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Fiddler's Lake Treatment System Study - pH Compliance Point Assessment 

1. Purpose/Report Summary 

To present to the Mackenzie Valley Land and Water Board (MVLWB or the 
Board) the Fiddler's Lake Treatment System Study on the pH Compliance 
Point submitted by the City of Yellowknife (the City) under Water Licence 
(WL) MV2009L3-0007. 

2. Background 

• July 10, 2009- WL application submitted; 
• July 20, 2009- WL application sent out for review; 
• September 30, 2009- WL application comment deadline; 
• November 5, 2009 - Board exempts WL application from preliminary 

screening; 
• November 12, 2009- Technical session held; 
• December 15, 2009 - Pre-hearing conference held; 
• April 1, 201 0 - Draft WL and Reasons for Decision presented to the 

Board; 
• May 31, 2010- WL MV2009L3-0007 issued for 12 years; 
• November 24, 2011 - Request received to extend submission dates 

for Lagoon documents; 
• December 19, 2011 - Board staff met with City representative and 

Inspector to discuss WL Plan submission schedule; 
• January 9, 2012 - City submitted a Request to modify Plan 

submission dates including a revised schedule; 
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• February 16, 2012 - Board approves extension of submission dates 
for Lagoon documents; 

• May 29, 2012 - City submits Fiddler's Lake Treatment System Study 
on the pH Compliance Point; 

• June 12, 2012- Request for comments on the study; 
• July 9, 2012- Comment deadline; 
• July 13, 2012 -City response to comments received; and 
• August 2, 2012- Study presented to the Board. 

3. Discussion 

The Fiddler's Lake Treatment System Study on the pH Compliance Point 
was submitted in accordance with Part D, Item 19 of the City's WL 
MV2009L3-0007. The WL states: 

0.19 The Licensee shall, within 18 months of issuance of this Licence, 
submit to the Board for approval, a report that includes, but is not limited 
to: 

a) Occurrence and generation of algal blooms within the 
Sewage Disposal Facilities; 

b) The associated impacts of seasonal changes in pH; 
c) Evaluation of mitigative measures to achieve water quality 

compliance at SNP 0032-F3; and 
d) An implementation plan and schedule for mitigative practices, 

if required. 

This WL was issued on May 31,2010. On February 16,2012 the Board 
approved an extension for the submission date of the Study to May 31, 
2012. The Plan was submitted on May 29, 2012 and the plan review 
processes commenced on June 12, 2012. 

The study is complete with the exception of an implementation plan and 
schedule for mitigative practices (as per d above). The City has requested 
in an email letter dated July 23, 2012, that the implementation plan and 
schedule will be supplied to the Board upon receiving and analyzing the 
results from two other sewage lagoon studies. The results from the 
Sewage Effluent Characterization Study and the Fiddler's Lake Treatment 
System Plan due October 31, 2012 will aid the City in deciding the 
necessary mitigative practices to achieve water quality. 

4. Comments 

Not applicable. 
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5. Review Comments 

See attached Review Comment Summary Table. Comments were 
received from Aboriginal Affairs and Northern Development Canada 
(AANDC). 

6. Security 

Not applicable. 

7. Conclusion 

The implementation plan and schedule for mitigative practices relies on 
data that is not yet complete and analyzed. The City will be able to 
determine which mitigative measures to employ, to achieve water quality, 
upon completion of two other sewage lagoon studies. 

8. Recommendation 

Board staff recommends that the Board conditionally approve the Fiddler's 
Lake Treatment System Study on the pH Compliance Point, and that the 
implementation plan and schedule for mitigative practices be considered 
once the results from the Sewage Effluent Characterization Study and the 
Fiddler's Lake Treatment System Plan are available. 

9. Attachments 

• July 23, 2012 email from the City requesting the implementation plan 
and schedule for mitigative practices be postponed; 

• Reviewer Comment Summary Table; and 
• Draft Conditional Approval Letter. 

Respectfully submitted, 

Crystal Thomas 
Regulatory Officer 
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Fiddlers Lake Sewage Lagoon Study- pH Compliance Point Assessment- MV2009L3-0007 

Type A- City of Yellowknife- Yellowknife) NT 

Compliance point 

transfer from F3 to F1 
Figure 1-1 illustrates site F3 as being about 

half way between the Fiddler's lagoon 

decant and the final outfall into Great 

Slave Lake. However, Site F1 is located 

much further downstream, closer to Great 

Slave Lake outfall. As a mitigative 

measure, the study suggest a change of 

compliance point from the current F3 

location to the previously used Fllocation 

and therefore allowing for further 

treatment to occur before compliance is 

evaluated. 

MNDC believes that a change to the 

compliance locations (i.e. further 

downstream) may resolve some 

compliance issues but would not work at 

reducing pH spikes or algal overgrowths at 

the F3 sampling location. 

MN DC believes that there is a potential 

for the algal overgrowth and pH issues to 

get worse over time and as a result of 

warmer summer temperatures (potentially 

related to climate change scenarios). 
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MNDC understand the intent behind suggesting 

a change oftocation to the compliance point. 

However this change may not reduce all 

compliance concerns and the issues occurring at 

Site F3. Describe the management actions and 

contingencies that exist if the algal overgrowth or 

pH issues continue and get worse with time. 
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2 cont'dlAANDC 

Fiddlers Lake Sewage Lagoon Study- pH Compliance Point Assessment- MV2009L3-0007 

Type A- City of Yellowknife- Yellowknife, NT 
-

pH spikes and algal 

overgrowths -

Recommended 

-

A year long monitoring program was 

conducted in 2011 at various points along 

the Fiddler's system by Dillon Consulting, 

mitigative measures at las per requirement D.19 of the City of 
Fiddler's Treatment Yellowknife's water licence. Results 

System indicated a pronounced "pH spike" that 

lasted for three months over the summer 
(Table 3.1). Elevated pH levels have been a 

-

AANDC supports a more continuous discharge 

regime through multiple decanting events during 

the summer/fall periods each year. This may 

reduce pressure on the decanting structure, 

which needs to be replaced as adequate 
containment has failed on numerous occasions in 

the past 3 years. 

recurring summer problem at F3 AANDC recommends more detailed SNP sampling 

(compliance point) for as far back as data for at the F3 location which would be used to 
were analyzed (since 1999). verify the success of the recommended discharge 

approach (reduced pH spike and algal blooms). 

This information should then be used to 

determine if further action and mitigation of the 
sewage decant is required. 

pH spikes and algal 

overgrowths -
Algal overgrowths have been observed in lSame as above 
FS, F4 and F3 (Figure 3.3 to 3.5}. While 

Recommended algae is a normal and integral component 

mitigative measures at of wastewater treatment, algal overgrowth 
Fiddler's Treatment or blooms cause can increase in BOD, TSS 

System and pH levels. The report specifies that 

sunlight, heat and nutrient inputs can all 
contribute to algal overgrowth and pH 

increases by a loss of oxygen. 

Characterization of Site F3 indicated that 
I aquatic vegetation was abundant with 

Canadian Pondweed and floating 

Duckweed dominating the surface while 

green microbial algal mats were observed 

in shallow margins. 
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2 cont'd AANDC 

Fiddlers Lake Sewage Lagoon Study- pH Compliance Point Assessment- MV2009L3-0007 

Type A- City of Yellowknife- Yellowknife, NT 

Reviewer Cornrnent 
pH spikes and algal A 65% increase of the City's wastewater Same as above 

overgrowths - discharge was noted between the year 

Recommended 2010 and 2011 (from 2, 782,095 m3 to 

mitigative measures at 4,305,107 m3). Limiting of the volume of 

Fiddler's Treatment nutrient input is a suggested mitigation for 

System problems downstream. The Dillon study 

suggested more continuous discharge 

through multiple decanting events over 

the open water season instead of one-time 

events at the end of the summer. For 

example, 10% (of total volume) would be 

discharged in mid-summer (June/July), 

35% at end of summer (August), 40% in 

early fall (September) and the remaining 

wastewater volume in the fall 

(October/November). 
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Fiddlers Lake Sewage Lagoon Study- pH Compliance Point Assessment- MV2009L3-0007 

Type A- City of Yellowknife- Yellowknife, NT 

As site Fl has been used for compliance and 

is still a con~iderable distance away from 

Great Slave ~ake, the City would like the 

compliance point to be moved from F3 to Fl. 
This does not mean that sampling at F3 

would stop that if problems arise at F3 

that they would not be dealt with. However, 

based on the pH Study, the lagoon Is 

operating exactly as expected. It has not 
been shown that the pH spike that is 

is having an impact on the 

environment All toxicity testing 

come back with zero 

mortality At this based on this 
study, it is npt apparent that any 
management actions or contingency plans 

are required. 

Proponent has addressed the concern raised. 
Proponent will use results from the Sewage 

Effluent Characterization Study and the 

Fiddler's lake Treatment System Plan to 

determine necessary mitigative practices. 
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Fiddlers Lake Sewage Lagoon Study- pH Compliance Point Assessment - MV2009L3-0007 

Type A- City of Yellowknife- Yellowknife, NT 

The City agrees that a more continuous 

discharge is the preferred method to deal 

with the pH spike at F3. However, as the 

existing water licence requires sampling 

weekly during decant, it is unclear what is 

expected by a more detailed SNP sampling 

for F3. Under the CCME guidelines for waste 

water, sampling during decant periods is 

done every two weeks. We are already more 

stringent which does have an impact on City 

operational budgets. Any changes to 

sampling parameters will also have an effect 

on the City's budget. 

Note: the City is looking into the dramatic 

increase in waste water volumes that has 

occurred over the last 2 years as it appears 

there is an error in the equipment that 

measures the flows. 

Same as above 

Proponent has addressed the concern raised. 

Proponent will use results from the Sewage 

Effluent Characterization Study and the 

Fiddler's Lake Treatment System Plan to 

determine necessary mitigative practices. 

Same as above 

Page 5 of 6 



Same as above 

Fiddlers Lake Sewage Lagoon Study- pH Compliance Point Assessment- MV2009L3-0007 

Type A- City of Yellowknife- Yellowknife, NT 

Same as above 
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