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Executive Summary 

Members of Long Lake Stewardship (LLS) had observed several water quality problems including 

toxic cyanobacterial (bluegreen) blooms in Long Lake, Greater Sudbury Area, Ontario. The 

blooms triggered potable water advisories by the Sudbury and District Health Unit for four 

consecutive years. LLS members therefore retained Freshwater Research for a study that focussed 

on Long Lake water quality and its capacity for further development around the shoreline.  

Long Lake and its watershed are located in the Sudbury mining area that has been severely affected 

by acid deposition. But biological and chemical changes indicate that Long Lake and most of its 

upstream lakes have been recuperating from acidity at least since 2003. Because Long Lake was 

only comparably mildly acid-stressed, other impairment, above all the increased abundance of 

nutrients, is becoming more prominent. Long Lake almost certainly has a legacy of nutrient 

enrichment in its sediment from years of waste water input and developmental exposure in the 

southern CGS. Like other recently enriched lakes in the developed region of the CGS, it 

experiences signs of eutrophication including cyanobacterial blooms. This hypothesis is confirmed 

by the scientific literature and observations by lake shore residents. 

The Long Lake watershed is complicated and includes at least 6 streams that connect Long Lake 

to 10 upstream lakes. Most of the lakes have decreased in acidity becoming circum-neutral and 

increased in their nutrient status or trophic state. This means that eutrophication is on an upward 

trajectory, possibly for reasons of reduced acidification and increased anthropogenic input. Long 

Lake has become borderline oligo-mesotrophic based on total phosphorus (TP) and Secchi 

transparency data. The bottom water in its various basins has exhibited oxygen depletion since 

first measurements in 1974.  

There are indications of internal P loading as release from anoxic bottom sediments that may be 

the cause of the increased frequency of cyanobacteria blooms in Long Lake. Such sediment P 

(confirmed by an independent study as reductant soluble P) likely has formed after P introduction 

from anthropogenic sources because the natural soils are generally P starved, especially in region 

with a history of mining and acidity. Released P is highly biologically available, because it is in 

the chemical form of phosphate and therefore has a more fertilizing effect than P from external 

sources. However, fall measurements of TP are lower than expected (compared to summer and 

spring concentrations) and more study is needed to determine the potential effect of internal 

loading to Long Lake water quality. 

Most of the upstream lakes were oligotrophic, except for the immediate upstream lake McFarlane 

and its upstream lake Richard that were mesotrophic based on recent TP and Secchi transparency 

data. Both of these lakes also had confirmed cyanobacterial blooms and it is likely that they 

negatively influence Long Lake.  

A lake capacity study is a tool for municipalities to determine whether present or future 

development may jeopardize the water quality of specific lakes in their jurisdiction. The 

assessment of lake capacity is a multi-step process, and we here present the technical aspect of 

determining average growing season TP concentrations that are representative for Long Lake for 

different loading scenarios. The implementation of the assessment falls to the municipality. 

Based on the model input (variables for Long Lake and its upstream lakes concerning 

morphometry and hydrology, shoreline resident information, point source and other anthropogenic 

input) external load was computed separately for the individual sources and then summed. The 
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anthropogenic load to Long Lake is 41%, which is just as large as the load from natural sources of 

43%, even though the estimated urban area (includes roads, gardens, and dwellings) is only 0.1 % 

of the total watershed area. Of the total load to Long Lake, upstream lakes contribute 16% from 

equal portions of natural and anthropogenic sources.  

Using only the external load estimate of 1,012 kg/yr the mass balance model predicts a TP 

concentration of 7.0 µg/L. The addition of an internal load of 173 kg/yr increases the model 

prediction by 1.2 µg/L to a total summer/fall average of 8.2 µg/L. This value compares well to the 

observed average spring TP concentration of 8.3 µg/L (2004-2014), but not to the lower fall 

concentrations (2014, 2015). The model predicts a low TP concentration of 3.6 µg/L for 

undeveloped conditions, based on just natural loads. This undeveloped scenario assumes that less 

than 15% of the watershed was cleared (same as the developed scenario) and that there is no P 

input from shoreline development, point sources, and agriculture, and no internal load, while input 

via precipitation and from wetlands are not changed. 

The PWQO (Provincial Water Quality Objectives) for lakes on the Precambrian Shield allows a 

50 per cent increase in TP concentration from a modeled baseline of water quality in the absence 

of human influence. Multiplying the undeveloped TP result by 1.5 yields a MOECC capacity 

threshold of 5.4 µg/L. This means that the current spring concentration of 8.3 µg/L, as well as 

modelled summer and summer-fall concentrations are above the MOECC capacity threshold of 

1.5 times the background load.  

This partitioning of loads not only means that Long Lake is at capacity with respect to MOECC 

loading criteria, but that anthropogenic loads have to be decreased, if any deterioration of Long 

Lake water quality and cyanobacteria blooms are to be avoided. According to the mass balance, 

upstream anthropogenic sources only contribute 8%. Nonetheless, addressing these P sources 

would help Long Lake, in addition to the upstream lakes (Richard, possibly Silver and McFarlane 

Lake). While this study is not to evaluate any capacity of the upstream lakes, it appears that 

Richard, possibly Silver and McFarlane Lake reached capacity as well, which should be 

investigated and considered by the responsible governmental agencies.  

The most direct approach to averting increased eutrophication is the prevention of additional 

sources by new development and the diminishment of existing external inputs.  Existing excessive 

nutrient input include faulty septic systems, point sources of malfunctioning waste water treatment 

plants, and cosmetic fertilizer application. Restoration measures include the installation of 

vegetative buffers close to the lake shore and the application of other well-established best 

management practices (BMPs). Such measures would also decrease the fraction in the sediment 

that is released as internal load and possibly triggers the cyanobacterial blooms.  

Without such action the frequency of cyanobacteria blooms will probably increase because of 

climate change. The predictions include the increase of temperature, which increases both internal 

load (available phosphate) and cyanobacteria abundance, and amplified extreme weather events 

like flash floods, which increases external inputs from runoff.  

Further studies including more consistent monitoring of the trophic state variables, especially of 

phosphorus, throughout the year and in all basins, the quantitative and qualitative identification of 

cyanobacteria and other limnological assessment including that of the upstream lakes as well as 

the further testing of model input and performance has been suggested throughout this report. But 

these tasks can hardly be accomplished and supported by a lake association like LLS. 
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