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Loch Leven water quality 
monitoring update

Linda May & Colleagues

Contact: lmay@ceh.ac.uk; www.ceh.ac.uk

Water quality problems 1980s and 1990s

Cost of ‘Scum Saturday’ to local 
community ~ £1M in 1992
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Understanding cause and effect

Eutrophication causes water 
quality problems.

These include:

• toxic algal blooms.

• reduced amenity value

• increased water treatment 
costs

Long term monitoring data (1968-
1985) showed P availability to be the 
main problem.

Identifying catchment sources

P input measured every 8 days for 1 year, 1985
Bailey-Watts & Kirika, 1987
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Restoration targets set

Indicators
Target

values

Actual

values

Annual mean P conc.

(mg m-3)
40 75

Annual mean chlorophyll 
conc. (mg m-3)

15 34

Annual mean water 

clarity (m)
2.5 1.6

Max. macrophyte

depth (m)
4.5 1.5

Estimated P loading capacity = 10.5 t y-1

Actual P loading = 20.5 t y-1

Restoration targets in context

XWQ target
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Reducing P inputs

Campaign to stop loch going septic

P inputs from catchment reduced by ~50%

P input measured every 8 days for 1 year – 1985, 1995, 2005 
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Better news by 2012!

Recovery trajectory

WQ target X
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Response of in-lake P concentrations

?

Nutrient loading study 2015/16

• To re-assess phosphorus and 
nitrogen inputs to Loch Leven

• Co-funded by SNH, SEPA, CEH & 
P&KC

• Start date July 2015

• Finish date March 2017
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Water sampling sites chosen

P input (load) to the lake

P input measured every 7-8 days during 1985, 1995, 
2005 & 2015/16

Bailey-Watts & Kirika, 
1987, 1999; Defew 2008; 
May et al. 2017
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Source apportionment of P input, 15/16

Source apportionment of P input, 15/16
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Estimated 
P input 
from rural 
point 
sources
(kg y-1)

Number of unsewered properties upstream

P losses from septic tanks

• P loss to water per property is about 
0.47 kg P y-1

• This equates to a P load of about 
0.45 t P y-1 to the loch from all 
unsewered systems

Changes in P inputs, 2005 cf. 2015/16

S. Queich

N. Queich
Pow Burn

Gairney Water

Other inflows
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TP conc.
(mg m-3)

Flow (cumecs)

Diffuse source (4,700 kg/y)

Point source (83 kg/y)

Source apportionment: South Queich

S. Queich(4.8 t P y-1) 

(0.083 t P y-1) 

Storm events transport particulate P to loch

Flow
(cumecs)

Phosphorus
concentration

(mg m-3)

Site 12: South Queich
(mg m-3)

(mg m-3)
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Land use affects diffuse pollution

Soil erosion (potato fields) in the Pow Burn catchment, 
winter 2015

Mean winter
particulate
phosphorus

concentration
(mg m-3)

WHY ALGAL BLOOMS IN 
2018 AND 2019?

Evidence so far…
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Comparison of results from different sources

Algal torch

Cyanobacteria high when temperature >17oC

<- - - - No SRP data (yet) - - - -> 
2019201820172016

~ 2.4 t P/y
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Conclusions

• Loch Leven appears to be becoming more eutrophic.

• Probably due to internal P release from sediments.

• No evidence (so far) of overall increase in inputs from the 
catchment.

• But the balance of point to diffuse sources has changed.

• Controlling diffuse sources is key to maintaining or 
improving water quality in the loch.

• Changing the flushing regime might help.

• But, climate change isn’t helping:

• heavy rainfall events are increasing nutrient runoff

• rising temperatures are promoting algal blooms

Stakeholder involvement

And many others …
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Thank you for listening

Any questions?


