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Elevations and co-ordinates of the dipwells
Accompanying spreadsheets:
Dalmellington - All data r3.xlsx: created as part of the previous data review, contains
all the data from the manual dipwells.
Dalmellington Manual Dips - Raw Data.xlsx: the raw manual data converted from
word format to excel.
Dalmellington Manual Data.xlsx: Manual data collected since July 2015.
Dallmellington Logger Data.xlsx: Data collected from the automated dipwells.
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1

Introduction

A transect of 16 dipwells was installed at Dalmellington Moss in 1995. In July 2015 an additional 10
dipwells were added to the network; a raingauge was installed; and 4 of the original 16 dipwells were
lapsed from the network. The locations of the dipwells are shown on Figure 1.
The dipwell network currently consists of the following four transects:





East-West transect: Dipwells D1 to D17
North-South transect (Centre): Dipwells D20, D21, D5 and D22
North-South transect (West): Dipwells D18, D14 and D19
Dam monitoring transect: Dipwells D23 to D26

All dipwells have been dipped monthly since July 2015. In addition to the manual dip measurements,
three dipwells have been automated with pressure transducers and data loggers. The data from the
pressure transducers and the site raingauge was downloaded at the end of January 2016 and is
reviewed in this report.
The dipwells were topographically surveyed in December 2015 by Phoenix Surveys Limited and the
results of the survey are used in this report to determine the groundwater level with reference to
ordnance datum (OD). Appendix A shows the co-ordinates and elevations of the dipwells from the
topographical survey.

2

Topographical and hydraulic gradients

The results of the topographical survey show there is a topographic gradient sloping down from east
to west. The highest ground elevation (at a dipwell) is 162.69 mAOD at D1 at the east of the site, and
to the west, at D17, the ground elevation is 160.37 mAOD, which 2.3m lower than D1. To help
visualise the topography of the site, three transects have been plotted on Figures 2 to 4. These
transects also include the water table on 12/02/2015 and 28/08/2015. These two dates have been
chosen because they span both the old and new dipwells and are thought to be representative of a
moderate water table.
The transects are not to scale, but they have been plotted on the same scale axes to allow
comparison.
East-West transect – Figure 2
Figure 2 shows the topographical gradient sloping down from the east to the west. This transect also
shows the impact of ditch C3 which has resulted in the ground dropping by approximately 1m to this
ditch. Moving west the impact of the ditch C3 does not appear to have impacted the ground
elevation at D5, however, this dipwell has become a local high point. From here the ground
continues to slope drop down to D9 which is a local low point. The ground rises from here to D11
before continuing to fall west towards D17.
It is notable that ditch C4 has not had the same topographical impact as C3 which is possibly due to
the later creation of this ditch.
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The water table on this transect closely follows the topography and is approximately 20cm below
ground level. In the low areas around D3 and D8/9 the water table is much closer to ground level.
This is not the case at D17 which is also at a low point and is likely to be due to the proximity of
watercourse D1 which will receive water draining from the site. This may be a natural effect due to
the site draining to the west, rather than D1 causing a lowering of the water table.
North-South transect (Centre) – Figure 3
The northernmost dipwell on this transect is D20 which is outside the perimeter bund and close to
ditch C1 that runs parallel with the road. There is a 20cm height difference in the ground level
between D20 outside the bund and D21 inside the bund. However, there is a 27cm difference in the
water table which is likely to be due to the impact of the ditch outside the perimeter bund. In the
opposite direction, south from D21 the ground elevation decreases by 0.3m to D22.
The water table is approximately 20cm below ground level and follows the topographic gradient.
North-South transect (West) – Figure 4
The topographic gradient along this transect is the reverse of that along the other north-south
transect (Figure 3). The ground elevation increases to the south by 0.5m from D18, inside the
perimeter bund at the north of the transect, to D24 in the centre. Continuing south, the ground
remains almost flat between D14 and D19.
The water table is approximately 15cm below ground level and follows the topographic gradient.
2.1

Hydraulic gradient

Based on the transects plotted on Figures 2 to 4 the principle direction of the hydraulic gradient is to
the west. However, there is also a southerly component, especially in the east and central parts of
the site. On the East-West transect (Figure 2) dipwell D5 stands out as being on a local high point
with the ground and the water table sloping away to the east and west. D5 is surrounded by four
dipwells and the hydraulic gradient has been plotted between D5 and each of the surrounding
dipwells and is shown on Figure 5.
On Figure 5, the Y-axis is through the centre of the chart and decreases from positive at the top to
negative in the middle. A positive hydraulic gradient means the water level is higher at the nearby
dipwell than at D5. A negative hydraulic gradient indicates the water level is lower at the nearby
dipwell than at D5 and so groundwater flow will be away from D5 towards the nearby dipwell. On
Figure 5, D21 has a positive hydraulic gradient so groundwater will flow “downhill” from this point.
From D5 there is then a small negative hydraulic gradient towards D4 (East), but larger negative
gradients are towards D22 (South) and D7 (West). Based on this data the direction of the hydraulic
gradient from D5 will be towards the south-west.
There is an equivalent dipwell on the east of the site which is surrounded by dipwells, D14, and so
the hydraulic gradient has been plotted for D14 on Figure 6. D14 is closer to the west of the site and
at this point the hydraulic gradient is to the west.
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3

Review of the manual groundwater data

Monthly manual dip measurements have been made between July/2015 and November/2016 and
the data has been plotted on Figures 7 to 10 and is summarised below.
Dipwells D7 and D7A (Figure 7)
Dipwell D7 is located adjacent to ditch C4, and D7A is in the ditch itself. Figure 7 shows that the
groundwater level in the ditch is approximately 10cm below the groundwater level outside the ditch
and groundwater flow will be towards the ditch.
Dipwells D20 – D22 along the North-South (Centre) transect (Figure 8)
The hydrographs for dipwells D21, D5, and D22 all show a decrease in water level in mid-September,
however, at D20 a slight rise in water level is seen. D20 is outside the perimeter bund and only 10m
from D21 which is inside the bund. It is possible that the rise in water level in D20 when it fell in the
other dipwells is due to a continuous flow of water in the ditch which may have supported the water
level at D20. Although D20 and D21 are only 10m apart there is a difference of approximately 0.3m in
the groundwater level which indicates that the bund is retaining water. The lowest water along this
transect is at D22 due to the southerly component of the topographic and hydraulic gradients.
Dipwells D18 – D19 along the North-South (West) transect (Figure 9)
Dipwell D18 is at the north edge of the site and inside the bund. The ground level is lower at this
point as shown on Figure 4, and the groundwater level is also the lowest along this transect. D19 has
the most stable water level possibly due to being some distance from the site perimeter.
Dipwells D23 – D26 between the dams along ditch C3 (Figure 10)
There two pairs of dipwells either side of the dams along ditch C3. The first two are D23 and D24
which are on the north and south side of dam PP4 respectively. For most of the monitoring period
there is little difference between the water levels either side of the bund, although in November the
water level is higher at D24 which indicates that PP4 was holding back water at this time.
D25 and D26 are located on the north and south sides of dam PP1. The water level in the north
dipwell (D25) is consistently above the level in D26. This indicates two things, firstly the dam PP1 is
holding back water, and secondly that the water is held back on the north side of the dam indicating
that at this point groundwater flow is to the south. This is the opposite flow direction to the dipwells
at D23 and D24 where flow is expected to be to the north.
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4
4.1

Review of the automated groundwater and rainfall data
Data Collection

The three automated dipwells are equipped with pressure transducers which record the water
pressure plus the pressure in the atmosphere above. To use this data an additional pressure
transducer (named a Baro) is required to monitor atmospheric pressure. In a process called
“compensation” the atmospheric data recorded by the Baro is subtracted from the underwater
pressure transducers to find the head of water. When the downloaded data was processed it was
clear that there was a fault with the Baro. The suppliers have sent a replacement which has been
installed onsite.
Fortunately there is a local weather enthusiast in Dalmellington and data from that weather station
has been used to compensate the data from the underwater pressure transducers.
4.2

Rainfall

Rainfall data has been plotted and is presented on Figure 11. When the data was examined there was
a period of two weeks in January when zero rainfall was logged. This seemed strange for January and
to investigate further the rainfall data from the Dalmellington weather station has also been plotted
on Figure 11 for comparison. This shows that there was rainfall in this period and there has been an
intermittent fault with the raingauge. It is possible that the tipping bucket has become stuck. It is
important to keep an eye on this problem.
4.3

Groundwater level

Data from the automated dipwells D4, D5 and D7 near the centre of the site has been reviewed for
the 7 month period from July/2015 to January/2016. The summary statistics for the dipwells are
given in Table 1 below:
Table 1
Dipwell

Summary statistics for D4, D5 and D7

*Highest
Lowest
Average
groundwater
groundwater
groundwater
level (cm -bgl)
level (cm -bgl)
level (cm -bgl)
D4
-6
25
13
D5
-5
19
6
D7
-5
23
9
* Negative values indicate the groundwater level is above ground

Range (cm)

31
23
28

Table 1 shows that the high and low values are very similar for all three dipwells. It may have been
expected that because D5 is a local high it would have a lower water table but that is not seen here.
D4 has the lowest groundwater level, and also the lowest average groundwater level. This is likely to
be due to the proximity of ditch C3.
In addition to looking at the groundwater levels, experience from other peatland site has found that
looking at the range of fluctuations in the water table can be a good indicator of condition. Better
condition areas of peatlands tend to have a more stable and less fluctuating water table. Both D4 and
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D7 have a range of around 30cm and both these dipwells are close to ditches which are likely to
impact water levels.
The groundwater data has been plotted as two hydrographs on Figures 12 and 13. Figure 12 shows
the groundwater level in cm below ground level (cm-bgl) and in Figure 13 the data is plotted in
mAOD.
Figure 12 shows that all three dipwells have very similar groundwater trends and that water levels do
not drop below 26cm-bgl with the lowest level occurring at the end of summer on 20/09/2015. There
is a visible relationship between rainfall and groundwater levels which is seen when there is low
rainfall in August and again in September and corresponding falling groundwater levels. Following
the groundwater low on 20/09/2016 groundwater levels recovered during 5 days of rainfall.
On Figure 13 the local high at D5 is immediately obvious due to the much higher water level. The
ground elevation at D5 is approximately 0.6m higher than at D4 and D7 and the groundwater level
reflects this. The fact that the water table remains high at D5 and is not drawn down by the ditches
close to D4 and D7 suggests that these ditches are not having an effect at this distance at the present
time (D5 is 75m from D4, and 65m from D7). In the long term peat wastage and slumping may tend
to extend the distance affected.

5

Monitoring Schedule

To ensure that data from the network is captured on a regular basis the schedule of monitoring
outlined in Table 2 is recommended:
Table 2

Monitoring schedule

Description

Frequency

All automatic data loggers for the rain
gauge and pressure transducers
All dipwells manual dip measurement
Download data from the automatic loggers
North bund walkover survey

Configured to record data every hour
Monthly manual dip measurements
Twice per year to coincide with manual dips
Once per year

Due to the recent issues with the Baro and the raingauge it is recommended that data is downloaded
again as soon as possible to confirm that the hydrological monitoring network is functioning
properly. It is also recommended that the annual bund walkover survey is carried out in the next
couple of months whilst the weather is wet to visually assess whether the bund is retaining water.
During this visit it would also be helpful to visually assess the dams along ditch C3.
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6

Conclusion

The hydrological monitoring network was enhanced in July 2015 and since then 6 months of data has
been collected. There have been two issues with the data capture, firstly the Baro pressure tranducer
was faulty and secondly an intermittent fault has occurred with the raingauge. The Baro has been
replaced by the supplier, but it is important to keep an eye on the raingauge and ensure it is not
clogged.
The topographical survey data shows that the ground elevation decreases by 2.3m from D1 in the
east to D17 in the west. The reviewed groundwater data has shown that the groundwater level
closely follows the topographic gradient and is around 15 to 20cm below ground level. The principle
direction of the hydraulic gradient is to the west, although there is a southerly component which is
seen around D5 where the hydraulic gradient is to the south west.
The topographic survey data shows that the ground drops down by approximately 1m to ditch C3
and due to this D5 has become a local high point. It can also be seen from the topographic data that
C4 has not had the same topographical impact as C3 which is possibly due to the later creation of this
ditch.
The dipwells installed to monitor the performance of the bunds and dams have shown that on the
east of the site between D20 and D21 the perimeter bund is retaining water. The dam PP1 is
retaining water on the north side reducing flow to the south. The dam PP4 at the north end of ditch
C3 was only seen to retain water in one month out of the five reviewed.
Due to the recent issues with the Baro and the raingauge it is recommended that the data is
downloaded again as soon as possible to confirm that the hydrological monitoring network is
functioning properly. It is also recommended that the annual bund walkover survey is carried out in
the next couple of months whilst the weather is wet to visually assess whether the bund is retaining
water. During this visit it would also be helpful to visually assess the dams along ditch C3.
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Figure 1:

Hydrological monitoring network
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Figure 2: East-West Transect
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Figure 3: North-South Transect (Centre)

Figure 4: North-South Transect (West)
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Figure 5: Hydraulic Gradient around D5

Figure 6: Hydraulic Gradient around D14
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Figure 7:

Hydrograph for D7 and D7A

Figure 8:

Hydrograph for D20 – D22
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Figure 9

:

Hydrograph for D18 – D19

Figure 10:

Hydrograph for D23 – D26
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Figure 11:

Rainfall
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Figure 12:

Hydrograph for the automated dipwells in cm-bgl

Figure 13:

Hydrograph for the automated dipwells in mAOD
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Appendices
Appendix A

Elevations and co-ordinates of the dipwells

Name
D1
D2
D3
D4
D5
D6
D7
D7A
D8
D9
D10
D11
D12
D13
D14
D15
D16
D17
D18
D19
D20
D21
D22
D23
D24
D25
D26

Easting
246940.81
246894.67
246833.13
246824.95
246758.37
246700.27
246651.08
246645.04
246595.55
246551.75
246501.98
246474.46
246443.95
246419.57
246386.32
246343.54
246293.38
246250.28
246449.79
246322.76
246794.73
246790.49
246726.07
246854.74
246852.38
246822.65
246820.82

Northing
606233.09
606255.30
606283.81
606287.11
606321.92
606349.89
606371.11
606373.41
606390.31
606406.55
606426.54
606435.83
606445.99
606456.11
606465.50
606478.58
606493.80
606512.31
606523.87
606397.51
606400.91
606391.50
606253.35
606347.82
606342.64
606279.59
606275.94

Elevation (mAOD)
162.69
162.58
161.67
161.86
162.47
162.25
161.87
161.79
161.37
161.28
161.33
161.46
161.28
161.23
161.11
161.04
160.72
160.37
160.64
161.10
162.32
162.51
162.17
162.18
162.17
161.73
161.67

Raingauge

246794.29

606234.54

161.41

