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Overview

• Mandate

• Relevant acts and regulations

• Status of Environment and Climate Change 
Canada’s concerns

• Outstanding comments and recommendations



Environment and Climate 
Change Canada’s Mandate

• Preservation and enhancement of the quality of the 
natural environment, including water, air and soil 
quality:

• Coordination of the relevant policies and programs of 
the Government of Canada;

• Renewable resources, including migratory birds and 
other non-domestic flora and fauna

• Meteorology; and

• Enforcement of regulations



Relevant acts and regulations

• Department of the Environment Act 

• Canadian Environmental Protection Act

• Fisheries Act – Pollution Prevention Provisions

• Migratory Birds Convention Act

• Species at Risk Act



Type A Water License Renewal Application

Current status of ECCC Comments

Type A Water Licence Renewal Application

ECCC-1 Compliance Point (F3 frequented by fish) Unresolved

ECCC-2 Phosphorous Treatment Unresolved

ECCC-3 Nitrogen Treatment Unresolved

ECCC-4 Proposed Mixing Zone – Great Slave Lake Unresolved

ECCC-5 Interim Water Quality Action Levels -

Phosphorous

Unresolved

ECCC-6 Proposed Phosphorous Objectives at 

0032-F3

Unresolved

ECCC-7 Great Slave Lake Monitoring Unresolved



ECCC-1 Compliance Point 
(F3 frequented by fish) 

Licence Effluent Quality Criteria (EQC) currently apply to discharges from the Fiddler’s 
Lake Treatment System (FLTS) at the outflow of F3 (Station 0032-F3). 

F3 is currently considered the final portion of the polishing wetlands, rather than a post-
treatment receiving environment, which is why sampling occurs at the outflow of F3 
rather than the inflow. 

ECCC observed the presence of fish in F3 in 2018, and therefore the use of F3 as a 
polishing component of the wetland system may need to be revisited, as meeting EQC 
at the outflow of F3 may not be sufficiently protective of seasonal fish use in F3.

Recommendation:

ECCC recommends monitoring and characterization of F3 inflow and that further 
discussions be held regarding F3 inflow in the context of potential effects to fish and fish 
habitat.



ECCC-2 Phosphorous Treatment

The trophic condition at Station 0032-F1 is now in the hyper-eutrophic range. 

Increases in productivity have been observed well into Great Slave Lake at the outflow of 
the Fiddler’s drainage. This change is primarily attributable to phosphorus loading. 

There will be continued phosphorus accumulation within the system, resulting in prolonged 
effects on the aquatic receiving environment and extending the area of eutrophication in 
Great Slave Lake. 

Lake F3 exhibited the highest sediment phosphorus concentrations. Lake F3 phosphorus 
retention capacity, and how close the system is to reaching capacity, is unknown. 

Average levels for Station 0032-F1 met or exceeded lagoon concentrations from 2011 to 
2019, suggesting more transport of phosphorous, rather than removal or uptake.

Recommendation:

ECCC supports the proposed path forward regarding phosphorus treatment, and 
recommends that targets for phosphorus treatment efficacy should be identified that are 
both reasonably achievable and as low as possible to reduce loadings. Removing 
phosphorus in effluent will be the first step in reducing eutrophication in the Fiddler’s 
drainage system.



ECCC-3 Nitrogen Treatment

The City acknowledges the concerns related to nitrogen levels in the lagoon system, 
and indicates that the City is considering ammonia removal options, if necessary.

It is unclear whether the City will move forward with the described ammonia removal 
options of its own accord; this was not included in the schedule of planned items and it 
is unclear what will lead the City to determine if ammonia removal will be deemed 
necessary.

Recommendation: 

ECCC recommends that wastewater treatment for the reduction of nitrogen be 
completed upstream of the F6 control structure.

ECCC recommends the City provide the following information regarding ammonia 
removal:

- Clearly identify what would constitute conditions under which ammonia removal is 
“deemed necessary” and would be implemented by the City; and

- Describe any constraints to implementing ammonia removal and identify potential 
methods/options to reduce constraints.



ECCC-4 Proposed Mixing Zone –
Great Slave Lake

ECCC notes that the challenge with meeting water quality objectives downstream of 
Station 0032-F3 is a result of loadings to the FLTS to such an extent that F3 is now 
acting as a parameter source, rather than a sink.

The proposed use of Great Slave Lake as a mixing zone is contradictory to the original 
intent of the treatment system to meet background water quality at Station 0032-F1 and 
extends the impacted area beyond what was previously assessed. 

Recommendation: 

ECCC reiterates the recommendation that Great Slave Lake not be designated as a 
mixing zone. Given that environmental effects from the FLTS are already extensive, 
ECCC recommends the immediate focus be on protecting the system downstream of 
Station 0032-F1 and working towards restoration of the downstream aquatic 
environment, including restoration of water quality in the immediate receiving area of 
Great Slave Lake. ECCC also recommends that reductions in nutrient loading in Great 
Slave Lake be a goal of treatment being implemented upstream of F6 (lagoon discharge 
point).



ECCC-5 Interim Water Quality Action 
Levels – Phosphorus

Total phosphorus (TP) levels in the outfall area of the North Arm of Great Slave Lake are in the 
eutrophic range, whereas dissolved phosphorus (DP) levels in the same area are in the 
mesotrophic range.

The City plans to use DP (as opposed to TP) to assess the trophic status and nutrient 
concentrations going forward.

The CCME document, "Phosphorus: Canadian Guidance Framework for the Management of 
Freshwater Systems" recommends the use of TP as the most meaningful measurement of 
phosphorus, and states: "Under normal conditions, TP is the only meaningful measurement of 
phosphorus for water...” (CCME, 2004)

Recommendation: 

ECCC recommends using total phosphorus (as opposed to dissolved phosphorus) to:

- Set water quality action levels and triggers; and

- Assess phosphorus concentrations and trophic status in the FLTS and receiving environment, 
including Great Slave Lake.

In addition, ECCC recommends that water quality restoration goals be identified and an action 
plan to achieve these goals be developed. Improving effluent quality is essential to restoring 
water quality.



ECCC-6 Proposed Phosphorus 
Objectives at 0032- F3

TP average annual concentrations at Station 0032-F3 were all well above the MAC 
proposed by the City as updated license requirements, and for the foreseeable future, 
F3 will act as a seasonal source of phosphorus as internal chemical cycling releases 
phosphorus from the sediments.

It would be more informative to track concentrations of TP at the inflow to F3 under 
current conditions and following treatment installation in order to measure changes in TP 
and compare to the proposed objective. 

If concentrations going into F3 are appreciably lower than discharges at the F3 
compliance point, that could inform of the need to take remedial actions for F3, as well 
as demonstrate whether the objective is being achieved by the treatment system. 

Recommendation: 

ECCC recommends monitoring TP concentrations at the inflow to F3 both prior to, and 
after implementing phosphorus removal.



ECCC-7 Great Slave Lake Monitoring

ECCC supports monitoring of Great Slave Lake and the assessment of the effects of 
ongoing effluent inputs, but suggests this information be used in the context of 
delineating the extent of current impacts and to provide a benchmark for future 
reductions.

Recommendation: 

ECCC recommends that monitoring of nutrients and chloride in Great Slave Lake 
immediate receiving waters be completed in order to delineate the extent of effects of 
ongoing effluent input, and to track changes over time.



Thank You
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