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Lac Heney – Treatment Pros and Cons
Revision 4

K. Bell

We believe that we now understand the current situation of Lac Heney regarding 
water quality:

a) Phosphorus is a key nutrient for algal growth and the rate-limiting element 
for Lac Heney.

b) In the normal cycle of a northern lake, plants and algae grow during the 
summer with the amount of nitrogen and phosphorus available being the 
controlling elements.  When plants & algae die, they sink to the bottom,
decompose, consume oxygen and release phosphorus.  At certain times 
of the year (particularly at the autumnal turnover), this released 
phosphorus is in a form that can react with dissolved or colloidal iron to 
form a “precipitate” and sink to the sediment.

c) Under certain conditions, e.g. when oxygen in the water close to the 
sediment is almost completely used up in the decomposition process, the 
iron-phosphorus complex can break down and release phosphorus back 
into the water column, where it becomes available for plant and algal
growth.

d) Because of the extensive external loading in phosphorus from the fish 
farm, more plant and algae growth took place in Lac Heney and led to the 
present situation where the iron levels and the ration of iron to phosphorus 
– particularly in the top layer of the sediment – are very low.  As a result, 
the amount of phosphorus incorporated into the sediment each year is 
less that would be anticipated, while the rest of the phosphorus is 
available for plant growth thereby continuing the cycle of algae growth.  
The unusual characteristic about Lac Heney is that iron levels in the 
sediment are now so low that this phosphorus release is happening while
there is still oxygen present in the water close to the sediment.

e) One additional fact that we have learned is that the iron levels of several
lakes in the region of Lac Heney are generally lower than those usually 
found in lakes on the Canadian Shield.

After several years of sampling, studies and one major experiment on the lake by 
our two scientists, who are generally regarded as among the leading limnologists 
in Canada, as well as independent peer review of our studies and conclusions by 
three other experts, which included a meeting of all 5 scientists involved, there 
appear to be three options open to us with regard to the health of the lake:

1. Do nothing
2. Treat the lake with iron chloride
3. Treat the lake with aluminum chloride
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Before settling on an option, we may want to consider the goals for the lake that 
we are seeking, which are:

i) Water clarity of 15 years ago (phosphorus levels of approximately 15 
ug/l).  However this is likely to be accompanied by ‘increased’ weed 
growth because of deeper light penetration. This may mean a return of 
some weeds in areas which previously had them but have since 
subsided due to reduced light penetration. At the same time, improved 
clarity may allow one to see weeds that are currently present.

ii) Minimizing potential health hazards from high levels of phosphorus, 
which could lead to growth of algae that produce toxic material (some 
types of cyanobacteria also known as blue-green algae).

iii) More oxygen in deeper levels and better conditions for fish, especially 
touladi (lake trout).

iv) Others??

These goals are not mutually exclusive but could influence the decision on 
proceeding with a chemical treatment.

1. Do nothing

Pros:
 Although there has been a slight increase in phosphorus in the water 

column since the closure of the fish farm, levels appear to have stabilized
at approximately 25 micrograms per litre.  

 There seems to have been less algae in the past two summers (2005, 
2006) but the monitoring program does not bear this out.  [KB: to be 
confirmed shortly with Yves Prairie’s data]

 As long as new inputs of phosphorus to the lake are kept to a minimum, 
levels may decline over time. This is the most likely scenario, however, 
there is no guarantee that this will happen in the near future and we don’t 
know the time frame for any improvement.  The situation should not get 
worse although there will be year-to-year variations and the lake would 
remain vulnerable to unexpected increases in phosphorus inputs.  

The question is whether current conditions are considered acceptable to the 
majority of residents.  Issues to consider include: water clarity, possible risks to 
human health, fish habitat.

Cons:
 Current levels of phosphorus indicate that the lake is on the threshold of 

becoming eutrophic when cyanobacteria (blue-green algae) can begin to 
increase substantially, i.e. it could become prone to excessive blooms of 
algae and to potential health problems.  
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 It is difficult to predict the future state of the lake.  There is no assurance 
that the lake will, indeed, improve to the pre-fish farm state or even below 
current phosphorus levels.  
o Clarity: average phosphorus levels have shown slight increases and 

transparency has decreased (Secchi disk readings) until 2005.
 If no treatment is undertaken, we may have to return money from the 

settlement to the Quebec government.

2. Treat with Iron Chloride

Pros:
 Treatment of the lake with iron chloride should – as a minimum – break 

the phosphorus release cycle and lead to an immediate improvement in 
water quality (decreased phosphorus levels, improved clarity, improved 
levels of oxygen in the deeper water).

 Experiments in la Petite baie des prêtres have shown that additions in the 
amounts proposed will not harm the lake, i.e. fish and plant material.

 Iron is a natural element normally found in our lakes.  Our studies have 
shown that the ratio of iron to phosphorus in the sediments of Lac Heney 
dropped significantly since the operation of the fish farm.  Thus we would 
be returning something to the lake that would normally be there.

 The iron chloride should be added to the lake in mid-November as the 
optimal time to remove phosphorus from the water column, when use of 
the lake would be minimal.

Cons:
 The iron-phosphorus complex that is produced is not as stable as the 

corresponding aluminum-phosphorus compounds.  Under anoxic
conditions (low oxygen levels), the iron-phosphorus complex may break 
down and release phosphorus.  While it is quite likely that the oxygen will 
continue to be used up in the deeper parts of the lake, oxygen 
consumption should decrease after an iron treatment.  Furthermore, the 
natural presence of significant levels of nitrates is expected to prevent the 
breakdown of the iron-phosphorus complex.

 Iron chloride in the form that will be used is a highly corrosive material and 
dangerous to work with.  Special precautions will be required to ensure no 
harm to personnel handling it or to the sites where it is stored and 
transferred to boats on the lake. Safety precautions and protective 
equipment for handling this material have been identified and implemented 
previously for this type of operation.

 Working with iron chloride in mid-November on Lac Heney poses difficult 
working conditions.

 Adding iron to the lake may have an impact on the phytoplankton 
(microscopic aquatic plant life) community as organisms that were iron 
limited (other than algae which are phosphorus limited and not iron limited) 
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can then grow faster.  While the only ones of concern are blue-green 
algae, their growth is dominant only when there is limited nitrogen as well 
as excess phosphorus, which is not the case with Lac Heney.

 The lake will develop a reddish tinge that will disappear in a few days.

3. Treat with Aluminum Chloride

Pros:
 Treatment with aluminum chloride will remove phosphorus from the water 

column by the formation of aluminum-phosphorus complexes. Though 
they breakdown under acidic conditions, this will not happen because of 
the natural pH of the water due to the geology of Lac Heney, which is 
largely carbonate rocks which keep the lake alkaline.

 Aluminum sulphate (alum) has been used as a lake management tool for 
over 3 decades and is considered a cost-effective technique to control 
internal P loading.

 Although highly corrosive, aluminum chloride is no more so than iron 
chloride.

Cons:
 Although aluminum compounds are used in many water treatment 

systems throughout North America, public perception is that there is a link 
between their presence in water and Alzheimer’s disease.  This link has 
been refuted by scientists and all five of our experts indicated that they 
believed there is no more risk to human health from using aluminum 
chloride as from iron chloride.  The Département de santé public régional
has been contacted and foresaw no problems.

 To be effective, aluminum chloride needs to be added when the lake 
temperature is above 15oC, when people would be more likely to want to 
use the lake (May – September).

 The aluminum flocculants (milky white) would remain in suspension for a 
long enough time to affect people who take their water from the lake.  
Even though the material would not be applied in shallow bays, the flocs 
can be expected to move into them.

 At pHs above 8, aluminum hydroxides may become soluble with increased 
bioavailabilty in a form that was toxic to some organisms.  The pH of Lac 
Heney is often close to 9 in the summer.

 All of the experimental work, including a test in la Petite baie, would have 
to be repeated.

Probability of success

Dr Carignan has estimated the chance of success of an iron treatment providing 
long term improvement to the lake as 95% or better, compared to that for an 
aluminum treatment of 99.5%.  However, most statements in the literature 
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suggest that to be successful, iron treatment must be accompanied by aeration to 
prevent anoxic conditions.

Rough calculations by Dr. Prairie indicate that, based on Lac Heney’s current 
sediment respiration rate (his 2004 report), in the absence of nitrates all of the 
added iron could be returned to the water column in under 30 days.  However, 
Lac Heney has always had significant amounts of nitrates.  In any event, the 
prime purpose of an iron treatment is to break the cycle that produces a spring 
algae bloom, after which annual phosphorus levels should remain below the 
target of 15±3 ug/l for several years at least.

Summary

a. If we do nothing, there is no indication anything will change.

b. If we use iron chloride, clarity will improve and the lake will likely return to its 
original state of pre-1993. Treatment will be done in late November, by a 
team of experts who understand and have the equipment to deal with the 
weather conditions with no danger to lake residents. However, there is a 
chance that the treatment will not be permanent.

c. If we use aluminum chloride, clarity will improve and the lake will likely return 
to its original state of pre-1993. Treatment will be done during the summer by 
the same group of experts, with some danger to users of the lake due to the 
presence of the treatment and support vessels. The chance that the 
treatment will be permanent is about 5% higher. Aluminum is a contentious 
chemical.

KAB


