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1

Introduction

1.1

Background

The Coalfield Environment Initiative (CEI) is a partnership between local authority, conservation
bodies and industry, working together to enhance, conserve and promote the environment in East
Ayrshire. As part of this initiative they are working to restore a number of peatland sites in the
region, and the historic peatlands around Tappet Hill are being assessed for their suitability for
restoration.
The site includes three peatland areas named Black Hill, Bedminnie Moss, and Tappethill Moss, which
are shown on Figure 1. The site is managed by the Forestry Commission Scotland (FCS) and the land
has been utilised for forestry for over 20 years.
To improve understanding of the site the CEI commissioned a vegetation survey (Loizou, 2014). The
main objective of the survey was to determine the extent and condition of bog vegetation,
particularly in the forested areas. Based on the vegetation survey the report recommended that the
conifers be felled from the site. The report also recommended that a hydrological survey be
undertaken.
CEI have commissioned Pendleton Hydro Ltd. to carry out a hydrological survey of Black Hill,
Bedminnie Moss, and Tappethill Moss with the following objectives:


Characterise the hydrological regime of the site, including understanding the water supply
mechanisms, surface flow patterns, and interactions between the three site areas



Identify the site water features, including drainage channels, and flow directions



Investigate the hydrology of a small shallow lake at Tappethill Moss, and whether it is likely
to increase in size



Evaluate any opportunities for manipulating the current hydrological regime to improve the
condition of the site

A hydrological survey of the site was undertaken on 19 – 21 May 2015, and included a number of
peat depth measurements. The results of the hydrological survey and peat depth measurements are
presented in this report.
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2

Site Description

2.1

Location

The site is located approximately 20km east of Ayr at grid reference NS5380 1354 (approx. site
centre). Locally the site is situated between Cumnock, approximately 7km to the north east, and
Dalmellington, approximately 10km to the south west.
2.2

Land use

One of the main industries in the region was coal, and there are a number of opencast coal
operations in the vicinity of the site. The closest opencast site, which is still in operation, forms the
southern boundary to Tappethill Moss, as shown on Figure 1.
The site itself is located within land managed by the forestry commission. The trees on and around
the site were planted 34 years ago, in 1981.
When trees are planted by the forestry commission on peat a plough is used to create a furrow
approximately 0.5m deep. The peat from the furrow forms higher ridges either side of the furrow
resulting in an approximate depth of 1m from the ridge top to the furrow base. The trees are planted
on the ridges where they are better drained.
Following the recommendations of the vegetation survey report (Loizou, 2014) the conifers were
felled from within the peatland areas between 2014 and 2015, as shown on Figure 1. Following the
felling there remain bands of trees between each of the three peatland areas.
The access to the site is very limited, and for this reason the felled trees have not been removed
from the site. They have, however, been aligned into rows in line with the tree-stumps.
2.3

Topography

The site is orientated north east – south west and lies to the south east of a series of hills. The closest
is High Mount, whose summit has an elevation of 360mAOD, and lies approximately 500m from the
centre of Black Hill.
The elevations of the peatland areas drop down from Black Hill in the east at 330 - 320mAOD;
through Bedminnie Moss at 320 - 310mAOD; to Tappethill Moss at 310 - 300mAOD. The length of the
site along the north east – south west axis is 1.5km, and over this length the elevation drops to the
south west by approximately 30m. Therefore the average gradient is 1 in 50, which is less than 1
degree, and is relatively flat.
2.4

Geology

The regional geology of the site has been taken from the British Geological Survey (BGS) 1:50,000
mapping, and the bedrock and superficial geology are presented on Figure 2.
2.4.1

Bedrock geology

The majority of the site is underlain by the Scottish Middle Coal Measures which are Carboniferous in
age. The Scottish Middle Coal Measures are sedimentary deposits consisting of sandstone, siltstone
and mudstone in repeated cycles. Coal seams are common and many exceed 0.3m in thickness.
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On the higher ground to the north of the site, the Middle Coal Measures are overlain by the Western
Midland Valley Westphalian To Early Permian Sills (Microgabbro). This rock is an igneous intrusion
which forms a sheet caused by magma intruding between the layers of an existing rock.
To the south of the site the Middle Coal Measures are also overlain by an igneous intrusion of
Western Midland Valley Westphalian To Early Permian Sills (Analcime-Gabbro). This intrusion has
formed a band which lies to the south of Black Hill and Bedminnie Moss as well as extending beneath
the east side of Tappethill Moss, as shown on Figure 2.
2.4.2

Superficial geology

The BGS mapping shows a band of peat which approximately overlies the Scottish Middle Coal
Measures, as shown on Figure 2. This mapped band of peat is approximately 500m wide; it begins to
the east of High Mount and curves west beneath the site. To the south west of the site the band of
peat broadens to cover a wider area. Where the band of peat underlies Black Hill and Bedminnie
Moss it does not extend much beyond the width of the site, as shown on Figure 2.
The extent of the peat deposits shown on Figure 2 is a good indication of the original extent of the
bog.
The BGS mapping also shows there are no glacial deposits present at and around the site. Glacial Till
deposits are mapped where the ground elevation is slightly lower, to the north and south of the site.
2.5

Hydrogeology

The peat deposits at the site directly overlie the Scottish Middle Coal Measures. This is characteristic
of upland peatlands where glacial deposits are absent. The Scottish Middle Coal Measures consist of
sedimentary layers which include mudstone and siltstone, which have a low permeability due to the
presence of fine grained silts and a high clay content. The low permeability of these deposits limits
the infiltration of surface water into the ground and has allowed the peat to form.
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3

Hydrology

3.1

Catchment

The site is located at the top of two regional catchments and straddles the catchment divide, as
shown on Figure 3. The catchment divide passes from High Mount summit southwards through the
west side of Black Hill and then curves west passing to the south of Bedminnie Moss and cutting
though the south east corner of Tappethill Moss. Surface water to the south east of the catchment
divide will finally flow into the River Nith which flows east and then south to the estuary at Dumfries.
To the north west of the catchment divide surface water will finally be received by the River Ayr,
which flows west and meets the sea at Ayr.
Black Hill and the south east corner of Tappethill Moss lie in the River Nith catchment, and are
hydrologically separate from Bedminnie Moss and the majority of Tappethill Moss which lie in the
River Ayr catchment.
3.2

Mapped water features

There are a number of water features marked on the OS 1:25,000 map, and in addition the forestry
commission have provided a map of the forestry drains from 1988 (7 years after plantation). The
water features are described below and indicated on Figure 3.
River Ayr catchment:





Blueboots burn and Spring: The water source for Blueboots Burn is a spring located below
High Mount at an elevation of 330mAOD. Blueboots Burn flows north west and forms the
northern site boundary of Bedminnie and Tappethill Mosses.
Bedminnine Moss tributary to Blueboots Burn: This tributary rises to the south of Bedminnie
Moss and flows west into Blueboots Burn.
Tappethill Moss tributaries to Blueboots: There are two short tributaries situated in the
south west corner of Tappethill Moss. One is within the site boundary, and the other is just
to the west of the boundary. Both tributaries flow west into Blueboots Burn.

River Nith catchment:





Opencast quarry lakes: There are two quarry lakes marked on the OS map. These lakes are
within 200m of the southern boundary of Tappethill Moss and have an approximate
elevation of 260mAOD (taken from digital OS mapping 10m contours).
Unnamed Burn: An unnamed burn originates at an approximate elevation of 300mAOD, at
the south east tip of Tappethill Moss and flows south east towards the opencast quarry.
Burnston Burn and Spring: The spring which feeds Burnston Burn is located approximately
400m south east of Bedminnine Moss at an approximate elevation of 310mAOD. Burnston
Burn flows south east.



Linn Burn: This burn originates to the east of High Mount and flows south east. A small
tributary flows east from Black Hill into Linn Burn.
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Forestry drains:




The majority of the forestry drains lie within the River Ayr catchment. There are a series of
drains at the top of this catchment located to the west of Black Hill and trending east
towards Bedminnie Moss. These drains will act to drain water away from the top of the
catchment and off site.
In addition to the forestry drains when the trees were planted they were planted in a furrow
and ridge formation. The furrows will also tend to act as small local drains.

A review of the historical maps of the area (www.old-maps.co.uk) has found that all of the burns
shown on the current 1:25,000 OS mapping are shown on the 1860 OS map which indicates these are
historical natural water features.
The elevation of the quarry lakes is approximately 260mAOD, which is 40m below the adjacent
Tappethill Moss. The presence of the mapped burns on Tappethill Moss and the wet peatland nature
of the site show that the water level on the moss is close to the surface at approximately 300mAOD.
Therefore two distinct water levels are being sustained within close proximity, which suggests that
the site is hydraulically separate from the quarry. This is consistent with the hydrogeology of the site
and confirms the low permeability of the Scottish Middle Coal Measures.
To investigate the source of the mapped springs the locations of the springs have been plotted on
the geology maps presented on Figure 2. The map of the bedrock geology shows that the springs are
located at the base of the igneous intrusions, of the Midland Valley Westphalian To Early Permian
Sills, and are likely to be due to water moving along the layer between the overlying igneous rock,
and the underlying Middle Coal Measures.
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4

Hydrological survey results

The hydrological survey was undertaken on 19 – 21 May 2015. The weather was dry during the
survey, but the preceding weeks had been reasonably wet and the site was wet.
During the hydrological survey the site was walked over and where possible within the time and
accessibility constraints water courses were followed. A transect was also walked from west to east
through the site to ensure that interconnectivity between the three peatland areas was not
overlooked.
4.1

Black Hill

The results of the hydrological survey at Black Hill are presented on Figure 4 and detailed in Table 1
below:
Table 1
Survey
point

Summary of the hydrological survey at Black Hill
Easting

BH1

254360.1

BH2

254490.1

BH3

254450.0

BH4

254534.7

BH5

254109.6

BH6

253799.2
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Northing

Description

613850.1 This part of the site drains east. The peat has become eroded and
peat hags have formed (Figure 4, Photo 1). Between the peat hags
there are wide grassy gullies which are wet and have plenty of
Sphagnum present. Two peat depth measurements were taken close
to this point, one in the gully (2.2m) and one on the top of the peat
(4.2m). The difference in the measurements is 2m which shows the
loss of peat from the site due to drying and erosion.
There are a number of small areas where the surface vegetation has
been lost and bare peat is present. There is evidence of peat sediment
being washed downstream.
613905.2 A low wet area at the eastern side of the site. Water drains to this
point and then flows into a stream which flows east from the site. This
is the tributary from Black Hill to Linn Burn.
613990.1 Peripheral forestry drain. The drain is incised and was flowing
eastwards. The depth was ~30cm (Figure 4, Photo 2).
613983.4 Another low wet area. From this point the peripheral drain flows east
into Linn Burn.
613773.1 Start of one of the forestry drains which drain west from Black Hill
towards Bedminnie Moss. The catchment divide is expected to be
close to this side of Black Hill. West of this point the drain and the
ground surface drop down noticeably (Figure 4, Photo 3). The drain is
filled with Sphagnum, and there was no visible flow.
This area is still forested and the furrow and ridge pattern between
the tree rows is clear to see. The furrows act as drains and flow into
the forestry drain which starts at BH5.
613810.5 Incised forestry drain, flow is west. This is the north-most of the series
of forestry drains (BH6 – BH11) which flow east-west across a wide
grassy ride.
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BH7
BH8
BH9
BH10
BH11

253843.5
253884.4
253927.9
253978.6
254014.6

613779.5
613714.1
613665.3
613613.7
613597.1

No visible flow, Sphagnum present.
Visible flow to the west, Sphagnum present.
Visible flow to the west, Sphagnum present.
Visible flow to the west, Sphagnum present.
Visible flow to the west, Sphagnum present.

The main findings of the hydrological survey at Black Hill are summarised as follows:


The main source of water at Black Hill is rainfall directly onto the site. There is also potential
for runoff from the higher ground to the north. The peripheral forestry drain across the north
of the site will intercept some of the surface flow from the north however the drain is less
than 0.5m deep and will only intercept shallow flows. Therefore water from the north has
the potential to support the water table within the peat body.



The majority of the site drains to the east into Linn Burn. Due to this drainage, gullies and
peat hags have formed. Peat depth measurements taken in a gully and on top of an adjacent
peat hag found a difference in depth of ~2m which indicates the level of drying and erosion
occurring in this part of the site. In some places the vegetation has been lost and peat
sediment is being washed downstream. Linn Burn is a historical natural water feature and it
is possible that the situation is at least partly natural.



The regional catchment divide passes through the western side of Black Hill. To the east of
the divide the ground drops noticeably down to the east and Bedminnie Moss.



The land to the west of Black Hill is still forested and the furrow and ridge pattern between
the tree rows is clearly visible, with the furrows acting as drains. In the areas where the trees
have been felled this pattern of ridges (now with tree stumps remaining) and furrows acting
as drains remains.

4.2

Bedminnie Moss

The results of the hydrological survey at Bedminnie Moss are presented on Figure 5 and detailed in
Table 2 below:
Table 2
Survey
point

Summary of the hydrological survey at Bedminnie Moss
Easting

BM1

253622.2

BM2

253884.2

BM3

253804.6

BM4

253839.3
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Northing

Description

613689.9 Blueboots Burn flows west across the northern edge of Bedminnie
Moss. At this point it is wide and filled with Sphagnum (Figure 5,
Photo 1).
613568.6 The drain from Black Hill was followed and at this point it flows into
another drain from the east. The drain channel is narrow and incised
and water is flowing west (Figure 5, Photo 2).
613539.6 The drain emerges from the forest and crosses a grassy ride. At this
point there is no visible flow and the drain is filled with Sphagnum.
613434.5 At this point the tributary burn from Bedminnie Moss into the
Blueboots Burn emerges from the forest and flows across a grassy
ride. At this point the stream is very wide and relatively deep (not
passable in wellies). Flow is east to west.
Pendleton Hydro Ltd
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BM5A

253690.4

BM5B

253666.7

BM5C
BM6

253635.6
253551.2

613525.1 North – south drain through Bedminnie Moss. At this point there was
no visible flow and the drain was filled with Sphagnum.
613555.7 Further north along the drain there is visible flow to the north (Figure
5, Photo 3).
613639.8 The drain continues to flow north into Blueboots Burn.
613618.9 Blueboots Burn flows west through a wide grassy gully and along the
north boundary of Tappethill Moss (Figure 5, Photo 4 – looking west
towards Tappethill Moss).

The main findings of the hydrological survey at Bedminnie Moss are summarised as follows:


Bedminnie Moss has two water sources: rainfall onto the site, and surface runoff from the
ground to the east. There is limited potential for water coming from the higher ground to the
north, because this will be intercepted by Blueboots Burn.



The general direction of surface flow across Bedminnie Moss is to the east towards Tappethill
Moss.



There is a shallow drain which transects Bedminnie Moss and flows north into Blueboots
Burn. This drain will intercept surface runoff and shallow surface water flowing west across
the site.

4.3

Tappethill Moss

The results of the hydrological survey at Tappethill Moss are presented on Figure 6 and detailed in
Table 3 below:
Table 3

Summary of the hydrological survey at Tappethill Moss

Survey
point

Easting

Northing

TH1

253423.3

TH2

253414.4

TH3

253393.9

TH4

253480.1

TH5

253571.5

TH6

253598.1

613509.9 A drain from Bedminnie Moss flows west into the tributary to
Blueboots Burn.
613384.7 The tributary from Bedminnie Moss flows west into the Blueboots
Burn.
613322.2 A drain flows west from the Bedminnie Moss tributary burn into a
drain which flows north along the edge of a grassy ride.
613202.2 A lake has formed at the lowest part of the site. An aerial photograph
taken in 2014 (supplied by CEI) shows that the lake was not present in
2014, and therefore the lake has only developed in the last 6 – 12
months. The presence of the lake shows that the water level on
Tappethill Moss is high. The area surrounding the lake is also very wet
(Figure 6, Photo 1). There were no inflowing or outflowing streams
found going into or out of the lake.
613112.9 The furrow and ridge pattern is still present with the furrows acting as
drainage channels.
613105 This corner of the site is on the other side of the regional catchment
divide and surface flow is to the south east. The ride between the
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TH7
TH8

253352.2
253273.5

613223.2
613252.6

TH9

253217.1

613260.8

TH10

253192.8

613230.9

TH11
TH12

253101.4
252960.2

613309.6
613194.6

TH13A

253165.7

613166.1

TH13B

253274.5

613077.3

TH14

253351.3

613060.4

TH15

253432.6

613055.9
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trees was followed, was very wet, and dropped down to the south
east (Figure 6, Photo 2).
A small dry gully was followed to the west.
In this area the site is forming gullies and peat hags, as the peat
erodes (Figure 6, Photo 3).
This stream is draining the south west of the site. It is filled with
Sphagnum. Flow was not visible, but it will be draining to the west and
into Blueboots Burn.
Large gully with a notable drop to the north. The trees have been
felled in this area of the site and the furrow and ridge pattern is very
apparent. The ridges are still covered with trees stumps, and the
felled trees have been aligned into the furrows between the tree
rows.
Stream which flows west into Blueboots Burn.
This stream has a narrow incised channel with a pebbly base. It sits
within a wider grassy “flood channel” and is characteristic of the
natural site streams.
A drain flows close to the southern edge of the site and a boundary
bund for the adjacent opencast quarry, flow is west into Blueboots
burn.
On the south west perimeter of the site there has been a bog burst
(landslip). This is the west end of the bog burst. The bog burst has
caused deep cracks to form in the peat, oriented east-west, parallel to
the drain.
This point is the east end of the bog burst (Figure 6, Photo 4). The bog
burst has caused the peat to slip in this area forming terraces.
The quarry is bunded at this point. The bund has been created using
rock which has been piled on top of the peat and will have compacted
the peat. A peat depth measurement was made within 2m of the
bund at this point. The peat depth was 2.8m which indicates this was
not the edge of the peat deposit.
The southern edge of the site adjoins the opencast quarry. To a casual
glance the peat looks to gradually thin to the quarry edge. However a
peat depth measurement was taken within 2m of the boundary and
the depth was 2.7m. This suggests that what can be seen is not the
original peatland and has been modified by the quarry. Figure 6,
Photo 5 shows the location of the peat depth measurement and the
opencast quarry boundary.
This location was visited to investigate drainage. Google earth shows
aerial imagery from 2005, before the quarry was extended, and shows
that in 2005 the south of the site drained south from this point. There
is a wide shallow gully at this point but it does not look to be draining
to the south anymore. The presence of the quarry has changed the
natural drainage at this side of the site.
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Figure 6, Photo 6 show the exposed peat face where the opencast
quarry has cut through the peat, the underlying bedrock can also be
seen. A peat depth measurement was taken within a safe distance of
the exposed peat face and the depth was 2.5m.
The peat at this face was seen to be relatively dry with no visible
seepage from the peat. This suggests that the site is not draining in
this direction.
The main findings of the hydrological survey at Tappethill Moss are summarised as follows:


Tappethill Moss has two water sources: direct rainfall, and surface runoff from the east.
Some of the surface runoff from Bedminnie Moss will be intersected by the tributary to
Blueboots Burn, but to the south of this tributary there is a direct path for runoff into the
south of Tappethill Moss. There is a shallow drain on the east side of Tappethill Moss which
will intercept some of the flow from the east.



A lake has formed in the lowest part of Tappethill Moss on the south east side. The lake is the
result of the water table being above the surface level at this lower part of the site. The lake
is thought to have formed in the last 6 -12 months. There are no inflows or outflows from the
lake.



The southern side of Tappethill Moss adjoins the opencast quarry. The quarry has
fundamentally changed the hydrological regime to the south of the site. On the west side of
the southern boundary a large stone bund has been created. The bund has been piled on top
of the underlying peat and will have compacted the peat and limited flow. On the east side of
the southern boundary there is no bund, but deposits from the quarry appear to have been
deposited over the peat. At the far eastern edge of Tappethill Moss the quarry has cut
through the peat and the exposed edge of the peat is visible. Drainage from the south of the
site to the south has been investigated, and there are no clear flows. Also the exposed peat
face is relatively dry which suggests there is not a lot of flow towards the quarry.



On the west side of the southern boundary where the rock bund has been created there has
been a bog burst. This has caused significant damage to the site in this area.



The south of the site drains west into Blueboots Burn. The drainage has caused some erosion
and peat hags to form.



Where the land has been used for forestry the furrow and ridge pattern clearly remains with
the furrows acting as drains.
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5

Peat depth survey results

To determine whether there is enough depth of peat on the site for restoration to be feasible a
number of peat depth measurements were made.
The thickness of the peat was measured using a 6mm diameter glass re-enforced probe. The probe
has a maximum length of 6m and consists of 1m length rods which are connected together with
brass threaded connectors. The end of the rod is fitted with a special end piece to allow a small
sample of the substrate to be collected.
The probe was pushed carefully into the ground until the underlying substrate was felt. At this site
the peat became firmer within 0.2m of the substrate, and when the substrate was reached it was
hard, and it was not possible to probe any further. The probe was then rotated to collect a small
sample of the substrate. The substrate was found to be a grey, fine silty, clayey deposit.
In locations where the peat was probed close to trees a number of measurements were taken to
ensure that the substrate had been reached, and not a tree root. The substrate was also examined
each time to confirm the full depth had been reached.
The results of the peat depth survey have been plotted using colour-coded dots to indicate peat
thickness, and are shown on Figure 7. Summary statistics of the results are presented in Table 4
below, and the full results are provided as Appendix A.
Table 4

Results of the peat depth survey

Description

Total Points
Minimum
Maximum depth
Average depth
0.25 – 0.5m (blue dot)
0.6 – 0.9m (yellow dot)
1 – 2m (orange dot)
2.1 – 4m (pink dot)
> 4m (red dot)

Survey data

50
0.5m
grassy ride to the north of Black Hill
> 6m (max length of the probe)
2 points on Tappethill Moss
2.7m
2%
8%
32%
40%
18%

The results of the peat depth survey show that there is a good depth of peat present on the site, and
there is sufficient peat for restoration to be feasible. Of the 50 measurements taken, over half
measured the peat to be greater than 2m in depth. Tappethill Moss was found to have a maximum
depth of peat at greater than 6m deep (deeper than the length of the probe). Where measurements
were less than 1m these tended to be measurements taken around the periphery of the site to
confirm the extent of the peat deposit.
At Black Hill peat depth measurements were made in the area where erosion and peat hags are
forming. The measurements recorded a depth of ~2m of peat below the gully and ~4m of peat on an
adjacent peat hag. This shows the level of erosion and loss of peat from the site to be around 2m.
Page 14
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6

Hydrological summary of the site

The site overlies a band of peat which has formed above the underlying low permeability Scottish
Middle Coal Measures. The peat depth survey has shown that the peat has a maximum depth of
more than 6m at Tappethill Moss and over 50% of the peat depth measurements taken found over
2m of peat.
The main water source for the site as a whole is precipitation directly onto the site. There is also the
potential for supporting subsurface flows from the higher ground to the north, especially on the east
of the site at Black Hill.
The site straddles a catchment divide which hydrologically separates Black Hill from Bedminnie and
Tappethill Mosses. The general direction of surface flow at Black Hill is east. On Bedminnie Moss the
flow is west towards Tappethill Moss, and on Tappethill Moss flow is to the west and south west into
Blueboots Burn.
The three peatland areas are principally drained by two historic natural burns. Linn Burn receives
water flowing east from Black Hill, and Blueboots Burn receives water flowing west from Bedminnie
Moss and Tappethill Moss. The south east corner of Tappethill Moss drains to an unnamed burn.
These historic burns are shown on the 1860 OS map and will have had a natural affect on the
peatland areas and are at least partly the cause of peat hags and erosion.
In addition to the natural burns the original forestry drainage network still remains. The majority of
the drains are now filled with Sphagnum and are generally shallow (less than 0.5m). However, the
drains are still functioning to intercept surface and shallow subsurface and increase drainage from
the peatland areas.
The furrow and ridge pattern used when the trees were planted has persisted and the furrows
between the tree rows act as drains.
The opencast quarry adjoins the southern edge of Tappethill Moss and has fundamentally changed
the hydrological regime to the south of the site. The quarry is bounded by a large rock bund, and
deposits from the quarry have been piled over the underlying peat along most of the southern
boundary of the site. These deposits will have compacted the peat and will limit flow through the
subsurface. There has been a bog burst in close proximity to the quarry rock bund which has caused
significant damage in this area.
At the south east edge of Tappethill Moss the quarry has cut across the peat and left an exposed
peat face. Drainage from the south of Tappethill Moss has been investigated, and there are no clear
flows. Also the exposed peat face is relatively dry which suggests there is little flow towards the
quarry.
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Discussion

The above sections of this report have developed the hydrological understanding of how the site
functions as a whole. In this section specific issues are discussed with respect to the hydrological
regime.
7.1

Burns

Blueboots Burn and Linn Burn are historical natural burns and are a natural part of the site drainage.
The presence of these burns has potentially caused erosion and peat hags to form. A 1945 aerial
image of the site is available on Google Earth. On Figure 8 the 1945 image has been overlaid on the
current OS 1:25,000 map. Due to the perspective of Google Earth and the nature of aerial imagery it
is not possible to completely fit the image to the map, but the fit is close enough to see the three
peatland areas and the burns.
Black Hill can be seen to be draining east into Linn Burn and on the east side of Black Hill peat hags
are visible. On the west side of Black Hill drains can be seen draining towards Bedminnie Moss. The
tributary from Bedminnine Moss to Blueboots Burn can also clearly be seen, and there are a series of
drains flowing east into Blueboots Burn. The drainage west from Tappethill into Blueboots Burn is
visible, as is the presence of an area of gullies and peat hags.
This 1945 image provides evidence that some level of peat hags and gullies have been present on the
site for 70 years. It is possible that these hags and gullies originally started to develop as a result of
earlier burning of the surface vegetation on the peatland. Since the plantation of trees it is likely that
the level of erosion has increased due to the forestry drains and the furrows acting as drains.
7.2

Trees

The presence of the conifers on the site will have had three main impacts:
1) The initial furrow and ridge plantation system which has resulted in the furrows acting as
drainage channels
2) Increase in evapotranspiration which will have reduced the water available to the peatland
3) Drying and shrinkage of the peat around the tree roots
The conifers were felled from within the peatland area boundaries between 2014 and 2015, as
shown on Figure 1. However, bands of trees remain between each of the three peatland areas and
the felled trees have been left on site due to limited site access.
The felling of the trees will have reduced the second impact, due to evapotranspiration. The other
two impacts remain even though the trees have been felled.
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7.3

Opencast quarry

The opencast quarry which adjoins the south of Tappethill Moss has fundamentally changed the
hydrology to the south of the site.
When the quarry was extended northwards to the boundary with Tappethill Moss this brought the
quarry up to the catchment divide and has impinged on the peat body. At this time there were no
bunds to protect the site from the effects of the quarry and this caused the bog burst which occurred
about 8 years ago.
The bog burst has significantly damaged the south side of Tappethill Moss. The effects of the landslip
are still visible with distinct terraces, exposed peat, and deep cracks in the peat still clearly visible.
Following the bog burst the quarry was bunded with a rock bund along the west side of the
Tappethill Moss southern boundary. This southern boundary was also clay packed to reduce the
impact of the quarry on the peat. The bund and clay packing will limit flow to the south and will
separate the water within the peat from the quarry void.
The quarry bund and clay packing do not fully extend across the southern boundary. The east side of
the southern boundary has been left as an exposed peat face which is at risk of drying, desiccation,
and erosion
7.4

Tappethill Moss Lake

The lake which has formed on Tappethill Moss has formed due to a rise in the water table, which is
thought to have occurred in the last 6 – 12 months.
One cause of increased water levels and the formation of the lake is the quarry rock bund on the
south west of the site which has limited drainage from the south of the site and has potentially raised
water levels on the site. This effect will be partially mitigated by the two tributaries to Blueboots
Burn which flow west from the site and will act to limit rising water levels in this area.
The rock bund was created about 8 years ago and the lake has only formed in the last 6 – 12 months,
so there must be another effect which has caused water levels to rise and the lake to form. The main
change to the site in the last 6 – 12 months is the felling of the trees. Bedminnie Moss is up-gradient
of Tappethill Moss and the felling of the trees there is likely to have increased runoff flows to the
east towards Tappethill Moss. There will also have been a reduction in evapotranspiration which will
be a secondary effect.
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Hydrological management and restoration options

There are a number of different issues on the three peatland areas where hydrological management
and restoration measures could be targeted to improve the site.
The following list of management options details the main issues at this point in time and is not
meant to be an exhaustive list of all potential management options for the site.
1. All areas: Felled trees, remaining trees, forestry drains, and ridge and furrows
The felled trees have been left in-situ due to limited site access. Before further restoration
works can commence the felled trees need to be removed from the site. To facilitate that
happening the rough grassy track to the site should be improved and made suitable for heavy
and wide vehicles and machinery.
Currently areas of trees within and immediately around the three sites have been felled as
shown on Figure 1. To restore the site as a whole it is recommended that all trees between the
three sites are felled. Due to the location of the catchment divide the majority of Black Hill will
be hydrologically separated from Bedminnie Moss and Tappethill Moss. It is therefore
recommended that tree felling in the area around Bedminnie Moss and between Bedminnie
Moss and Tappethill Moss are prioritized.
The original forestry drains are heavily vegetated but are still draining water from the site. These
drains should be blocked at regular intervals using peat dams to reduce the impact on site water
levels. The frequency of the peat dams will be dependent on the gradient of the land. The drains
having the least effect on site drainage are those close to the catchment divide to the west of
Black Hill. It is recommended that these are not initially blocked and the site be left to develop
and monitored.
The original plantation pattern of furrows and ridges has remained and the furrows will act as
drains and increase drainage of the site. However, to block all furrows would be an immense
undertaking. It is recommended that the site be left to develop for a few years, after which time
some furrows may have become preferential flow paths and only these may need to be blocked.
2. Black Hill: Erosion and peat hags
To reduce the erosion occurring at Black Hill it is recommended that a boundary peat bund is
constructed along the eastern boundary to retain water on site. Water drains towards the east
and a control structure should be located at the point where the existing drain flows across the
eastern boundary and the proposed boundary bund. The control structure will control the level
of water on the site, control how water leaves the site, and reduce erosion of the boundary peat
bund. A drop board sluice or similar structure should be suitable for this purpose. A drop board
sluice design used by the RSPB has been included for reference as Appendix B.
Gully blocks are recommended to reduce erosion and the further development of peat hags and
gullies, as well as reducing flow towards the recommended boundary peat bund. A series of
gully blocks should be located through the eroded and hagged parts of the site to reduce the
loss of peat sediments from the site and reduce runoff.
It is recommended that the gully blocks be constructed as shallow wooden dams from the wood
present on site in the form of the felled trees. The purpose of the shallow gully blocks is to
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prevent further loss of peat sediment from the site. In the Peak District, gully blocks have been
formed from stone and peat sediment builds up behind the gully block and starts to re-vegetate
after a few years.
3. Tappethill Moss: Exposed peat face
The exposed peat face along the south east boundary with the quarry is a vertical exposed peat
face which will tend to dry out and crack over time. It is recommended that the clay packing
which has been used along the south western edge of the site be extended to protect the entire
southern boundary of the site from the effects of the quarry.
4. Tappethill Moss: Bog burst
The bog burst has caused significant damage to the south west of Tappethill Moss. The two
main effects are landslip terraces, and deep cracks within the peat. To stop the terraces and
cracks from increasing drainage from the site as well as drying and desiccating the peat the
recommended option is to re-profile this part of the site to form a gradual curved edge and fill in
the cracks and terraces.
5. Tappethill Moss: Erosion and peat hags
To reduce the development of peat hags and reduce erosion, drain blocking and gully blocking
are both recommended.
The central part of Tappethill Moss drains to the west along a main drain which is shown on
Figure 6 and passes through points TH7, TH8, TH9, and TH11. It is recommended that this drain
be blocked using peat dams at a series of locations along the length to reduce flow from the site.
It is also recommended that shallow gully blocks be constructed within the gullies in the hagged
areas. These shallow gully blocks should be constructed from the felled trees and will reduce the
loss of peat sediments and reduce runoff.
6. Tappethill Moss: Lake
The lake has formed due to increased water levels on the east of the site. The reasons for this
are a combination of the long term effect of the quarry bund and more recently increased
surface runoff from the east following the felling of the trees on Bedminnie Moss.
One option for the lake is to view it as a habitat feature, and monitor the lake size/water levels
and in the fullness of time it would tend to succeed to bog vegetation. If the lake is not desired a
series of peat dams could be created on the upstream land to the east to reduce flow from upgradient.
7. Tappethill Moss: Quarry extension
Any proposed extensions to the quarry should be actively discussed with the quarry operators
and owners to prevent further damage to the south side of Tappethill Moss. The majority of
Tappethill Moss is on the other side of the catchment divide (River Ayr) to the quarry, however
the south east corner lies in the same catchment (River Nith) as the quarry. It is recommended
that as part of any plans to extend the quarry a topographic survey is carried out of the south of
Tappethill Moss to determine the exact location of the catchment divide. Any quarry extension
plans should also include an assessment of the potential hydrological impacts to the site as a
result of a proposed extension to the quarry.
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Conclusion

The peat depth survey has shown that the average depth of peat on the site is 2.7m, with deeper
reserves in the centres of the peatland areas. Therefore the depth of peat will not restrict the
restoration of the site.
The site has been used for forestry for 34 years and the plantation furrow and ridge pattern has
persisted with the furrows acting as drains. Despite the land use for forestry the water level appears
to have remained high on the peatland areas and there is a good amount of Sphagnum present.
The three peatland areas are principally drained by two historic natural burns, Linn Burn and
Blueboots Burn. A 1945 image (Figure 8) shows that some level of peat hags and gullies were present
at that time which may have been caused by the burning of surface vegetation prior to 1945. The
more recent land use for forestry has increased the level of erosion due to the forestry drains and
the furrows which act as drains.
In the last 6 to 12 months a lake has formed on the lower ground to the south east of Tappethill
Moss. The reasons for this are a combination of the long term effect of the quarry bund and more
recently increased surface runoff from the east following the felling of the trees on Bedminnie Moss.
One option for the lake is to view it as a habitat feature, and monitor the lake size/water levels.
Alternatively a series of peat dams could be created on the upstream land to the east to reduce flow
from up-gradient.
To restore the peatland habitat at Black Hill, Bedminnine Moss, and Tappethill Moss seven broad
hydrological and management options have been recommended. These measures will work to raise
water levels on the site and reduce erosion and further degradation of the site. Although the seven
options are not listed in order of priority it is recommended that Option 1 pertaining to all areas of
the site is prioritised. Option 1 recommends the removal of all felled trees from the site, the removal
of the remaining unfelled trees, and blocking the forestry drains with peat dams.
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Appendix A
Peat depth survey results

Point Name

254179.8
253924.8
253884.4
253843.5
254352.6
254490.1
254556.4
254426.9
253772.8
254292.6
254155.3
254109.7
254104.1
254048.6
253961.2
253904.1
253852.4
253767.7
253715.5
253880.5
253630.5
253531.7
253458.5
253417.3
253417.8
253853.7
254146.4
254040.1
253964.7
254047.4
253032.1
253059.8
253281.9
253456.7
254188.6
254425
254526.8
254491.9
254387

Appendix A

Easting

613951.5
613653.1
613714.1
613779.5
613873
613905.2
613980.6
613769.9
613843.2
613789.6
613753.3
613743
613773.7
613756.4
613730.5
613719.2
613562.4
613523.9
613525.3
613934.8
613525.2
613619.5
613553.3
613274.1
613214.2
613311.1
613507.1
613586.7
613625.4
614035.3
613156.4
613293.2
613075
613051.3
614031.8
614038.7
614023.5
613897.3
613833.7

Northing

BH1
BH13
BH17
BH18
BH2
BH4
BH8
BH9
PD1
PD10
PD11
PD12
PD13
PD14
PD15
PD16
PD17
PD18
PD19
PD2
PD21
PD22
PD23
PD24
PD25
PD26
PD27
PD28
PD29
PD3
PD30
PD31
PD32
PD33
PD4
PD5
PD6
PD7
PD8

Peat depth (m)

3.3
1.8
0.7
0.7
3.2
2.6
1.8
2.8
1
4.2
3.6
3
3.5
2
1
0.8
2
3.6
4.4
1.5
2.9
1
1
5
>6
1.2
0.5
1.5
1.6
0.8
2.6
2
2.8
2.5
1.8
1.9
3.4
2.5
2.2
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254375.8
253384.9
253414.4
253393.9
253352.2
253127.6
253160.2
253351.3
253371.3
253492.4
253423.3

Appendices

613831
613461.6
613384.7
613322.2
613223.2
613372.4
613275.2
613060.4
613223
613037
613509.9

PD9
TH10
TH12A
TH13A
TH14
TH4
TH43
TH43B
TH5
TH6
TH9

4.2
2.8
4
3.1
4.9
4.4
4.8
2.7
>6
2
3
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Appendix B
RSPB Water management structures for conservation: Drop board sluice
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