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Abstract

In Heney lake, P release by sediments occurs under oxic conditions, which strongly suggests an 
iron (Fe) deficiency problem. On November 22 and 23, 2004, approximately 5 000 kg of ferric chloride 
solution (FeCl3, final dose: 1.3 gFe/m3) was added  to Petite Baie des Prêtres (previously isolated from the 
lake by a Fabrene partition) in order to: 1- determine the chemical efficiency of the treatment, 2- determine 
the settling time of the neoformed Fe(OH)3, and 3- determine the occurrence of adverse biological effects 
due to the Fe treatment.

The experiment was a success. Moreover, water quality measurements conducted between 
November 2004 and April 2005 have revealed the mode of action of Fe(OH)3. The loss of Fe(OH)3 to 
bottom sediments was initially rapid (30 to 40% per day), but this loss was not accompanied by a 
proportional loss of P during the first few days. Instead, important losses of P amounting to 10 µg/L total P 
and 5 µg/L total dissolved P occurred only after ice formation, when the mineralisation of total P into total 
dissolved P became important in Petite Baie. These observations have important implications regarding an 
eventual treatment of the lake. Firstly, it would be useless to begin applying FeCl3 before the onset of the 
autumnal transformation of TP into orthophosphate (PO4-P) since Fe(OH)3 does not appear to react with 
organically bound P. Secondly, the maximum amount of P that could be removed by a Fe treatment cannot 
exceed 10-12 µg/L since this corresponds to the maximum amount of P that is transformed into reactive 
PO4-P during the fall. For this reason, the exact timing of PO4-P formation in the lake should be established 
from daily measurements conducted in the central basin in November 2005 in order to maximise the effect 
of the Fe addition.

The Fe treatment of Petite Baie des Prêtres had only a minor and temporary impact (drop of 0.2 
units) on lakewater pH. Chlorophyll a  concentrations dropped significantly by April 2005, as expected from 
the phosphorus data. No significant effect could be detected on macrobenthic populations and fish 
mortality. We conclude that a whole-lake FeCl3 treatment could attenuate the eutrophication problem of 
Heney lake provided that the solution is applied during the fall, after the onset of PO4-P formation in the 
water column.
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Conclusions

5.1 The application of FeCl3 (1.3 gFe/m3) in November, in an isolated embayment of Heney lake (mean 
depth = 5.3 m) results in the rapid loss of Fe(OH)3 (30 - 40% per day). This loss would probably be 
slower if the entire lake were treated because of its greater mean depth (14 m) and higher 
turbulence.

5.2 The treatment of Petite Baie des Prêtres with FeCl3 was a success, as shown by important 
reductions in total dissolved P (5 µg/L) and total P (10 µg/L) which took place after the formation of 
the ice cover. The P loss occurred mostly after the Fe loss, however, which suggests that Fe(OH)3

reacted only with PO4-P which, in Petite Baie, formed only after the establishment of the ice cover.

5.3 According to conclusion 5.2, it would be pointless to begin adding FeCl3 to the lake before the 
onset of algal senescence and transformation of organic P into PO4-P, which begins between 
November 1st and November 15th in Heney lake. Field measurements should therefore be 
conducted daily in November 2005 to determine the exact timing of this transformation and to 
maximise the effect of Fe(OH)3.

5.4 Adding 1.3 g/m3 of iron as FeCl3 to Heney lake would not alter its pH by more than 0.2 units.

5.5 Adding 1.3 g/m3 of iron as FeCl3 to Heney lake would not change water clarity by much during 
treatment.

5.6 Adding 1.3 g/m3 of iron as FeCl3 to Petite Baie des Prêtres caused a 60% reduction of planktonic 
chlorophyll a by April 2005.

5.7 Adding 1.3 g/m3 of iron as FeCl3 to Petite Baie des Prêtres had no detectable effect on 
macrobenthic (sediment-dwelling crustaceans, insect larvae and worms) populations and did not 
cause detectable fish mortality.


