Advisory Visit
Camps Reservoir, Biggar
11/08/2017

1.0

Rationale

This brief report is the output of a site visit and walkover of key
locations on four burns in the Camps catchment, above Camps
Reservoir, Biggar, undertaken by Jon Grey of the Wild Trout Trust.
The visit was requested by Dr Willie Yeomans (Clyde RF) and
accompanied by David McColl (Clyde RF) and Gerry White (Camps
Reservoir Angling).
Clyde RF have been monitoring the trout fry/parr numbers in the
burns across the wider catchment, and particularly at Camps during
the construction phase of a wind farm operated by SSE Renewables.
The Clyde RF report to the operator (dated 2017) states that there
was no evidence of the windfarm construction directly affecting the
fish populations across the development site, but a more detailed
investigation of Whitelaw Burn and Camps Burn upstream of the
reservoir was recommended following apparent, significant declines
in trout numbers since 2015. Camps Reservoir is managed as a wild
trout fishery and the four burns are assumed to be the main spawning
areas for the populations within the reservoir.
Throughout the report, normal convention is applied with respect to
bank identification, i.e. left bank (LB) or right bank (RB) whilst looking
downstream. Upstream and downstream references are often
abbreviated to u/s and d/s, respectively, for convenience.

2.0

Habitat Assessment

The four main burns entering Camps Reservoir were briefly
examined, particularly for fish access from the reservoir, and for
areas of spawning habitat. In general, the burn sub-catchments were
all relatively similar, being subject to unfettered sheep grazing and
typically devoid of native trees with only relatively short sections of
coniferous plantation actually within the riparian zone of some.
2.1

Camps Burn

Camps Burn is the main tributary and currently considered to be the
most important for trout production. It is joined by the Fair Burn
~120m u/s of its delta into the south western arm of Camps Reservoir
(Fig 1). Only 30m u/s of the confluence between the two burns,
Camps Burn is routed through a large, corrugated, double culvert
which carries the reservoir perimeter road (Fig 2).
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Fig 1. From the double culvert carrying the track over Camps Burn, looking downstream to
the reservoir. Erosion has created a step (headloss) from the culvert pipe to the d/s water
level of ~0.3m. The banks are devoid of any tree cover and grazing is evident to the very
edge of the water. The white arrow marks the confluence with Fair Burn.

2

Fig 2. The double culvert on Camps Burn, highlighting the step. There was sufficient depth of
water within the single corrugated pipe at the water level observed during the visit but at
lower flows, it will present a greater obstruction to fish passage. At high flows, energy is
dissipated between the two culverts. Clearly, substrate material is being transported
through, indeed deposited within, the corrugations and creating a semi-natural bed. To
reduce fish transit time across the structure, the step could be drowned out by creating a
pre-barrage from larger boulders.

The gradient throughout the culvert is shallow, and combined with
the corrugation, allows the transport and retention of substrate within
the culvert pipes, thereby creating a semi-natural bed. At the water
level observed during the visit, there was sufficient depth of water
throughout the pipe to allow unrestricted fish passage. However, at
lower flows, this would become an increasing restriction to free fish
passage. Unless such pipes are deliberately over-sized to facilitate
~1/3 of their diameter to be buried below the channel bed, there is
likely to be erosion scour at the d/s end resulting in the formation of
a step and associated scour pool below; this has clearly occurred (Fig
2). While such a step can be negotiated by trout under certain
conditions, it will act as a temporary obstruction if flows are too low
(insufficient water in the pipe) or too high (fluming flow of high
velocity through the constriction of the pipe). Any trout wishing to
ascend and being held in the pool downstream are vulnerable to
predation as there is scant cover for them, and predators quickly take
advantage of abnormally high densities of prey. See papers by Gauld
et al 2013; Newton et al 2017 etc.
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Fig 3. Looking d/s (upper panel) and u/s (lower panel) from a ford on a straightened section
of the Camps Burn. A wooden pole has been inserted across the burn immediately d/s of the
ford presumably to act as a check weir, to retain smaller cobbles in place on the ford. Another
minor obstruction is caused by a pipe crossing the burn u/s. As with culverts (any
watercourse crossing), service pipes should be set well below the bed to both protect the
pipe and avoid issues with sediment transport and fish passage.

The next observation point was ~850m u/s near to some farm
buildings where the burn had been straightened to divert and
maintain its course toward the left side of the floodplain (Fig 3). A
small check weir had been introduced to retain cobbles on a ford but
was being under-scoured. Presumably the user occasionally
maintains the crossing using substrate from the burn in which case
they are both disturbing cobbles and gravels elsewhere, and creating
a shallow uniform skim of water behind a step weir. If a clear span
bridge cannot be instated, this might require some engagement to
ensure that such practice is carried out in as sensitive a manner as
possible (ie outside of egg to alevin stages; June to September is a
relatively safe period for working in river).
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Fig 4. A more natural, meandering section of burn with scour and deposition processes
creating channel form variation. Note erosion scars from sheep on the steep bank.

Fig 5. An overview of the Camps Burn catchment characteristics, devoid of tree and marginal
vegetation cover. The impact of grazing should not just be considered as areas of bare ground
and erosion but also the lack of species diversity and overhanging and trailing vegetation
along a watercourse.

Elsewhere, there was clear evidence of how dynamic the burn is
within its floodplain. Tight meanders (Fig 4), deposition bars, channel
braiding, and palaeo-channels were obvious on the walk over (Fig 5),
and more easily seen using Google Earth (Fig 6). The channel cross
section was generally quite varied with deeper scour pools on the
outside of bends and associated natural sorting of gravels into ramps
at the tail of pools and sides of riffles; ample quality spawning habitat
and generally free from fine silts. A cursory inspection revealed
numerous small individuals of several stonefly species (Plecoptera),
typical of such headwaters. However, deeper pools were relatively
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rare (owing to a lack of bank stability) and so habitat suitable for
older parr and adults (ie larger individuals) to reside in is scarce.

Fig 6. Satellite image of the lower end of Camps Water highlighting the naturally meandering
nature of the burn and notable deposition bars, except where it has been forced to the side
of the valley to accommodate two fields (white line), and the straightened section highlighted
in Fig 3 (red line). The double culvert is marked by the white square (top left).

Fig 7. Typical bankside structure: shallow rooting grasses which are continually cropped
(grazed) provide little physical structure within the soils to combat erosion, and hence the
banks become undercut and eventually collapse or slump into the channel (see Fig 8). Note
the clean gravels.

The banks were often undercut, reflecting the easily erodible nature
of the soils, with precious little root matrix from the grazed grass
sward penetrating far enough to provide extra resilience to erosion;
this is typical of grazed uplands without a more diverse herbage or
any trees, and contributes to the dynamic wandering of the channel
where it is unconstrained by human intervention (Fig 7). In the
absence of any cover from riparian vegetation or woody debris within
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the channel, these undercuts are vital refugia for trout fry and parr
to evade predation, to avoid spate flows, and to provide scant shade.

Fig 8. The most u/s observation point of Camps Water. The white rectangle highlights a
section of undercut bank that has slumped onto the bed and has pinched the channel at that
point. Immediately u/s is another slump, and immediately d/s is a markedly undercut section
(shadow) of bank that will no doubt slump in the near future. Again, note clean gravels.

The slumped banks (if not immediately washed out by spates) may
introduce some channel heterogeneity (Fig 8) in terms of pinch-points
or deflectors, but are very susceptible to further erosion via continued
grazer access, and are a relatively poor substitute for natural
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introductions of woody debris. In general, pools all contained trout
fry indicating successful production within the burn (up to ~70
individuals observed in one pool), but without adequate cover and
structure the overall production of the burn is likely to be limited and
future survival rates of those individuals reduced.
2.2

Fair Burn

Only the access to Fair Burn was assessed from the confluence with
Camps Burn (Fig 1) to its passage under the perimeter road (Fig 9).

Fig 9. Upper: culverting of Fair Burn through twin pipes beneath the perimeter road. Note use
of Dr Willie Yeomans of Clyde River Foundation for scale. Lower: the pipes are perched above
the pool surface d/s by ~0.8m, and the jetting flow is caused by the relatively steep gradient
of the pipes. The dimensions of the scour pool point to the force of water causing erosion
under spate flows indicating the inadequate diameter of the pipes.

This is clearly a major obstruction to fish passage. There is evidence
of fry in the burn (from Clyde River Foundation electrofishing surveys)
in the relatively short section u/s before a semi-natural obstruction
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(land-slip), and hence it suggests some fish do pass through these
pipes to spawn. However, the window of opportunity for them to do
so (in terms of flow velocities and water heights) must be extremely
limiting and consequently limits the potential production from Fair
Burn.

2.3

Whitelaw Burn

The delta of Whitelaw Burn and a short section for ~200m u/s of the
perimeter road culvert was examined. In fact, Whitelaw Burn would
have been a tributary of the Grains Burn prior to the flooding of the
reservoir. Now, they converge at the reservoir but it is interesting to
note that the majority of the substrate contributing to the delta in
recent times seems to originate from the smaller stream, Whitelaw
Burn (Fig 10), and points to substantial erosion u/s.

Fig 10. Delta formed as Whitelaw Burn approaches Camps Reservoir. Note the jetting flow of
water from the culvert. The white arrow marks the channel of the Grains Burn.

The perimeter road is again accommodated by twin pipe culverts of
insufficient diameter for high flows; they are both downward sloping
and hence increase flow velocity (Fig 11). Both are perched, and if it
were not for the considerable deposition of gravel and cobble d/s (Fig
10) holding water in the scour pool, there would be a much more
pronounced step up to each pipe mouth and consequently an even
greater challenge to trout wishing to ascend. As noted for Fair Burn,
fry were observed u/s of the pipes in numbers to suggest it is not just
production from resident fish, so some fish from the reservoir can
make the passage under certain (limited) flow conditions but this
obstruction is likely to be severely limiting production potential. If
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juvenile fish are produced d/s of the culvert (here, or indeed on any
of the burns), they will be unable to disperse u/s to suitable juvenile
habitat, instead being forced to move d/s into the reservoir where
they will be subject to much higher predation and mortality rates.
It appears that the delta in its current state was created when the
reservoir level was much higher and that the deeper water
immediately below the culverts dissipated the flow energy from the
burn causing it to drop its sediment load over a short distance.
Otherwise, if the reservoir was at the level seen in Fig 10, it is much
more likely that spate flows from the burn would have carried the
gravel and cobble for much further d/s and even into the reservoir.

Fig 11. The twin culvert pipes near to the mouth of Whitelaw Burn. The degree of perching,
i.e. how high the pipes are above the pool surface will be strongly affected by the level of the
reservoir and its impact on sediment deposition in the delta.

Fig 12. The u/s side of the twin culverts on Whitelaw Burn
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The u/s entrance to the culvert pipes is less of an issue for fish
passage (Fig 12), but it is clear that under spate flow, the water is
backed up by insufficient capacity. Further u/s (~50m) were two
precautionary booms installed by SSE to trap hydrocarbon spills
during the construction phase of the wind farm (Fig 13). Their
efficiency is questionable given that neither were flush with the water
surface (on either side of the burn), and it would be extremely difficult
to maintain them so with the burn level fluctuating constantly. While
it is extremely unlikely that they would cause an issue for fish passage
for the reason above, they should probably be removed now as the
construction phase is over.

Fig 13. Hydrocarbon capture booms installed by SSE contractors. These are unlikely to
obstruct fish passage: they are likely to be passable at all flows at the bank sides, and under
high flows fish could pass under them since they float.

The lower section of Whitelaw Burn has clearly been straightened for
agricultural land improvement (Fig 14). This, combined with a short
but very steep and narrow valley form preventing retention, may
explain why erosion appears so prevalent here (i.e. the delta
material). The gravel observed at the location in Fig 14 was of a size
and quality to provide good spawning habitat, and some fry were
evident, if not in the numbers observed in Camps Burn. Uniform,
straightened channels result in a simplified bed morphology and lack
of deeper pools which limits habitat diversity and the availability of
refuge areas in high flows, greatly reducing the fish carrying capacity.
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Fig 14. Upper: Another historically straightened section to maintain a larger improved
pasture on the RB (left of image), depicted via the white line in the lower panel (Google
Earth). Despite the narrow valley, Whitelaw Burn would clearly meander more widely.

2.4

Grains Burn

Of all the burns inspected, the access to Grains Burn was the least
impacted as the culvert pipes used to carry the perimeter road
appeared to be of ample capacity and sufficiently buried within the
bed to allow retention of a natural substrate on the bed throughout
their length, and prevent excessive erosion downstream and any
perching (Fig 15).
Aside from the very lower section d/s of the perimeter road (Fig 15
lower panel), the channel appeared relatively unmodified within its
steeper, narrow valley, often flowing across bedrock, and hence
exhibiting a more typical pool and cascade longitudinal profile. A
service track shared the same path along the narrow valley floor and
there was occasional rock revetment of channel edge where the track
abutted the burn. Natural rocky cascades tend to have clearly defined
flow paths, generally sufficient depth both above and below falls, and
the irregularity of the boulders provide refugia from flows, to allow
fish passage. They could present challenging conditions but not in the
same way that flow is accelerated through smooth pipework and
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jetted out of perched culverts, and since they are natural should not
be interfered with.
A specific location within a small conifer plantation, and on the edge
of a much larger, clear-felled site, was the furthermost site examined
~2km u/s from the perimeter road. It was one of the few locations
that the burn meandered across the full width of the valley over a
relatively short distance, and coupled with the presence of living and
dead trees on the bank edge, probably slowed the flow sufficiently to
retain appropriately sized gravels for spawning (Fig 16). Fry were
evident. Here, there was also an example of land-slippage on the
steep valley sides, indirectly caused by sheep grazing reducing the
sward and root matrix depth and thus decreasing physical stability,
coupled with trampling of the soils (Fig 17). Ingress of fine soils from
exposed slippage sites rapidly degrades spawning habitat.

Fig 15. Upper: u/s of the culverts, it is clear that substrate is retained throughout the pipes.
Lower: immediately d/s of the culvert pipes there is no evidence of channel widening or
deepening associated with excessive erosion. The burn flows relatively unimpacted through
the culvert and hence fish passage should be unimpeded too.
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Fig 16. Deposition of high quality spawning gravels within a small conifer plantation.

Fig 17. Evidence of land-slippage associated with sheep grazing and tracking on the steep
valley sides.
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3.0

Recommendations

The remoteness and relatively protected nature of this site, the
proximity and similarity of the four major burns, and the existence of
fish survey data already collected consistently for several years, offer
interesting possibilities for rehabilitation and experimentation (with
ongoing monitoring by Clyde RF, in collaboration with SSE and
perhaps the Camps Reservoir fishery). Close associations with the
world renowned fish research team at Glasgow University could also
bring benefits. Below are a series of recommendations to improve
habitat for trout and access to that habitat, which should increase
production and bolster resilience across the catchments supporting
the resident and reservoir populations.
3.1

Access

The culvert pipes on Camps, Fair and Whitelaw burns all exhibited
signs of insufficient capacity to cope with spate flows (scour pools and
perching) and were inappropriately positioned relative to the
substrate; they should have been sunk to ~1/3 of their diameter
below bed level (as on Grains Burn) to retain a contiguous natural
substrate bed throughout. Ideally, they should be removed and
replaced with a clear span structure of sufficient single aperture,
thereby reducing the likelihood of future blockage (proofing against
possible reintroduction of trees in the catchments; see below), or at
the very least, corrugated pipes of sufficient diameter and correctly
positioned to replicate the workable scenario at Grains Burn.
The current culvert situation at Camps Burn and elsewhere with
similar issues could be improved relatively cheaply and quickly by
installation of a pre-barrage of large boulders arranged d/s toward
the tail of the current scour pool. This should be designed to impede
the flow d/s to such an extent as to raise the water level of the scour
pool and effectively drown out the step into the perched pipe.
However, it should not simply shift the weir/step effect d/s, nor create
further erosion at the banks; see Fig 18 for an example scheme.
The issues at Fair and Whitelaw burns are similar in that the pipes
have been in place for so long or incorrectly positioned from the very
outset, so that the bed level above differs from that below by >1m.
Removal of the obstruction will result in substantial readjustment of
substrate both up and downstream and requires assessment by a
suitably qualified hydrogeomorphologist.
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Fig 18. Examples of pre-barrage of boulders (upper - under construction; lower – schematic),
to ‘drown out’ head-drop at culverts.
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3.2

Instream habitat

All burns were clearly supplied with appropriately sized gravels for
trout spawning (15-40mm ideal) from erosion somewhere in their
respective headwaters, as evidenced by the material deposited in the
deltas and the presence of YOY trout. An important consideration is
to what extent the failure to retain those gravels within the burn may
be limiting trout production.
Where channels have been straightened, the gradient is increased as
a consequence and erosion (bed and banks) typically increases;
consequently the retention of smaller substrates like gravels of
suitable size for spawning decreases. Habitat becomes more
homogenous into a simplified continuous riffle or glide and the
channel cross-section tends toward trapezoidal. Hence, there are
fewer suitable places for fish to spawn, fewer deeper pools to hold
larger resident fish or adults returning to spawn, and less refuge
habitat for fry and juvenile parr. This situation is exacerbated by an
almost complete lack of input of woody material (debris), which would
normally increase the heterogeneity of depth, current velocity, and
substrate composition. The result is overly wide and shallow streams
with little structural complexity and affording relatively poor habitat
for many aquatic species.
Natural erosion and deposition processes that are vital to the
development of a varied channel form, and hence habitat
heterogeneity, was evident only in sections of the burns that were
allowed to meander freely within their floodplain. Where the burns hit
bedrock were the only other notable natural features (e.g. introducing
the cascades on Grains Burn).
Quick wins for instream habitat are often achieved by improving the
riparian habitat (see below), leading to, for example, the supply of
woody material, more ‘shaggy’ trailing vegetation at the channel
sides to afford cover for fry, and more root diversity increasing
resilience in bank soils.

3.3

Riparian habitat

An almost complete lack of natural, mixed tree cover anywhere in the
sub-catchments means that there is little chance for self-regeneration
via a seed bank. Unfettered livestock access would also prevent this
as sheep (and deer) tend to target saplings because of their higher
nutritional yield compared to grass sward. Introduction of some tree
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cover as a riparian corridor would provide multiple ecosystem
benefits: shade, introduction of leaf litter and larger debris, roosting
and nesting structure etc.
Quick and easy wins could be achieved by willow whip and peg / stake
insertion at appropriate points in the toe of the banks, but is only
worthwhile in areas that sheep / deer cannot access; exclusion
fencing is likely to be required, and if deer are considered to be a
problem, then surrounding new planting with brash may help reduce
browsing. Also, it would pay to diversify the tree cover to include for
example alder, ash, rowan and hawthorn sourced from locally
adapted populations, as these trees introduce a variety in the quality
and hence palatability of leaf litter produced; an important source of
nutrition for stream macroinvertebrates.
As an example, the straightened section of Whitelaw Burn (Fig 14)
already has sheep-netting along the RB, and so following suit on the
LB and excluding livestock completely, then planting, would provide
this already compromised and exposed section with some valuable
protection. Areas subject to high erosion which has been exacerbated
by sheep (eg Fig 17) might also benefit from similar protection, and
even though this example is not directly on the burn bank, may
reduce the likelihood of fine sediment ingress which could degrade
spawning habitats.
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4.0

Experimentation & surveying

Numerous small burns in the same geographic location, exposed to
similar climatic conditions but with a variety of different ‘stressors’
such as access issues or land use, lend themselves to a scientific
study. Clyde RF are interested in developing an indicator of
headwater health, so perhaps a combination of indices developed
from an Index of Biotic Integrity and a Habitat Index (sensu Roth et
al 1996) could be developed to take advantage of fish and
macroinvertebrate data already collected, provided that a reference
site could be established.
There have been various large-scale projects (some ongoing; eg
AMBER) to determine efficiency of fish passage at obstructions /
barriers, but perhaps few sites offer the prospect of comparing a
‘good’ v ‘poor’ v ‘terrible’ culvert (Grains v Camps v Whitelaw / Fair,
respectively) simultaneously under virtually identical conditions, and
then allow for monitoring after addressing the issues, perhaps
incorporating some of the recommendations above.
Similarly, experimentally improving riparian cover on sections of one
or two burns, could allow for determining spawning success and fry
and parr survival and retention, both within habitat patches
(improved v unimproved within burns) and against true controls
(improved v unimproved burns).
Some measures of parr escapement from each burn (from trapping),
on top of routine density/abundance estimates from electrofishing
would be required, and telemetry equipment needed for evaluating
fish passage. Studies could be extended to genetics to identify
population structure and whether each sub-catchment contributes
proportionately to the stock within the reservoir, or indeed whether
there are disproportionately ‘effective breeders’, ie individual trout
responsible for the production of the majority of successful progeny.

5.0

Disclaimer

This report is produced for guidance only; 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.
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