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Background

Coed Talon Marsh SSSI (SJ 270581) is located on the floor of a narrow valley cut through
the Coal Measures about 9 km north-west of Wrexham. The eastern boundary of the SSSI is a
stream (designated the Coed Talon stream) which flows southwards towards its confluence
with the River Cegidog. Opencast coal extraction is proposed on land on the western slope of
the valley.

In advance of any works, hydrological and water quality monitoring was undertaken by the
developer according to recommendations agreed between Aspinwall & Co. and the Institute
of Hydrology (Gilman 1994, Aspinwall & Co. 1994). This report interprets the results
obtained up to the end of November 1994.

Climate

1994 was a drier-than-average summer.

Potential soil moisture deficit (PSMD) was calculated from the MORECS estimates of
rainfall for 40-km squares 104 and 113, and the number of months with month-end PSMD
greater than 25mm, 50mm, 75mm, 100mm and 125mm was tabulated for the years 1961 to
1993. The number of months with a PSMD>100mm is quite a good indicator of the
seriousness of drought years for wetland sites, for instance three years in the record, 1975,
1984 and 1990 had five, four and six months respectively with PSMD>100mm. Twenty
wetter years had PSMD always less than 100mm. By comparison 1994's PSMD reached
121mm at the end of July, and 126mm at the end of August. Rather higher than average
September and October rainfall then reduced the PSMD and started to raise groundwater
levels. Two months with PSMD>100mm places 1994 at about the 75 percentile (of dryness).
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Figure 1 Comparison between 1994 monthly rainfall estimated from the Met. Office's
MORECS data and the long-term average of MORECS rainfall from 1961 to 1993.
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Figure 2 The development of the potential SMD over the summer of 1994.

Groundwater levels

The water levels recorded in the Coed Talon piczometer network show relatively constant
levels through July, August and September, then a steep rise, especially at piezometers Al,
Bl1, D1 & EI, presumably coinciding with rainfall, between 22 September and 6 October.
The low levels recorded on 8 June (e.g. at B2 & D3} probably result from a delayed
stabilisation after drilling and should be disregarded (see Figures 3 to 7).

The largest change in water level between June-September and October-December occurred
near the foot of the slope at EI: this indicates that the slope here is a source of surface and
near-surface runoff rather than groundwater seepage, which would be expected to have less
seasonal variation. This is also borne out by the rather low levels observed in piezometers D1
and E1 during the summer period, which suggests that there is no west-cast flow at these
points, and that the source of water for the bog upstream of the access road is further north
than the proposed opencast site.

The most constant behaviour is shown by piezometers C1, C2 and C3 and some of the
piezometers nearest to the stream (e.g. D3 and E3). A water level of 137.9 mOD in the stream
was recorded at the time of the levelling survey (undated but supplied to P Day in October) at
the site access. This is almost the same as the water levels in piezometers C1, C2 and C3 and
intermediate between A3 and D3. It must be concluded that the stream exercises a regulating
influence on groundwater levels, but it may still be the case that the spring marked on the
map immediately downstream of the site access is active, and maintaining a seasonally
constant flow.

The PSMD is a good indicator of the year-to-year variation in the minimum water table level
reached at a wetland site. The PSMD reached in 1994 was 126mm, which is about half the



maximum PSMD reached in 1976. A similar PSMD obtained in 1990. It is difficult to pick
out "index" piezometers that would typify the behaviour of the water table at Coed Talon, but
it might be appropriate to take piezometers A2, B2 and D2 to represent those stations within
the expanse of the fen that show some seasonal variation. The annual range in these three
piezometcrs appears to be between 0.4m and 0.5m. In a drought year, the PSMD model
suggests that there would be about double this variation, i.e. levels would fall to 137.3m,
137.2m and 137.3m in piezometers A2, B2 and D2 respectively.

It is recommended that 137.2m be adopted as the level to which the marsh water level should
be allowed to drop before compensation water is supplied.

Water quality

The eight water quality samples demonstrate that the waters on site are of the calcium
bicarbonate type, with very high concentrations of iron at downstream stations in the fen.
This iron, which may enter the fen from the Coal Measures, is probably oxidised and
precipitated before it enters the stream. Concentrations of calcium and magnesium indicate a
groundwater source, but there is no downstream increment in calcium that would demonstrate
that there was a large input of very high calcium water (similar to sample E194677) from the
area of the proposed mine.

There is no significant spatial variation in major ion chemistry that would prevent stream
water being allowed to disperse over the fen, though it would be essential to control the
suspended sediment concentrations of any water supplied. It is not possible to say at this
stage whether treated surface runoff and mine waters would be acceptable as compensation
water, but the signs are hopeful.
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