Regional, national and trans-boundary pollutants in remote
Scottish lochs as exemplified by Lochnagar.
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National
3 " Sediment cores taken from Lochnagar show the historical trends in
2o " * acidification as a result of acid deposition since the middle of the 19th B. Contributions of sources
- o - century (Figure 3). Diatom reconstructed pH trends show similar in Great Britain to total
o o = patterns to the historical profiles of trace metals and SCPs, confirming S deposition at Lochnagar
g § o g the depositional source of acidifying substances. This Figure also (kg yr) (2000)
- 0 o illustrates that the algae in Lochnagar have undergone major species @ Scotland
= - = change as a result of acidification which has probably resulted in mFerrybridge
R T e C ™ ™| deleterious change at most levels of the food chain. More recently, @ Fiadiers Ferry
monitoring as part of the UK Acid Waters Monitoring Network has 647 | Do
shown a reduction in loch sulphate concentration (Figure 4). This '55:’:0;3:?):
non-marine sulphate concentration 4 improvement is, in part, due to the dramatic decline in sulphur :Drakelow
emissions from UK power stations, in particular as a result of flue-gas o bideot
I desulphurisation (FGD) fitted to the major power stations of Drax and mAberthaw
A /\ Ratcliffe in the English Midlands in the mid-1990s. HARM confirms mHigh Marnham
F j A H L N this by showing that sulphur emissions from power stations and S Rugeley
PARAV AV \.,x\/\ /-« m refineries in E_n_gland and Wales are respon_sible for c. 61.5% of the mOther (15
i~ V\/K\«\ sulphur deposition from UK sources (103 kg in 2000) at Lochnagar. In sources)
1994, HARM showed that Drax was the single most important UK
e e source of sulphur deposition at Lochnagar whereas now, as a result

of FGD it is 12th (Pie B).

International

The historical profile of toxaphene, a highly toxic pesticide never used
or produced in the UK, has recently been determined for a sediment

core taken from Lochnagar (Figure 5; taken from Rose et al., 2001).

C. Contributions of European sources
to total S deposition at Lochnagar

(kg yr') (1996)
The double-peaked profile suggests atmospheric inputs from two UK
v DR i ¢ sources. First, southern and eastern Europe, confirming pollutant ;S;:::"y
5 b njfmma‘o o w OPhZMA; transport from this latter region identified from black snow episodes in reland
' the Cairngorms in the 1980s (Davis et al., 1984) and second, trans- m Gzoch Republic
6 ' oceanic transport from the United States of America. EMEP also & France
predicts the transport of sulphur from European sources (Figure 6) mHungary
principally Germany, Poland, Ireland and the Czech Republic 284.6 0 Other
(Pie C). However, the primary source of sulphur deposition for
Lochnagar remains the UK.
Global
Impacts which may relate to global climate change are also being observed at
Lochnagar. Figure 7 shows the full lake basin sediment fluxes for mercury and lead
7 - D since 1850 (Yang et al., 2002) revealing that expected declines resulting from . fssolved organic carbon : 8
- - dramatic reductions in metal emissions to the atmosphere are not being observed.
- e This may be due to a combination of climatically driven factors. First, increased 3
w 1580 erosion of metals from contaminated catchment soils as a result of increased rainfall. A Z\
\ i i Second, climate enhanced decomposition of soil organic matter in warmer summers N
= s leading to increased leaching of dissolved organic carbon (DOC) (Freeman et al., /\ At ]\ J Uw\/\/\{\
e 2001) with adsorbed metals. Certainly, the DOC levels in Lochnagar waters have sy y\/ ¢
- it increased in recent years (Figure 8). Future climate change may further exacerbate j \/ V\/ v\/
= o these effects. Furthermore, climate warming may increase the transport and Siwe e mez e e mer weo o
T P — = - . deposition of persistent organic pollutants at high latitude and altitude sites, such as
Lochnagar, as a result of an increase in the global distillation effect.
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