek. Flowing in a
westerly direction, the Lt Ouse is joined by a number of small tributary
streams, many of which are little more than field drains. The most notable
tributaries are the Broomhill Stream, the Black Bourn and the River Thet. As
the Lt Ouse enters the fenland landscape, it crosses over the Cut-Off
Channel (a drainage channel into which the Lt Ouse can also discharge in
high flow periods).
The Lt Ouse rises within the South Norfolk and High Suffolk Claylands but
the reach visited is just within the Brecks National Character Area. The
underlying chalk geology has produced a low, gently undulating plateau,
largely covered with sandy soils of glacial origin. The Brecks is located
between more fertile clayland plateaus to the north, east and south, and
drained peat and silt fens to the west. The Brecks is among the warmest and
driest parts of England. This aspect, combined with its free-draining soils,
has greatly influenced the landscape character and led to the development
of dry heath and grassland communities. Agricultural advances have enabled
the dry, low-fertility soils to be farmed and the area is now a major producer
of vegetables and cereals. Many arable fields require irrigation.
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Map 1 - Location of the Little Ouse near Garboldisham, Suffolk. Red arrow is upstream limit and blue arrow is downstream limit.
Scale 1:200,000, one grid square = 10 km2, © Ordnance Survey.
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Map 2 – Close-up view of the Little Ouse showing its partly sinuous planform. Red arrow is upstream limit and blue arrow is
downstream limit. © Ordnance Survey.
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Table 1 summarises the environmental data collected for the Water
Framework Directive (WFD) for the Lt Ouse which is designated as a Heavily
Modified Waterbody. In the last (2016) assessment cycle, it was classified
‘bad’ ecological potential. Parameters that make up this overall classification
include ‘poor’ for fish, ‘moderate’ for invertebrates, and ‘bad’ for dissolved
oxygen. There are no specific water quality problems known to be associated
with the reach visited, yet ammonia was reported to be a problem in the
headwaters due to historical extensive goose rearing on open fields at
Broomhill. Ammonia was listed as ‘poor’ in the 2009 cycle but was not
reported in the 2016 cycle. No specific pollutants, other than ammonia, are
listed and the chemical elements are listed as ‘good’. Ammonia and
dissolved oxygen will be key factors affecting the distribution of fish,
especially salmonids.

Little Ouse

River

Little Ouse

Waterbody Name

Little Ouse (Thelnetham to Hopton Common)

Waterbody ID

GB105033043110

Management
Catchment

Cam and Ely Ouse

River Basin District

Anglian

Current Ecological
Quality

Overall ecological potential of bad sustained through two assessment cycles from
2009 - 2016

U/S Grid Ref inspected

TL 99644 80714

D/S Grid Ref inspected

TL 99155 80838

Length of river
inspected

~820m

Table 1 - Data from www.environment.data.gov.uk/catchment-planning/WaterBody/GB105033043110
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There are currently no angling clubs present on the reach inspected.
However, it was reported that angling for coarse fish species had historically
taken place. There are no known records of the river having been stocked
with trout at the site in question.
The Lt Ouse is known to suffer from low flows. The site was first visited in
October 2017 when it appeared particularly low. The aquifer that sits below
much of Breckland is fully abstracted with water being taken for domestic
and agricultural use. However, it was interesting that the visit in midDecember, after a period of rainfall, showed flow that had increased quite
markedly. The aquifer is considered to respond relatively quickly to winter
recharge most probably due to underlying gravel seams.
The site lies within a target area for Countryside Stewardship for floodplain
grazing marsh, deciduous woodland and farmland bird species together with
specific targets for curlew, lapwing and common redshank. It is also
designated a Nitrate Vulnerable Zone and an Environmentally Sensitive Area
(for farming). Further information on target areas and the above
designations can be found at www.magic.gov.uk/website/magic/ .
There are no conservation designations relating to the site. The source of the
Lt Ouse is only a very short distance from the Redgrave and Lopham Fen
Special Area of Conservation (SAC). However, this is not felt to have a
bearing upon any restoration plan.
During the walkover, it was reported that the Lt Ouse provided a habitat for
water voles. However, no specific field signs were observed. Water voles and
their habitat receive full protection under the Wildlife and Countryside Act
1981 (WCA 1981); as such any works on the site should not negatively
affect water voles or their habitat. Otters are known to be widespread across
East Anglian rivers, and it was not surprising to find spraints (very fresh and
containing crayfish) deposited upon the weir. Otters and their habitat also
receive full legal protection under the WCA 1981.
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3.0

Habitat Assessment

The land use adjacent to the river on both sides is permanent pasture which
was summer grazed. Two cattle drinks were observed, both of which had
hardstanding but were still sources of silt and nutrient enrichment due to
cattle poaching and faeces. Both cattle drinks could be further improved by
the addition of further hardstanding together with fencing to limit how far
into the channel cattle can enter. The river was (generally) fenced on both
banks (note cover picture).

Picture 1 – A general view of the river within the pasture setting.

Picture 2 – A view of the lower cattle drink. Whilst the margins appear muddy the bed was firm with a base of crushed
concrete. It would be advantageous to have a barrier to prevent cattle entering too far into the channel.
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Picture 3 – A view of the upper cattle drink. Again, it would be advantageous to have a barrier to prevent cattle entering too far
into the channel.

Many parts of the channel were heavily tree-lined with willow species
dominating to the point where shade was preventing the growth of inchannel or marginal plants (see pictures 4 & 5). At one location, a copse of
deciduous species (including ash, horse chestnut, lime and alder) was
present and within it was evidence of a former meandering channel (see
pictures 6, 7). The course of the former meander channel can be seen on
map 2.
The channel of the Lt Ouse was heavily choked by branched burr reed (see
pictures 8 & 9) and to a lesser extent by common reed. The main marginal
plants were greater willow herb, lesser pond sedge and stinging nettles.
Approximately mid-way along the reach inspected, the channel was entirely
choked by a stand of common reed (picture 3). Starwort growth was very
occasional and it was the only notable submerged plant.
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Picture 4 – Dense shading caused by riverside willows prevents marginal plant growth.
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Picture 5 – Willow branches were trailing in the water at many locations. Whilst this can provide excellent cover for fish there is
a risk that if such branches are left too long they will root within the channel leading to further flow impoundment.
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Former meander channel enters here
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Picture 6 – Confluence of the former meander channel and the over-large Lt Ouse channel.

Picture 7 – A view of the general form of the former meander channel, note the lack of complex habitat features such as gravel
bars and riffles probably removed through as a result of dredging. These dimensions are possibly what the original channel
form of the Lt Ouse were prior to it being widened, deepened and straightened.
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Picture 8 – Dense growth of branched burr reed choked the Lt Ouse in many places.

Picture 9 – The river’s flow is deflected by burr reed, but it dies back in winter which reduces its effectiveness as a natural flow
deflector.
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The physical presence of the burr reed stands was diversifying the flow in
places. This was encouraging as it illustrated that (with a narrower channel)
there was potential for an increased flow rate, in turn leading to scouring of
silt and excessive vegetation growth from the river bed; the channel would
effectively be self-cleaning. However, as burr reed dies back in winter, that
role diminishes as the winter flow pushes it flat (note this happening in
picture 9 above). Thus the flow-deflecting potential of the burr reed becomes
negligible when it is most needed.
In places, the shading effect of the adjacent willows was advantageous as it
was preventing the channel from becoming choked and this enabled the flow
rate to increase locally. However, it was apparent that the flow rate soon
dropped, as silt was uniformly deposited across the channel, resulting in
little flow variation and a plume of silt which slowed the flow again.
The channel does not have much gradient and the presence of the weir
impounded the river for a considerable distance above it. In places, the
depth upstream of the weir was 1.3m with a channel width of ~6m, and was
clearly a sediment trap to silt and sand. This further encouraged the growth
of common reed (picture 10).

Picture 10 – Dense common reed causes shading of lower marginal plants and can be strongly rooted, preventing it from being
scoured out during higher flows.
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The weir currently holds a head of water of 0.3m and is 4.5m wide. The
purpose of the weir was unclear; one can assume that it was erected
following dredging and straightening of the channel. The dredging may have
lowered the water table too much, so to retain an acceptable depth of water
in the upstream reach and/or to retain a residual flow through the former
meander channel, a weir was required to hold a head of water

Picture 11– The weir which impounds flow above it and presents a barrier to the movement of fish unless they are drawn to the
flow within the former meander channel which may serve as a by-pass channel at suitable flow conditions.

Immediately downstream of the weir, the bed was armoured with concrete
riprap that extended for 8m. The weir presents a barrier to the free
movement of fish, and the little flow that it pushes down the former
meander channel was not likely to draw many fish species up it.
Furthermore, the presence of extensive riprap upon the bed prevented the
development of any deeper scour hole that might otherwise have provided
holding habitat for larger fish, or allowed erosion of bed material to be
exposed to grading and distribution by the river. The weir should be entirely
removed if no flow is required down the former meander channel.
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The channel typically ranged from ~4.5m to ~6m width, with depth ranging
from ~0.7m to ~1.3m which had ~0.2m of sand and silt over a gravel bed.
Where the channel had become restricted by vegetation, the flow rate was
increased and the bed remained relatively clean with gravel exposed.
However, there was no evidence of the gravel being moved by
hydrogeomorphic processes. Due to the depth (overly deep from dredging;
see below) and typically low flows (from abstraction), it is very doubtful if
any coarse sediment transfer takes place to diversify flow paths and habitat.
Sediment transfer in rivers is extremely important as it provides an
opportunity for sediment grading to take place, which in turn produces flow
diversity and may enable the natural development of gravel-rich features
(such as riffles and bars) to form. Physical habitat diversity encourages both
floral and faunal diversity. Riffles and bars are utilised by many species of
fish, especially brown trout, as spawning substrates. Without such features,
particularly in shallow fast moving water, it would not be possible for this
reach of the Lt Ouse to support a wild brown trout population.
Throughout the reach inspected, it was apparent that the channel had been
excessively deepened by dredging. The spoil has been placed on the RHB,
often resulting in a land rise of over 1m before the top of bank was reached.
The LHB did not appear to have been used in this manner. The was no
evidence to suggest that dredging had been carried out in recent times (say
the last 10 years) and Rob Martyr was not aware of when the river was last
dredged.

Picture 12 – Note the significant land rise posed by the levee as one nears the river bank (marked by the person).
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The river exhibited a planform that showed some sections to have been
straightened, whilst other meanders may have related to the river’s original
planform. The occurrence of the former meander channel within the copse
was interesting. The course of these meanders before they were by-passed
can be seen on the Ordnance Survey County Series map for Norfolk, 1884
(www.old-maps.co.uk). Whilst the planform of the former meander channel
shows interesting sinuosity the lack of in-channel habitat features, such as
gravel bars and riffles, suggests that it too has been dredged. Furthermore,
its bank profiles are quite uniform suggesting possible re-grading during the
dredging.
The gravel-rich soils of Breckland would have historically produced a myriad
of small braided channels as the river flowed across a relatively flat
landscape. It is doubtful that the river ever exhibited a classic pool and riffle
sequence due to the low gradient of this part of Suffolk.
The adjacent grazing land did not appear to be much above the current
water level surface, a fact that was being investigated by the EA at the time
of the visit. It is reasonable to assume that the presence of adjacent grazing
land suggested that the fields often lie wet (otherwise they are likely to have
been subject to arable cultivation). The current levees formed as a result of
dredging would prevent the river from connecting with its floodplain and
allowing it to deposit fine sediment upon it. The levees would also prevent
surface water from draining freely back into the river. The presence of
extensive levees presents an opportunity for restoration work: use of the
dredged material to narrow and diversify the channel form while reinstating
connectivity with the floodplain through the gaps where material has been
removed from the levee.
The river’s banks were generally stable and well vegetated. However, it was
noted in places that the tall growth of nettles and willow herb was
supressing grasses and lower vegetation. Grasses are particularly good for
binding fine bank material together, and for providing good habitat for water
voles. In places, the diversion of water around mid-channel growth of burr
reed was causing erosion of the poorly vegetated banks, leading to localised
inputs of fine sediments.
The stands of willow trees resulted in some large woody material (LWM)
entering the channel. Whilst the presence of LWM within rivers is generally
considered to be important for cover, sediment grading and flow diversity,
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the amount of retained LWM in the Lt Ouse should be carefully managed;
the low gradient means that upstream impoundment may occur, or a
gradual slowing of the flow may be achieved to the point where further fine
sediment is deposited, leading to additional encroachment by burr reed. Log
jams through retained LWM are not considered appropriate to this
watercourse.
It is apparent that the Lt Ouse is now in a condition where its low summer
flow is slowed by excessive plant growth because the channel has been
engineered to over-capacity and is impounded by a weir. That growth has
led to an accumulation of sediment. The low gradient of the river no longer
has the energy needed to scour away strongly rooted plants such as
common reed, which when combined with the impoundment caused by the
weir has caused further silt deposition, leading to a further slowing of the
flow. Thus there will be an on-going need for mechanical clearance of the
over-wide and over-deep channel.
The river currently exhibits very poor habitat for brown trout and there are a
number of issues that are essentially population bottlenecks to trout that
need to be addressed:
o Spawning habitat – there was no clean gravel with a rapid flow
over it which could provide suitable spawning habitat within the
reach visited.
o Fry habitat – if trout eggs were to hatch, then the emerging
trout fry would require areas of relatively shallow water with
extensive and complex marginal cover. No such areas were
observed.
o Parr habitat – juvenile trout (or parr) typically occupy shallow
riffles separated from adult trout which tend to favour slightly
deeper water. There were no riffles.
o Adult trout – such fish are quite adaptable and can occupy any
clean waterbody that provides for all of the life-stages above
along with deeper water refuge areas. The river currently offers
a few deeper open areas and whilst habitat is far from optimal
(due generally to low flow rates) it is theoretically possible that
any trout moving upstream could find places of refuge given
suitable water quality.
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At present the river is only considered to provide sub-optimal habitat for
adult trout; it could not support and sustain a wild trout population in its
current condition.

4.0

Recommendations

There would appear to be a number of options that the Little Ouse
Headwaters Project could pursue in order to improve the ecological potential
of the river. They are described as:
4.1

Enhancement of the existing channel

The current channel could be sensitively desilted and have the stands of burr
reed managed so as to achieve some degree of in-channel flow deflection
and local scour. This could produce an attractive looking channel without a
great deal of physical change. However, it is doubtful that this would lead to
a channel that could deliver a self-cleansing flow due to the challenges
associated with low summer flow and dense weed growth. If this route was
taken it would necessitate occasional intervention by excavators to clear
sections and re-establish the most desirable flow path. This approach is
vulnerable to damage by misguided machine use (i.e. years of accumulated
stable silt and vegetation could be wrongly removed) and could introduce
conflict with the habitat needs of water voles.
The presence of the extensive levees upon the bank provides material to
undertake channel narrowing and potential bed raising (subject to the
material being gravel-rich with minimal amounts of alluvium). This approach
would effectively see the previously dredged material put back into the river.
Whilst this may appear reasonably straight forward the low gradient means
that one would have to get the work exactly right for the channel to operate
properly in terms of its hydrogeomorphology. It is doubtful that this could be
achieved as it is already suspected that the current channel is not the
natural one, so attempts to “restore” it would be setting it back to a point in
time where previous problems were likely to occur following its partial
straightening. Undertaking simple channel narrowing using the dredged
material could be effective in terms of speeding up the flow but it is unlikely
to result in bed scour in the deeper areas. Those areas would remain as silt
traps and thus continue to grow dense stands of burr reed and common
reed, which would continue to cause impoundment to flow.
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Picture 13 – The material which currently forms the levees could be used for channel narrowing. If the river’s flow rate was
increased it would reduce sedimentation and make conditions less favourable for common reed and burr reed.

The riparian willow trees should be selectively coppiced and pollarded to
create a mix of shade, dappled shade and open areas. Fallen LWM could be
utilised to push flow from side to side within the existing channel (acting as
flow deflectors) so as to create a greater degree of sinuosity within the
existing channel. However, woody material would eventually decay providing
an opportunity for flow to take the path of least resistance once again and
requiring further intervention.
4.2

Re-connection of the former meander channel

The length of current channel is ~150m compared to that which it now bypasses, the former meander channel at ~330m. The width of the former
meander channel varies from 1-1.5m, with depth ranging from 0.55-0.9m
and it has accumulated sediment to a depth of 0.35m. Restoring the main
flow path along the former meander channel would provide an additional
channel length of ~180m.
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Picture 14 – The former meander channel currently conveying flow (in this relatively higher flow period). It is quite probable
that in low flow periods, the channel conveys little flow. Note the deep sand deposition.

Picture 15 – A general view of the former meander channel. Note that it currently presents few habitat refuges for any fish
moving up it.
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Picture 16 – A general view of the former meander channel.

Restoring the former meander channel would be a relatively straight forward
option to pursue. However, it would require the weir to be raised in order to
push the entire flow down the meander channel. This channel could then be
lined with gravel and have LWM strategically fixed within it in order to
maintain a sinuous channel that provides flow and bed-form diversity. It
would address the issue of fish passage around the weir and deliver
significant ecological gain to the Lt Ouse.
Furthermore, by increasing the overall channel length of the river, a greater
degree of on-line channel storage is achieved which, when combined with
similar projects throughout the catchment, could bring about significant
benefits to flood management.
The channel leading down from the retained weir could then become a long
backwater and flood conveyance channel (if needed). Further topographic
investigation would be needed to ensure that water would not be pushed up
the local ditch network where it could either loop around the copse, or cause
land drainage problems.
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4.3

Creation of new channel sections

The water level of the upper reach of the Lt Ouse appeared to be almost
level with the adjacent damp pasture due to it being impounded by the weir.
The bed of the channel appeared to have been dredged to a depth that was
beneath the base of the weir, thus there was ‘still’ water with deep sediment
trapped behind the weir. It would take a large amount of material to raise
the bed to deliver effective restoration of that channel, and due to low
stream power it is doubtful that it would work. The option of cutting a new
channel across the grazing pasture of the RHB was discussed on site and
appeared plausible, with a fall across the field identified by the EA. This
approach could be used to create an ecologically diverse channel length of at
least 130m compared against a degraded channel length of ~125m. This
option should be explored in greater detail by the geomorphologists and
options presented for review. This approach would enable the habitat
features required by different brown trout life stages (spawning riffles, lush
marginal cover, retained fallen wood and deeper pools) to be designed into
the scheme. Before committing to such a scheme the impact of low ground
water and the risk of the new channel’s flow sinking into the ground would
need to be fully investigated.

Picture 17 – The point where the person is standing represents a low spot on the bank (believed to be a former cattle fording
location). The land behind the levee is lower than the water level. This point could be used as a cut through point for the start
of a new channel across the pasture from the RHB.
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Picture 18 – The illustrative route of a new channel that could be cut across the pasture.

Whilst not considered on site, it may be possible to cut a further new
channel across the lower pasture in order to avoid the channel that is overdeep and choked by common reed.
Perhaps the best option for the Lt Ouse would be a combination of the 3
previously discussed approaches. This is summarised in map 3 below.

A further new ecologically diverse
channel in order to remove future
maintenance needs by excavator to
over-deep and over-wide channel

Retain weir to create
head of water to
meander channel

Enhance and manage channel
using existing vegetation,
trailing branches and flow
deflectors, with occasional
intervention by excavator

Restore former
meander channel
to by-pass the weir
Ensure water does not flow down the
ditch system and by-pass the meanders

Map 3 – Possible habitat enhancement and restoration measures for the Lt Ouse.
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New ecologically
diverse channel

4.4 General measures
Prior to embarking on any enhancement project or restoration scheme the
EA should be contacted to discuss water quality issues. Caution should be
exercised given that upstream waters have historically been subject to high
ammonia concentrations (and lower dissolved oxygen). If any underlying
problem remains with water quality, then habitat restoration may not yet be
appropriate.
A water vole survey should be undertaken in summer months to determine
whether voles are present within the reach, and if so, where they are
residing. The occurrence of an extensive water vole population would have
to be thoughtfully integrated into any future work.
If any form of habitat improvement is taken forward then ecological
monitoring should be considered. It is possible for community-based
organisations to undertake invertebrate monitoring as part of the Riverfly
Partnership’s Angler’s Monitoring Initiate (AMI). By monitoring groups of
invertebrates and taking an estimate of their abundance over a period of
time, trends in invertebrate numbers may be observed. Dialogue should be
had on this matter with the EA initially to see if they hold any data. More
information about AMI can be found at www.riverflies.org/
Monitoring of fish populations should be undertaken to establish a baseline.
Subsequent monitoring can then be used to evaluate the success (or not) of
any restoration work. The WTT does not support the stocking of trout to any
waterbody, and encourages organisations to do all that they can to support
and promote wild trout populations especially when they are known to be
within a waterbody. Trout are known to be adventurous fish which naturally
have the inclination to colonise new waters. If brown trout are present in the
Lt Ouse downstream (which is highly likely given that they are in the River
Thet) then a second approach to this project would be to explore whether or
not this reach of the Lt Ouse has connectivity to downstream waters. If not
then impassable barriers need to be identified and a plan evolved to tackle
any lack of connectivity in terms of the free movement both upstream and
downstream of fish.
General tree management is considered necessary as it is evident that some
trees are now casting excessive shade which is reducing marginal growth.
Tree management should be combined with the technique of tree hinging.
This technique sees trees (large or small) cut to produce an effect similar to
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hedge laying, but in this instance the trees are laid so as to provide instant
overhead cover for fish without impeding flow.

Picture 19 – An example of tree hinging, a simple and effective technique for increasing cover in a river.

5.0

Making it Happen

It is a legal requirement that (most) works to ‘Main River’ sites like the Little
Ouse require written Environment Agency (EA) consent prior to their
implementation, either in-channel or within 8 metres of the bank.
The Wild Trout Trust can provide further assistance in the following ways:


Assisting with the preparation and submission of an Environmental
Permit to the EA (formerly referred to as Land Drainage or Flood
Defence consents).



Running a training /demonstration day with the Little Ouse Headwaters
Project to demonstrate the techniques described in this proposal.

We have produced a 70 minute DVD called ‘Rivers: Working for Wild Trout’
which graphically illustrates the challenges of managing river habitat for wild
trout, with examples of good and poor habitat and practical demonstrations
of habitat improvement. Additional sections of film cover key topics in
greater depth, such as woody material, enhancing fish stocks and managing
invasive species.
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The DVD is available to buy for £10.00 from our website shop
www.wildtrout.org/product/rivers-working-wild-trout-dvd-0 or by calling the
WTT office on 02392 570985.
The WTT website library has a wide range of materials in video and PDF
format on habitat management and improvement:
www.wildtrout.org/content/library
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7.0

Disclaimer

This report is produced for guidance and not for specific advice; no liability
or responsibility for any loss or damage can be accepted by the Wild Trout
Trust as a result of any other person, company or organisation acting, or
refraining from acting, upon guidance made in this report. Accordingly, no
liability or responsibility for any loss or damage can be accepted by the Wild
Trout Trust as a result of any other person, company or organisation acting,
or refraining from acting, upon comments made in this report.
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