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1 Introduction 
 


The following concerns and issues have resulted from the Government of the Northwest 


Territories’ (GNWT) review of plans, proposed monitoring programs and submissions as 


part of the City of Yellowknife’s (The City) water licence renewal application MV2021L3-


0003. This Technical Intervention explains the GNWT’s concerns and provides 


recommendations for the Mackenzie Valley Land and Water Board’s (the Board’s) 


consideration.  


The GNWT appreciates the opportunity to express its concerns and provide 


recommendations and suggestions to the Board. The GNWT intends to provide 


technical input at the public hearing on September 14-16, 2021 to assist the Board in 


making decisions related to this water licence renewal. 


2 Report Outline  
 


This Technical Intervention is structured to discuss components included within the 


water licence renewal application and supporting documents. The intervention is divided 


into the following sections: 


Section 1 – Introduction to the Technical Intervention and the GNWT’s involvement in 


the regulatory review; 


Section 2 – Report Outline;  


Section 3 – General Comments and Recommendations; 


Section 4 – Discussion of GNWT recommendations related to the Fiddler’s Lake 


Treatment System (FLTS); 


Section 5 – Discussion of GNWT recommendations related to Solid Waste Disposal 


Facilities (SWDF);  


Section 6 – Discussion of GNWT recommendations related to Management of Water 


Treatment Plant (WTP) Wastes. 
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3 General Comments and Recommendations  
 


3.1 Management Plan Updates  


“Summary” or “Revision” Tables are typically found at the beginning of management 


plans and are useful in tracking updates to those plans from former versions. This table 


provides a brief description of each change, along with the associated section and page 


number where those changes can be found. As such, these tables are an important 


feature, facilitating efficient reviews and preventing the need to compare a new and old 


version line by line. 


During a preliminary review of renewal materials conducted by the City (prior to the 


submission to the Board), the GNWT noted that commenting in each plan that “All” 


sections were updated without providing specific details was not sufficient. A similar 


comment was also included during the initial water licence application review through 


the Board process (ENR comment #99). At a minimum, this would apply to the following 


plans:  


 Hazardous Waste Management Plan (v.6);  


 Spill Contingency Plan (v.8);  


 Sewage Disposal Facilities Operations & Maintenance (O&M) Plan (v.3);  


 Solid Waste Disposal Facilities O&M Plan (v.6);  


 Composting Facilities O&M plan (v.4); and  


 SWDF Interim Closure and Reclamation Plan (ICRP) (v.4).  


In a response to ENR #38 provided during the initial water licence application review, 


the City stated that because each management plan underwent extensive revision 


throughout, specific details could not be provided.  


The GNWT notes that the City had previously committed in the past to outline changes 


in their Summary Table (ENR Comment #2 - SWDF O&M (v.5) – Staff Report and 


Recommendations, Aug 17, 2017). As an example, in the past, important information 


was removed from a management plan with respect to monitoring and results 


submission without highlighting this removal in the summary (see December 2018 


SWDF O&M Plan (v.5.1). Following that event, the Board had requested that 


information updates be clarified in updated management plans.  


The GNWT is of the opinion that updating entire documents without clearly indicating 


each change made between versions has the potential to create regulatory 


inconsistencies by potentially removing agreed upon decisions and practices.  
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For that reason, the GNWT does not support approval of management plans in their 


current form, where revision tables indicating specific changes have not been included. 


As such, each of these management plans should be re-circulated for review once the 


revision tables have been supplemented with the necessary information.  


Recommendations:  
 


1) The GNWT recommends that all management plans submitted as part of the 


City’s water licence renewal process not be approved at this time, and that these 


plans be re-circulated for review and approval once they have been 


supplemented with the necessary information.  


 


2) To prevent any future confusion with respect to changes made between different 


versions, ENR recommends that the Board add a condition in the new licence 


requesting that management plans and documents first be submitted as a  


‘tracked changes’ version, prior to accepting all changes into a final version. 


 


3.2 Water Management Plan and O&M Manual Summaries 


A Water Management Plan (WMP) was submitted several years ago by the Town of 


Hay River on their own initiative. Concerns were expressed however last year during 


that water licence renewal process that this new WMP document was duplicating SNP 


monitoring details, waste management procedure, and other information, which were 


already described (and regulated) under other water licence conditions and associated 


management plans. As such, it was then suggested that this WMP could be creating 


unnecessary regulatory inconsistencies. The Town of Hay River subsequently 


acknowledged these concerns and agreed that the WMP be kept separate from the 


water licence process and that references to the WMP be removed from the water 


licence.  


With respect to the City of Yellowknife renewal process, a new document entitled "City 


of Yellowknife Water Management Plan and O&M Manual Summaries" was created and 


submitted as part of the water licence renewal. This document somewhat resembles the 


components and context of the Hay River WMP mentioned above. Although highly 


informative for anyone wanting a summary of water and waste management activities 


completed by the City, the GNWT remains unclear of the purpose of this document as 


part of the current renewal application process. Using the above listed rationale and 


from past experience, the GNWT therefore respectfully proposes that the plain 


language summary document "City of Yellowknife Water Management Plan and O&M 


Manual Summaries" not be inserted and referenced in the new Water Licence. 
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Recommendation: 
 


3) The GNWT respectfully recommends that the "City of Yellowknife Water 


Management Plan and O&M Manual Summaries" be kept separate from the 


water licensing process. 


 
 


3.3 Site map improvements  


 
As part of the aforementioned plan updates, it was also noted that several maps and 


figures used in past plans and document versions have been removed. These maps 


and figures have been replaced by one figure for all plans, without outlining plan - 


specific components. Changes were such that reviewers with limited knowledge of the 


site may have difficulties interpreting elements of the map with the City of Yellowknife 


SWDF site itself. For example, the North orientation that was used during all past 


versions was shifted 90 degrees to the right. Therefore, the North arrow, is now pointing 


East.  


Additionally, the road that was represented in the past at the bottom of the map no 


longer consists of the airport road, but rather the road formally leading to Ingraham Trail 


where the entrance way to the ski club is located. The new figure also presents a closer 


focus to the SWDF site, where former points of reference representing the surrounding 


water bodies and receiving environment from the SWDF runoffs (e.g. Jackfish Lake, 


Back Bay) have been cut off.  


Other examples include: 


 In the planning of the closure and reclamation of the SWDF, former Figures 2 & 3 


in the SWDF ICRP (v.3) (p. 9 & 11) were removed.  


 The identification of the baling facility, previously indicated on p. 45 of the 


December 2018 SWDF (v.5.1) (between the "Public Drop-off Area" and the 


"Storage/Shredding Site for Tires & Wood"), was also removed on the new 


figure, identified as Figure 2 in this plan.  


Recommendations:  
 


4) The GNWT recommends that next revisions of management plans return to the 


same level of detail provided in previous plans and include consistency to allow 


comparison with past figures (e.g. Orientation of figures (North arrow), inclusion 


of water bodies surrounding the SWDF). 


 







7 
 


 


5) ENR recommends that the Proponent ensure that all SWDF waste management 


areas, such as the baling facility, are properly identified on each map/figure.  


4 Fiddler’s Lakes Treatment System (FLTS)  
  


4.1 Current Status - Recent research initiatives and impacts to FLTS  


 
4.1.1   


Research and studies have been conducted in recent years which have identified 


increased phosphorus water quality concentrations along the FLTS. The Centre for 


Advancement of Water and Wastewater Technologies (CAWT) at Fleming College 


(2019) indicated that phosphorus water quality concentrations in different locations, 


including Lake F3, had nearly doubled between 2000 and 2019. And although 2019 


phosphorus concentrations at the outfall of the FLTS were generally lower than the 


2000 values, phosphorus levels in the mixing zone of Great Slave Lake (GSL) continue 


to remain elevated when compared to other GSL locations within the lake (CAWT, 


2019). 


Moving downstream from the lagoon, the SNP monitoring points are as follows:  


1) F6 (or 0032-F6) at the decant structure from the lagoon; 


2) F3 (or 0032-F3) at the compliance point, located approximately halfway 


downstream the length of the 13 km FLTS. Of note, treatment objectives for 


phosphorus at the end of F3 have been 1 mg/L (average concentration) and 2 


mg/L (maximum) in the last 2 water licences, and; 


3) F1 (or 0032-F1) located approximately 1.5 km inland from Great Slave Lake.  


Several of the highest phosphorus concentrations have been monitored at SNP 0032-


F1 (or F1), and at the nearest monitoring point to GSL.  


The water was classified as hyper-eutrophic at F1 (p. 32, FLTS Management Plan 
(v.3)), and as mesophilic to meso-eutrophic in the mixing zone receiving the outflow 
from the FLTS in the GSL receiving environment (2019 CAWT water quality 
assessment, as defined by CCME 2004’s Table 12). Treatment objectives of 5 mg/L 
(average concentration) and 10 mg/L (maximum) for total ammonia at F3 were also 
inserted in 2002 in the N1L3-0032 water licence. An upward ammonia trend was also 
noted at F1 over the past 3 years, as specified in p. 34 of the City’s FLTS Management 
Plan (v.3).  
 
4.1.2  Water Quality - metals 


Water quality peaks for metals were reached at F1 in 2019, such as in November 3rd 


with concentrations of 2.11 mg/L for aluminum (CCME-PAL of 0.1 mg/L), and on March 
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Figure 1.  Aluminum - SNP water quality monitoring results (in mg/L), monitored between 


2018 and 2020, at F3 and F1.  


 


 


Figure 2.  Iron - SNP water quality monitoring results (in mg/L), monitored between 2018 


and 2020, at F3 and F1.  


 


 


29th and Nov 13th for iron (CCME-PAL of 0.3 mg/L) with concentrations of 6.4 mg/L and 


2.6 mg/L respectively.  
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Figure 3.  Fluoride - SNP water quality monitoring results (in mg/L), monitored between 


2018 and 2020, at F6, F3 and F1.  


 


 


Water quality sampling by the CAWT in 2020 at the very end of the FLTS (or F11), 


observed concentrations of 0.48 mg/L for aluminum, and 3.62 mg/L for iron. Elevated 


levels monitored the year before (in 2019) also extended into GSL in the receiving 


environment, with concentrations remaining above CCME-PAL for iron at approximately 


2 km from the outfall, i.e. 0.646 mg/L at YK1 and 0.308 mg/L at YK8 (p. 24, (2019) 


CAWT - Fleming College Report). Elevated levels of Fluoride were monitored above the 


CCME-PAL limits of 0.12 mg/L in 2018 and 2019, at SNP monitoring locations for F1 


and F3, such as presented in the graph below.  


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Finally, water quality concentrations above CCME-PAL’s 0.03 mg/L for zinc, were 


monitored in the GSL receiving environment by the CAWT in 2019, and in both 


transects.  


4.1.3  Sediment quality - phosphorus and ammonia 


 
Section 4.2 (p. 36) of the CAWT 2020 report, states that “the comparison of the 2020 


phosphorus concentrations to those observed twenty years earlier by Dillon and 


Environment Canada (2000) and the sediment core depth data suggest that phosphorus 


concentrations are increasing with time throughout the FTLS”. In their conclusion, the 


CAWT outlines that like water concentrations at F3, concentrations nearly doubled for 
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Table 1.  Sediment quality concentrations monitored by the CAWT – Fleming College in 


2020 at F11, compared to the CCME Sediments for Protection of Aquatic Life (PAL).  


 


 


phosphorus in Lake F3 sediments between 2000 and 2020. As stated, “further support 


of increasing phosphorus concentrations within the system are evident in the sediment 


depth profiles. Phosphorus concentrations in the shallow sediments (0-10 cm depth) are 


greater than observed in the 10-20 cm depth in Lakes F4, F3, and F1 and are greater 


than observed in the 20-30 cm depth at F3 where deeper sediment deposits exist” (p. 


38, (2020) CAWT – Fleming College report). 


4.1.4 Sediment quality - metals 


 
CAWT (2020) observed that the sediment concentrations increased by 90% moving 


downstream from F4 to F11, for the following metals: aluminum (Al), barium (Ba), 


cadmium (Cd), chromium (Cr), iron (Fe), potassium (K), magnesium (Mg), manganese 


(Mn), titanium (Ti), thallium (Tl) and vanadium (V). As outlined in the report (p.23), 


“these increasing [sediment] concentrations suggest a downstream migration of these 


elements towards GSL”. The CCME Sediment Quality Guidelines for the Protection of 


Aquatic Life (PAL) limits were used in Table 1 below, to provide some insights on the 


significance of sediment concentrations monitored at the last point along the FLTS (or 


F11), prior to entering GSL: 


 


Parameter 
Sediments Concentrations at 
F11 (mg/kg) 


CCME Sediments for PAL 
(mg/kg) 


Cadmium 9.94 0.6 


Chromium 69.7 37.3 


Copper 65.2 35.7 


Zinc 133 123 


Arsenic 24.2 5.9 


 
 
 
 


4.2  FLTS Protection, Monitoring and Reporting 


4.2.1  Other usages of the FLTS 


 
The FLTS was also used by the City for the final disposal location for their Baling 


Facility industrial landfill wastes from 1993 to 2020 inclusively. CAWT (2020) illustrates 


that while the FLTS remains effective at reducing concentrations of wastewater-related 


parameters such as biological oxygen demand (BOD)5, total nitrogen, ammonia and 


ortho-phosphate, this may not be true for other industrial-related non-sewage 
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parameters such as increasing concentrations for parameters such as aluminum, iron 


and manganese moving away from F4 towards F11 and GSL (Figure 4). 


 


 


 


 


 


 


 


Figure 4 Table 9 from CAWT (2020) showing a summary of selected water quality parameters 
measured within the water column (lake water) for site sampled along the FLTS, March 2020. 


The GNWT is concerned with these values and wishes to underline the importance that 


conditions of the new licence be crafted with goals and actions towards the restoration 


of the FLTS in mind, and to work confidently at reversing some of these impacts.  


The GNWT is of the opinion that conditions of the new licence should impose due 


diligence goals, planning and operational actions from the City. Should non-sewage 


wastes discharges at the FLT still occur moving forward in certain cases despite the 


City’s commitment to a Leachate Management Facility, associated risks should be 


properly assessed with relevant comprehensive studies, quantifying the risks and 


impacts to the FLTS. This is discussed further in Section 5 related to the SWDF. 


4.2.2  Loadings into the FLTS 


 
At the previous Water Licence Renewal Public Hearing in 2010, Environment and 


Climate Change Canada stressed the importance of minimizing loadings to the FLTS 


(MV2009L3-0007 City of YK Public Hearing Transcript, January 2010, p. 63). The City 


then specified that while they had not considered it, they were interested in considered 


options to reduce loadings into the lagoon in the interest of addressing the phosphorus 


loading issues.  


It was specified in NWT Sewage Disposal Facility Assessment report, (Dalhousie 2021) 


that “Maintaining consistent biological activity within lagoons, specifically those in cold 


climates, can be challenging. A number of operational and maintenance best practices 


at the lagoon level could be considered, including de-sludging of the lagoon, a decrease 


in mass loading of the system through influent water quality restrictions, or the addition 
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of pre-treatment within the lagoon itself such as chemical precipitation for the removal of 


phosphorus.  


Dalhousie (2021) further specifies that “As the wastewater production volumes reported 


were consistently greater than the lagoon holding capacity, overloading of the FLTS 


may account for some of the challenges encountered when attempting to meet water 


quality requirements and objectives outlined in the current water license. Overall, it 


appears as though the Fiddler’s Lake Lagoon is currently not of sufficient capacity to 


store 12-months of wastewater. In order to accommodate the current (and historical) 


wastewater volumes produced by the community of Yellowknife, additional raw 


wastewater storage, pre-treatment, diversion of some waste streams, or an additional 


treatment facility may be required”. 


  Phosphorus and ammonia 4.2.2.1


 
No control strategies were specified in the Water Licence Application for loadings going 


into the Fiddler’s lagoon, for which concentrations along the FLTS have been a concern 


for several decades. 


The addition of coagulants such as ferric chloride and aluminum sulphate for chemical 


precipitation of phosphorus were suggested in former versions of the FLTS 


Management Plan. However, no loading control strategies were suggested to decrease 


mass loading of the system to control further accumulation along the FLTS.  


Total Ammonia Nitrogen (TAN) issues and concerns along the FLTS were also 


expressed during previous water licence processes which resulted in treatment 


objectives of 5 mg/L for total ammonia (maximum concentration of 10 mg/L) being 


implemented at 0032-F3 in Water Licence N1L3-0032. The FLTS Management Plan 


(v.3) indicated that an upward water quality trend has been noted at the 0032-F1 over 


the past 3 years, with several results above the maximum of 5 mg/L and two peaks over 


10 mg/L in 2010 and 2013. 


In 2018, a jurisdictional review of non-sewage standards used throughout in Canada 


was completed by the Center for Water Resources Studies (CWRS) of Dalhousie 


University. This review was submitted to the Board during the initial water licence 


application review. Through that compilation, it was identified that the By-Laws of 10 


Canadian cities have determined a concentration limit between 8-10 mg/L for 


phosphorus in non-sewage wastes discharged to local sewer and/or lagoon systems. 


As also specified in earlier comments by the GNWT during the current renewal process, 


this same investigation identified ammonia as a CEPA Schedule 1 toxic substance that 


may inhibit biological treatment in wastewater systems. This prompted the CWRS to 
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suggest a limit of 24 mg/L for ammonia, for non-sewage waste discharges then 


considered for disposal at the FLTS (directly or indirectly).   


The City introduced their plans for the implementation of a Leachate Management 


Facility (LMF) that will prevent loading of non-sewage leachate to the FLTS (see 


Section 4). However, it would appear that non-sewage discharges to the FLTS will still 


be occurring in some cases in the short-term (e.g. baling facility leachate until 


piping/tanks re-configuration, water treatment plant residual wastes, etc.). As such, it is 


the GNWT’s opinion that loading limits be set until the LMF is operational and can 


accept non-sewage leachate.  


Recommendations: 


6) The GNWT recommends the following loading limits be used for non-sewage 


wastes still considered for disposal to the FLTS until such a time as the LMF is 


fully operational and able to accept non-sewage wastes: 


1) phosphorous loading limit of 8-10 mg/L 


2) ammonia loading limit of 24 mg/L 


 


  Metals 4.2.2.2
 


Similarly, as noted above, it would appear that non-sewage discharges to the FLTS will 


still be occurring in some cases in the short-term (e.g. baling facility leachate until 


piping/tanks re-configuration, water treatment plant residual wastes, etc.) As such, 


water quality restrictions will be required to decrease the mass loading of the system 


and facilitate restoration of elevated water and sediment quality. As specified in the 


above section, recommended limits were also based on Dalhousie (2018). 


Recommendations: 


7)  The GNWT recommends the following loading limits for all non-   sewage wastes 


that may still be discharged to the FLTS until such a time as the LMF is fully 


operational and able to accept non-sewage wastes: 


 aluminum loading limit of 8-10 mg/L; 


 iron loading limit of 3 mg/L; 


 zinc loading limit of 0.5 mg/L; 


 copper loading limit of 1 mg/L; 


 fluoride loading limit of 4 mg/L. 
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4.2.3  SNP Monitoring – New monitoring locations proposed 


 


The SNP monitoring program for the FLTS should be supplemented in a manner that 


provides a clear picture of the status of the FLTS as a whole. The addition of SNP 


monitoring locations would also help to inform and indicate if section(s) of the FLTS 


could be more impacted than others and require further mitigation actions.  


  SNP at Lake F3’s inlet 4.2.3.1


 


Lake F3, located halfway in the middle of this large system, is deeper and larger when 


compared to other areas of the system and acts as a large reservoir where important 


changes have been monitored in the past 20 years. Since the current compliance point 


is located at the outlet of Lake F3, understanding the quality of wastewater going into 


Lake F3 is important to understand the significance of treatment processes occurring at 


this stage. Adding an additional SNP at the Lake F3 would therefore allow comparison 


with results collected at the current compliance point.   


Recommendation: 


8) The GNWT recommends that an SNP monitoring station be added to capture the 


quality of the wastewater traveling through the inlet to Lake F3. 


 


  SNP at the final discharge point to GSL, at F11 4.2.3.2


 


Some of the highest water and sediments concentrations were monitored at F1, as well 


as F11, located at the outlet to GSL.  


Recommendation: 


9) The GNWT recommends that an SNP monitoring station be added, at the 


location formerly identified at 0032-F11, or F11. 


4.2.4  SNP Reporting of Concentration Trends  


  Reporting for water and sediment quality  4.2.4.1


 


FLTS monitoring results submitted via annual reports typically include important data 


that are summarized and tabulated. Graphs have typically been included in annual 


reports to provide a useful visual of monthly fluctuation of the past year for regulated 


parameters such as total suspended solids, fecal coliforms, BOD and pH.  These types 
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of graphs however, would not be able to detect concentrations’ fluctuations from year to 


year, such as noted in the previously mentioned analysis between 2000 and 2020.  


In the context of upcoming operation and maintenance activities, such as sludge 


removal at Fiddler’s lagoon, which should help improve water quality along the FLTS, it 


would be useful if reporting requirements could also include trend analysis for specific 


parameters. The inclusion of trend analysis over various year could therefore inform the 


analysis of concentration trends over the past year, as well as over the long-term. This 


analysis would also help identify the efficacy of measures undertaken, and assess if 


further measures are warranted. 


The reporting of sediment quality results should also include available past/current 


sediments trends, in order to help visualize concentrations changes over time.  


Recommendation: 


10) The GNWT recommends that condition(s) of the new licence include annual 


report requirements to facilitate that regulated parameters and parameters of 


concern be reported not only as yearly concentrations fluctuations but also as 


yearly trend comparisons over time (eg. every 3 or 5 years). Alternatively, a 


condition requiring that a trend analysis be conducted every 3-5 year and 


provided to the Board could be sufficient.  


5 SOLID WASTE DISPOSAL FACILITIES (SWDF)  
 


5.1  Industrial leachate and residual solids generated  


5.1.1  Past introduction of industrial discharges to the FLTS  


Practices of non-sewage waste discharge to the FLTS were unknown during the 2010 


water licence renewal proceedings, and therefore not captured in conditions of the 


current water licence at the time of its issuance. It was with revision of the 2013 SWDF 


O&M plan (v.3) that it was specified that operational practices of industrial wastes 


discharges from the Baling Facility to the sewage lagoon, had been occurring since 


1993 (as outlined in Section 4). As per details of other management plans as well, other 


industrial wastes were also discharged to the FLTS over the years. The following 


provides an overview of the timing of the introduction of these non-sewage wastes for 


final disposal at the Fiddlers’ lagoon: 


 Baling Facility Leachate (unknown volumes)………….……….…since 1993 


 Baling Facility Residual solids (approximately 18 m3/year) …….since 1993  


 Cell A Leachate …………………………………..……...................since 2011 
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 Water Treatment Plant Backwash + Sludge (approximately 


3,500m3/year).…2018-2020 


 Water Treatment Plant Sludge (reported as 644 m3/year)………2016-2017 


This led to a request for waste characterization in order to determine the need for pre-


treatment prior to sending to the lagoon for disposal (2019 Annual Report review 


process, ENR comment #12). During the March 2017 review of the SWDF O&M plan, 


the GNWT cited a section of BC’s Hazardous Waste Regulations - Reg 63/88 [section 7 


(2)] (Column 3), Schedule 1.2, stating that:  


“a municipality must not accept non-domestic [non-sewage] waste to a municipal 


wastewater collection system unless the municipality: [section 7 (3)]: 


a) regulates the introduction of non-domestic waste through a source control 


bylaw, or equivalent measures, that provides for the pre-treatment of industrial, 


commercial and institutional discharges to the system, or  


b) demonstrates, by way of a study, that a source control bylaw, or equivalent 


measures, in not required to protect: 


(i) the wastewater facility that receives and processes the municipal 


wastewater, or   


(ii) the receiving environment.”  


The City had initially indicated that they demonstrated by way of historical results that 


the lagoon can handle leachate from the landfill. However, this statement was more 


recently revised in the City’s January 2021 FLTS Management Plan (v.3), specifying 


that "municipal wastewater facilities [or sewage disposal facilities] such as the FLTS are 


not typically designed to specifically remove metals" (Section 5.3.4, p. 38), therefore not 


offering treatment (or pre-treatment) for non-sewage wastes.  


At the technical session in June 2021, the City specified their intent to manage all non-


sewage leachate on-site in 2022, where all leachates will be “dealt with at the solid 


waste facility, rather than being taken to the lagoon” (p. 42 Day 1). The City’s new 


approach to non-sewage wastes management is supported by the GNWT.  


5.1.2  Inconsistent reporting of volumes & quality results  


In 2016 (2016 Annual Report Staff Report), the City was required by the Board to 


provide volumes and lab results for all non-sewage wastes, within their annual reports. 


These requests were for information purpose only, as no criteria or guidelines were 


adopted for non-sewage wastes. As such, even though a new SNP monitoring station 


was created to inform on the quality of leachate generated at Cell A, no limits were used 
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to prevent the discharge of Cell A leachate to the lagoon. The following tables (Table 2 


and 3) summarize the non-sewages wastes volumes and instances when laboratory 


analyses were submitted (in gray) to the Board since 2013: 


                            
 


                                  
                                                          


  Lab results submitted 


    


As seen above, information related to non-sewage wastes has not been consistently 


reported in the past.  


The GNWT does not support that unknown volumes of leachate or sludge of unknown 


quality be discharged at the FLTS. As per best management practices of non-sewage 


wastes and protective measures of the FLTS, assessment of each non-sewage 


discharge should be undertaken to assess discharge can be permitted. These 


procedures to assess leachate/sludge quality should be outlined in SWDF O&M plan 


and/or upcoming LMF O&M plan, and wherever else necessary. 


 


Recommendations: 


 


11) The GNWT recommends that provision of the new licence outline that laboratory 
results of non-sewage leachate be provided to an Inspector prior to disposal. 


 


Non-Sewage LEACHATE  - Volumes & Quality Results  


  2013 2014 2015 2016 2017 2018 2019 2020 


Bailing Facility        
Not 


reported 
Not 


reported 
Not 


reported 
Not 


reported 
Not 


reported 


Composting 
Facility       


0 0 510 94.5 0 


Landfill Cell A       0 50 0 13.5 0 


Landfill Cell B       0 0 0 0 0 


 
 
 


         


 


 


         


 
Non-Sewage SLUDGE  - Volumes & Quality Results  


  2013 2014 2015 2016 2017 2018 2019 2020 


Bailing Facility  
Sludge       


18 18 18 13.5 6.75 


Table 2.  Volumes (in m3) of non-sewage leachate, as submitted in annual reports. 


                         


 


 


 


Table 3.  Volumes (in m3) of non-sewage sludge, as submitted in annual reports. 
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12) The GNWT recommends that the water licence dictate that all non-sewage waste 
from the landfill should be diverted from being disposed at the FLTS, by a pre-
determined date suitable to the Board and the City. 


5.1.3  Leachate vs. sludge  


  Mixing of leachate with sludge 5.1.3.1


As described in p. 18 of the FLTS Management Plan (v.3), residual solids from landfill 
leachate will settle out of solution from the leachate, and accumulate at the bottom of a 
sump (i.e. as sludge) before being removed by vacuum truck (eg. Baling facility at the 
SWDF). The contaminant content of sludges from industrial landfill operations, are 
therefore more concentrated than the leachate itself. As such, prohibiting the discharge 
of sludge material (or residual solids) to the environment is best practices in industrial 
wastes management and typically require for residual solids to be separated, and 
managed differently from less concentrated contaminated liquids (or leachate).  


As per details presented previously, laboratory analyses provided in past annual reports 


have been submitted inconsistently, and no data has yet been submitted to inform on 


the quality of residual solids (i.e. sludge). With respect to Cell A for example, the 


leachate contaminant burden is well above By-Laws 4663 and the (2004) GNWT 


Schedule I for several parameters (Table 4). As such, sludge generated from Cell A 


leachate, would have a higher contaminant load.  


Parameters Results Waste origin By-Law 4663 GNWT Sch.1 


Iron 304 mg/L Cell A Leachate (2013) 5 mg/L 50 mg/L 


  217 mg/L Cell A Leachate (2019)     


Fluoride 39.8 mg/L Cell A Leachate (2015) 10 mg/L 10 mg/L 


Zinc  18.2 mg/L Cell A Leachate (2013) 5 mg/L 1 mg/L 


Aluminum 
 19.5 mg/L Cell A Leachate (2013) 


50 mg/L 
 


50 mg/L 
 


pH 
 


4.07 
 


Cell A Leachate (2013) 
 


6 to 11.5 
 


6.5-10.5 
 


BOD5 720 mg/L Cell A Leachate (2015) 500 mg/L 300 mg/L 


TDS 
 


16,700 mg/L 
5,560 mg/L 


Cell A Leachate (2013) 
Cell A Leachate (2019) - - 


Ammonia 228 mg/L Cell A Leachate (2013) None None 


  166 mg/L Cell A Leachate (2019)     


 


 


  Mixing of landfill leachate/sludge with sewage wastes  5.1.3.2


Current disposal of leachate from Cell A and Cell B is being transported by vacuum 


truck and discharged to lift station #1 or #5. During the June 2021 technical session, the 


Table 4.  Parameter concentrations (in mg/L) of Cell A leachate results monitored in 2013, 2015 


and 2019, in comparison with the City’s By-Laws 4663, and the (2004) GNWT Schedule I.  
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City confirmed that disposal of landfill cell wastes (from Cell A, Cell B or any subsequent 


future landfill cells) will be disposed at the SWDF starting in 2022 and will no longer be 


disposed at the FLTS either directly, or indirectly, via lift stations (p. 68, Day 1). 


The GNWT notes that first concerns regarding non-sewage wastes occurred around 


2011 and stemmed from baling facility wastes discharges to the FLTS. Various annual 


reports and management plans have outlined that approximately 210 bales of crushed 


municipal wastes (weighing approximately 1 ton/bale) were generated each week at the 


baling facility between 1993 and 2020.  


Various details were provided by the City over the years, in response to reviewers’ 


attempts to characterize baling facility wastes, as follows: 


 "When the level of leachate in the sump reaches a pre-determined level, samples 


will be taken and analyzed, with the results sent to the MVLWB for review. Once 


approval for disposal of the leachate has been received from the MVLWB, the 


leachate will be pumped out and disposed of at the Fiddler's Lake Sewage 


Lagoon using a vactor truck" (2013 SWDF O&M plan (v.3), Section 1.2.2). 


 “Testing of the baling facility has not, and will not, be an ongoing process. As 


such, no results will be sent to the Board prior to disposal” (SWDF O&M plan 


(v.5) August 2017 review period, response to Board staff comment #2). 


 "The documents noted indicate that testing data was not available for 2017. The 


sampling intended to be completed in 2018 was hampered by numerous factors. 


The City is currently looking at alternative disposal methods for the sludge from 


the baling sump" (2018 AR Board Staff Report, ENR comment #1 and #3). 


 "The City is currently in the process of characterizing and leachate generated 


from the baling process …" (Nov 2018 Sewage Disposal Facilities O&M plan, 


Section 5.1.2).  


 "Separation of the leachate (liquid) from the bailing sump is not possible at this 


time due to internal configuration of the baling facility" (2018 AR Staff Report, 


ENR comments #2). 


While specified at the June 2021 technical session that baling facility sludge was soon 


to be managed at the SWDF, the same could not however be confirmed for the baling 


facility leachate, as per City’s specification that baling facility leachate could not be 


separated from sewage wastes, because the baling facility on-site sump system was 


plumbed into the facility's wastewater tank. The baling facility sewage tank has therefore 


been emptied on an as needed basis, via trucks to either Lift Station #1 or #5. When 


asked to clarify when this sump-sewage tank configuration tied-in configuration was 


completed, the City specified that it had always been connected as such, since the 


baling facility began its operations in 1993. As baling facility leachate has been 


disposed with sewage for nearly 30 years (p. 70 Day) for reasons described above, best 
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management practices and protective measures for the FLTS would indicate that this 


practice should be corrected. The GNWT supports the ongoing investigations to 


determine how baling facility leachate can and be separated from the sewage tank 


wastes (p. 67 – Technical Session, Day 1).  


The GNWT notes that the City recently specified that as “the baling facility is solely for 


recyclable materials now, liquid draining into the sump will be limited, and generally 


from washing of the bailing facility floors. Volume/impact of liquid has been reduced 


since waste materials are no longer processed at the baling facility” (Proponent 


response to ENR #41). However, it could also not be confirmed that the intensive 


industrial baling of municipal wastes, such as performed for the last ~ 30 years, will not 


be returning in the future (Proponent response to ENR #57). 


The GNWT wishes to take this opportunity to re-iterate, that the mixing of industrial 


wastes with sewage wastes, should not be considered an acceptable method of 


managing non-sewage industrial wastes of unknown quality, generated at the baling 


facility, or elsewhere at the landfill site. 


During the technical session, the City specified that starting in 2022, all non-sewage 


leachate generated at the SWDF were going to be managed at the site, and no longer 


sent for final disposal at the FLTS. The GNWT supports the City’s decision to limit 


further non-sewage related contaminants inputs to the FLTS, halting decades of non-


sewage landfill industrial discharges to the sewage lagoon, generated from different 


types of landfill operations. The GNWT supports the City’s decision aligning with the 


restoration of the FLTS. 


Recommendations: 


13) The GNWT recommends that the new licence direct the City to follow through on 


their initiatives to determine and establish how baling facility leachate will be 


separated from sewage wastes, in order to be managed and disposed separately 


from sewage wastes, and to finally divert baling facility leachate from being 


disposed at the FLTS. 


 


14) Until non-sewage wastes are diverted from the FLTS, the GNWT recommends 


that the water licence require that volumes and quality of any types of non-


sewage wastes considered for disposal at the FLTS should be metered and 


characterized. 
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5.2  LEACHATE MANAGEMENT FACILITY (LMF) 


5.2.1  LMF designs and operations – approval prior to operations 


As specified during the technical session, the concept of a LMF remains fairly new and 


has not been clearly defined. It would appear that the purpose of current on-site 


infrastructure already found at the site, such as retention ponds, sumps, biopad, etc. 


could be changing and possibly become part of the LMF operations. As such, it’s 


possible that the LMF operations could be occurring in several different locations within 


the SWDF, rather than just one.  


Regarding Cell A and Cell B construction, it would appear that as-built plans were 


circulated on their own at the time, without indicating the location of the groundwater 


monitoring wells that would typically be included. To facilitate the operation of the new 


LMF and integrate all components required, provisions of the new licence may provide 


guidance to the City by listing the expected components that should be required prior to 


the commissioning of the LMF. These should include, but not be limited to: 


 secondary containment or liners,  


 confirmation of a representative and operational background groundwater 


monitoring wells,  


 groundwater monitoring well locations,  


 borehole information details, and 


 certification that liners currently in place are operational at each infrastructure 


and facilities that may be used. 


Recommendations: 


15) The GNWT recommends that the new water licence provide guidance on 


components that should required prior to the commissioning of the LMF.  


 


16) The GNWT recommends that the new water licence specify the expected items 


that should be included in a LMF O&M plan.  


5.2.2  Residual solids management and disposal at the LMF  


As specified above, the GNWT welcomes the City’s decision to manage all non-sewage 


leachate at their landfill site rather that disposing these wastes at the Fiddler’s lagoon, 


as part of the long-term goal of the rehabilitation of the FLTS.  
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As specified during the technical session, the baling facility sludge was also to be 


disposed of at the SWDF. The GNWT’s position is that all other types of non-sewage 


sludges (or residual solids), will also be managed and disposed of at the City’s 


upcoming LMF. As such, the City may consider referring to the planned facility as a 


‘Leachate and Residual Solids Wastes Management Facility’ or ‘Non-sewage Wastes 


Management Facility’ for example, in order to accurately represent the types of wastes 


that will be managed at their facility. 


Recommendations: 


17) The GNWT recommends that all non-sewage waste is managed at the LMF. 


 


18) The GNWT recommends that the City consider re-naming the proposed new 


facility, to capture the types of wastes managed at the facility/facilities. 


5.3 CLOSURE AND RECLAMATION PLANNING OF THE SWDF 


5.3.1  Locations of buried baled waste - ICRP map of the SWDF site 


As specified in the SWDF O&M (v.6) (Section 1.3, p. 10) “Since the opening of Cell A in 


2011 and until the spring of 2020, all household waste has been baled and placed in the 


cell areas”. As reported in the 2017 Annual Report (p.11), for example, approximately 


12,000 m3 of Cell A’s capacity was used for the disposal of bales of waste in 2016. 


The GNWT notes that Figure 1 submitted in the 2012 Landfill Drainage Study (p. 55), 


illustrated a few small areas identified as ‘baled waste’. At the June 2021 technical 


session, it was clarified that before the commissioning of Cell A in 2011, municipal 


waste bales were placed and buried in most of the footprint of the old landfill cell. 


Recommendation: 


19) The GNWT recommends that all ‘baled waste’ area (or bale fields), be identified 


in an ICRP map, towards strategic closure and reclamation planning of the site. 


5.3.2  Trend analyses of groundwater monitoring results 


As part of the 2012 Landfill Drainage Study, the GNWT expressed concerns that the 


study noted exceedances that could indicate that contaminated groundwater was 


migrating offsite, and that it was apparent that further delineation studies and source 


control measures should be pursued.  


In response to reviewers’ concerns expressed in 2012, the City had specified that 


closure of the Old landfill cell (capping) was then planned in the next few years.  It 


would appear today that only the former Composting Facility has been capped to date, 
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and that the closure of the Old landfill was postponed until 2030 (see the 


Implementation Schedule in Appendix E ICRP (v.4), p. 80 of 82). The City indicated that 


three groundwater monitoring wells were installed in 2018 to monitor the potential 


migration of contaminants offsite. The City also specified that once a background well 


has been installed, a water quality trend analysis would be conducted every 3 years, to 


assess potential impacts from the SWDF. 


Recommendation: 


20) The GNWT recommends that the water licence require groundwater monitoring 


trends to be submitted within annual reports, clearly identifying elevated 


groundwater levels and/or groundwater exceedances monitored at the SWDF 


site. 


6  MANAGEMENT OF WATER TREATMENT PLANT (WTP) WASTE 
RESIDUALS 


 


6.1  WTP waste residuals – Best management practices 


Prior to the commissioning of Yellowknife’s new WTP, an Information Request was sent 


by the Board to the City to specify “Any management actions that would be taken to 


ensure that water quality at the outflow point of the sewage lagoon system is not 


affected by introduction of these new wastes”. When asked during the June 2021 


Technical Session if management actions had been required to prevent impacts from 


WTP waste residuals discharge, the City responded that no management actions were 


occurring at this time.  


In recent years, a working group composed of MACA, ENR and the Board was formed 


to develop further knowledge on best management practices of waste residuals 


generated from Water Treatment Plants’ processes in the NWT. Through this working 


group, experts on the topic from Dalhousie University were contracted, and a report 


untitled ‘Recommendations for Municipal WTP Waste Residuals in the NWT’ (March 


2021) was produced. Several relevant excerpts from this document were provided in 


sections below, to offer further context to the GNWT’s comments and 


recommendations. 


6.2  Separation of WTP sludge from the backwash 


As specified during the City of Yellowknife WTP presentation at the June 2021 technical 


session, coagulants that are added to the mixing tanks to bind with the sediments, will 


eventually precipitate at the bottom of the mixing tanks to form residual solids, or WTP 


sludge. The sludge is then progressively further separated from the backwash and 
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collected into two (2) thickened sludge tanks located at lower elevation (Technical 


session, City of Yellowknife WTP presentation, Slide #10 and #11). During that time, the 


backwash is continuously re-circulated through the WTP system (City of Yellowknife 


water licence renewal technical session - Day 2, p. 14). Two different WTP waste 


residual disposal procedures have been used and reported by the City, since the 


commissioning of their WTP:  


 Transportation of the thickened WTP sludge directly to the Fiddler’s 


lagoon via Vactor truck, while the backwash was discharged to the sewer 


(see 2016-2017 Annual Reports)  


 Discharge to the sewer system of both WTP sludge and backwash as one 


stream, as currently completed (City of Yellowknife water licence renewal 


application process, ENR comment #85).  


A pipe configuration allowing for Vactor trucks to upload WTP thickened sludge 


separately for transportation (such as performed in 2016 & 2017) is present at the WTP 


facility.  


The current practice used at Yellowknife WTP of re-combining the WTP sludge with 


backwash as one stream for the disposal, does not align with best practices described 


in the ‘Recommendations for Municipal WTP Waste Residuals in the NWT’ (March 


2021). As specified in Section 3.1 (p. 31) of that document, “The principle treatment 


objective of WTP liquid waste residuals is to achieve the separation of solids from the 


water phase. The main goal of thickening processes is to increase the concentration of 


solids within the waste backwash water and clarifier solids streams”, and also “As the 


solids content of the liquid waste streams increases, the residual water is decanted 


back to the source water or other surface water disposal location.” It was also specified 


during the Technical Session that no studies or risk assessment to better comprehend 


the impacts of past/current WTP waste residuals discharges on the FLTS and GSL 


receiving environment, had been initiated by the City since the commissioning of the 


new WTP (p. 95-96).  


Recommendation: 


21) As WTP waste residuals (both backwash and sludge) are currently being 


disposed at the FLTS indirectly via the sewer system as only one stream, the 


GNWT recommends that the new water licence requires a risk analysis of the 


WTP wastes residual discharges at the FLTS, following two (2) different 


scenarios: 1) Disposal to the FLTS of the backwash only, and 2) Disposal to the 


FLTS of a mixture composed of both the backwash and WTP sludge. 


6.3  WTP sludge  
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Section 4.1 (p. 44) of the ‘Recommendations for Municipal WTP Waste Residuals in the 


NWT’ specifies that “In Canada, the federal government provides scientific and 


technical expertise through CCME guidelines for any WTP effluent discharged into the 


environment, but ultimately provinces and territories manage their water resources 


(Environment Canada, 2015). Across the country, WTP waste residuals are required to 


be treated prior to discharge to surface water. The direct discharge of solid or liquid 


waste residuals’ streams into the environment is no longer common in Canada 


(Government of Canada, 2015).” As well, there are “no known thresholds from other 


jurisdictions in terms of population/flow/volume of WTP waste residuals that would 


provide an avenue to not treat WTP waste residuals prior to surface water discharge” 


(p. 8). 


Section 3.1 of the recommendations (p. 31) also outlines that “solids generated in 


thickening processes are further treated using dewatering technologies to achieve a 


solid waste with higher percent solids for final disposal (i.e., landfill)”. Section 3.2 of the 


document (p. 35) further states that “following thickening operations, the supernatant is 


discharged or could be recycled to the headworks of the plant, and the thickened solids 


are further processed using dewatering technologies”. 


Lab results of the City of Yellowknife WTP waste residuals monitored in 2017 and 2018 


demonstrate that during the 7 months of the year when coagulants are used at the 


WTP, concentrations for aluminum and pH of the backwash-sludge mixture are 


exceeding the (2004) Guideline for industrial Waste Discharges in the NWT.  


During the Technical Session, the City clarified that waste residuals from their WTP 


were not discharged to surface waters, but rather to a treatment system (the FLTS) 


(City of Yellowknife Water licence renewal technical session transcript, Day 2, p. 100). 


As specified in Section 5.3.4 of the City’s FLTS Management Plan (v.3) however 


“municipal wastewater facilities such as the FLTS are not typically designed to 


specifically remove metals” (p. 38). Considering nearly doubling concentrations between 


2000 and 2020 measured in water and sediments for aluminum, iron and several other 


metals along the FLTS (Section 4), the FLTS should not be considered nor recognized 


as an acceptable treatment processes to treat metals concentrations of WTP waste 


residuals. 


When asked at the Technical Session if pre-treatment may be planned or considered 


prior to disposing of WTP waste residuals to the FLTS, the City clarified that no 


additional treatment was planned at this point in time (City of Yellowknife water licence 


renewal technical session transcript - Day 2, p. 101), but that coagulants’ dosage and 


coagulants substitution were being investigated (City of Yellowknife water licence 


renewal technical session transcript - Day 2, p. 16 & 98). The GNWT notes that 


replacing an aluminum-based coagulant by another metal coagulant (e.g. iron-based) 
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does not change the fact that municipal Sewage Disposal Facilities such as the FLTS 


were not intended to treat elevated metals concentrations from WTP wastes residuals 


(see below on co-management).  


Recommendations: 


22) The GNWT recommends that the WTP sludge not be discharged into the FLTS.   


 


6.4  Metering of WTP wastes discharged to the sewer 


Estimated volumes production of WTP wastes initially anticipated prior to 


commissioning, differed considerably from those generated since the 2015, as reported 


annually and presented in Table 5 below: 


WTP waste 


residuals 
2013 estimates 


2016-2017 


Annual 


Reports 


2018-2019 


Annual 


Reports 


2020 Annual  


Report 


WTP Backwash  240,000 m3 0 ~ 3,500 m3 2700 m3 


WTP Sludge 650-950 m3 644 m3 not provided not provided 


WTP Sludge 


Disposal 
 0 Vactor Trucks 


Sewer 


system 


Sewer 


system 


 


 


Inconsistencies were noted with reported volumes of backwash and sludge. For 


example, only sludge volumes were reported in 2016 & 2017 (of 644 m3); and only 


backwash volumes were reported in 2018 & 2019 ARs (of ~ 3,500 m3). When referring 


to the increased volumes of WTP waste residuals reported between 2016-17 and most 


recent Annual Reports, the City referred to these wastes as “sludge product” that is 


“now going to the lagoon” (City of Yellowknife water licence renewal technical session 


transcript – Day 2, p. 17), and that “as much backwash water going back in the system 


as possible”, as well as “essentially, it’s really a thickened product that is going back into 


the sewer” (City of Yellowknife water licence renewal technical session transcript - Day 


2, p. 15). As such, the information stated above may appear contradictory, and the 


GNWT remains unclear why only WTP backwash volumes have been reported in recent 


years while WTP sludge was nevertheless being generated.  


Table 5.  Volumes of WTP wastes production estimated prior to WTP’s commissioning vs. WTP 


waste residuals volumes reported in annual reports.  
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Following clarifications requests on volumes tracking of WTP waste residuals during the 


June 2021 Technical Session, the City specified via their Information Request (IR) #1, 


that “The volume of waste from the backwash stream is currently approximated based 


on the volume of the tank that the sludge is stored in prior to being drained to the 


sewage system, and eventually the FLTS.” IR#1 further specified that volume tracking 


based on tank volumes is the only volume tracking of waste done at the WTP, although 


the 2016 Annual Report specified that metering of these wastes was performed at Lift 


station #5. The GNWT considers that the metering of WTP volumes discharged to the 


sewer should be required, to help addressing some of the volumes reporting 


inconsistencies described above. The City said they were considering the option of 


installing flow meters on the tanks that are discharging to sewer (City response to IR#1).  


Recommendations: 


23) The GNWT supports the City’s plans towards installing flow meters on the tanks 


that are discharging to sewer, to clearly quantify the volume of WTP waste 


residuals wastes being discharged to the sewer until such a time as the LMF is 


complete and accepting these wastes.  


 


24) The GNWT recommends that the City clarify if any WTP waste residuals may be 


entering the sewer system from other locations that would differ from the WTP 


sludge tanks. 
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1 Introduction 
 

The following concerns and issues have resulted from the Government of the Northwest 

Territories’ (GNWT) review of plans, proposed monitoring programs and submissions as 

part of the City of Yellowknife’s (The City) water licence renewal application MV2021L3-

0003. This Technical Intervention explains the GNWT’s concerns and provides 

recommendations for the Mackenzie Valley Land and Water Board’s (the Board’s) 

consideration.  

The GNWT appreciates the opportunity to express its concerns and provide 

recommendations and suggestions to the Board. The GNWT intends to provide 

technical input at the public hearing on September 14-16, 2021 to assist the Board in 

making decisions related to this water licence renewal. 

2 Report Outline  
 

This Technical Intervention is structured to discuss components included within the 

water licence renewal application and supporting documents. The intervention is divided 

into the following sections: 

Section 1 – Introduction to the Technical Intervention and the GNWT’s involvement in 

the regulatory review; 

Section 2 – Report Outline;  

Section 3 – General Comments and Recommendations; 

Section 4 – Discussion of GNWT recommendations related to the Fiddler’s Lake 

Treatment System (FLTS); 

Section 5 – Discussion of GNWT recommendations related to Solid Waste Disposal 

Facilities (SWDF);  

Section 6 – Discussion of GNWT recommendations related to Management of Water 

Treatment Plant (WTP) Wastes. 
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3 General Comments and Recommendations  
 

3.1 Management Plan Updates  

“Summary” or “Revision” Tables are typically found at the beginning of management 

plans and are useful in tracking updates to those plans from former versions. This table 

provides a brief description of each change, along with the associated section and page 

number where those changes can be found. As such, these tables are an important 

feature, facilitating efficient reviews and preventing the need to compare a new and old 

version line by line. 

During a preliminary review of renewal materials conducted by the City (prior to the 

submission to the Board), the GNWT noted that commenting in each plan that “All” 

sections were updated without providing specific details was not sufficient. A similar 

comment was also included during the initial water licence application review through 

the Board process (ENR comment #99). At a minimum, this would apply to the following 

plans:  

 Hazardous Waste Management Plan (v.6);  

 Spill Contingency Plan (v.8);  

 Sewage Disposal Facilities Operations & Maintenance (O&M) Plan (v.3);  

 Solid Waste Disposal Facilities O&M Plan (v.6);  

 Composting Facilities O&M plan (v.4); and  

 SWDF Interim Closure and Reclamation Plan (ICRP) (v.4).  

In a response to ENR #38 provided during the initial water licence application review, 

the City stated that because each management plan underwent extensive revision 

throughout, specific details could not be provided.  

The GNWT notes that the City had previously committed in the past to outline changes 

in their Summary Table (ENR Comment #2 - SWDF O&M (v.5) – Staff Report and 

Recommendations, Aug 17, 2017). As an example, in the past, important information 

was removed from a management plan with respect to monitoring and results 

submission without highlighting this removal in the summary (see December 2018 

SWDF O&M Plan (v.5.1). Following that event, the Board had requested that 

information updates be clarified in updated management plans.  

The GNWT is of the opinion that updating entire documents without clearly indicating 

each change made between versions has the potential to create regulatory 

inconsistencies by potentially removing agreed upon decisions and practices.  
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For that reason, the GNWT does not support approval of management plans in their 

current form, where revision tables indicating specific changes have not been included. 

As such, each of these management plans should be re-circulated for review once the 

revision tables have been supplemented with the necessary information.  

Recommendations:  
 

1) The GNWT recommends that all management plans submitted as part of the 

City’s water licence renewal process not be approved at this time, and that these 

plans be re-circulated for review and approval once they have been 

supplemented with the necessary information.  

 

2) To prevent any future confusion with respect to changes made between different 

versions, ENR recommends that the Board add a condition in the new licence 

requesting that management plans and documents first be submitted as a  

‘tracked changes’ version, prior to accepting all changes into a final version. 

 

3.2 Water Management Plan and O&M Manual Summaries 

A Water Management Plan (WMP) was submitted several years ago by the Town of 

Hay River on their own initiative. Concerns were expressed however last year during 

that water licence renewal process that this new WMP document was duplicating SNP 

monitoring details, waste management procedure, and other information, which were 

already described (and regulated) under other water licence conditions and associated 

management plans. As such, it was then suggested that this WMP could be creating 

unnecessary regulatory inconsistencies. The Town of Hay River subsequently 

acknowledged these concerns and agreed that the WMP be kept separate from the 

water licence process and that references to the WMP be removed from the water 

licence.  

With respect to the City of Yellowknife renewal process, a new document entitled "City 

of Yellowknife Water Management Plan and O&M Manual Summaries" was created and 

submitted as part of the water licence renewal. This document somewhat resembles the 

components and context of the Hay River WMP mentioned above. Although highly 

informative for anyone wanting a summary of water and waste management activities 

completed by the City, the GNWT remains unclear of the purpose of this document as 

part of the current renewal application process. Using the above listed rationale and 

from past experience, the GNWT therefore respectfully proposes that the plain 

language summary document "City of Yellowknife Water Management Plan and O&M 

Manual Summaries" not be inserted and referenced in the new Water Licence. 
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Recommendation: 
 

3) The GNWT respectfully recommends that the "City of Yellowknife Water 

Management Plan and O&M Manual Summaries" be kept separate from the 

water licensing process. 

 
 

3.3 Site map improvements  

 
As part of the aforementioned plan updates, it was also noted that several maps and 

figures used in past plans and document versions have been removed. These maps 

and figures have been replaced by one figure for all plans, without outlining plan - 

specific components. Changes were such that reviewers with limited knowledge of the 

site may have difficulties interpreting elements of the map with the City of Yellowknife 

SWDF site itself. For example, the North orientation that was used during all past 

versions was shifted 90 degrees to the right. Therefore, the North arrow, is now pointing 

East.  

Additionally, the road that was represented in the past at the bottom of the map no 

longer consists of the airport road, but rather the road formally leading to Ingraham Trail 

where the entrance way to the ski club is located. The new figure also presents a closer 

focus to the SWDF site, where former points of reference representing the surrounding 

water bodies and receiving environment from the SWDF runoffs (e.g. Jackfish Lake, 

Back Bay) have been cut off.  

Other examples include: 

 In the planning of the closure and reclamation of the SWDF, former Figures 2 & 3 

in the SWDF ICRP (v.3) (p. 9 & 11) were removed.  

 The identification of the baling facility, previously indicated on p. 45 of the 

December 2018 SWDF (v.5.1) (between the "Public Drop-off Area" and the 

"Storage/Shredding Site for Tires & Wood"), was also removed on the new 

figure, identified as Figure 2 in this plan.  

Recommendations:  
 

4) The GNWT recommends that next revisions of management plans return to the 

same level of detail provided in previous plans and include consistency to allow 

comparison with past figures (e.g. Orientation of figures (North arrow), inclusion 

of water bodies surrounding the SWDF). 
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5) ENR recommends that the Proponent ensure that all SWDF waste management 

areas, such as the baling facility, are properly identified on each map/figure.  

4 Fiddler’s Lakes Treatment System (FLTS)  
  

4.1 Current Status - Recent research initiatives and impacts to FLTS  

 
4.1.1   

Research and studies have been conducted in recent years which have identified 

increased phosphorus water quality concentrations along the FLTS. The Centre for 

Advancement of Water and Wastewater Technologies (CAWT) at Fleming College 

(2019) indicated that phosphorus water quality concentrations in different locations, 

including Lake F3, had nearly doubled between 2000 and 2019. And although 2019 

phosphorus concentrations at the outfall of the FLTS were generally lower than the 

2000 values, phosphorus levels in the mixing zone of Great Slave Lake (GSL) continue 

to remain elevated when compared to other GSL locations within the lake (CAWT, 

2019). 

Moving downstream from the lagoon, the SNP monitoring points are as follows:  

1) F6 (or 0032-F6) at the decant structure from the lagoon; 

2) F3 (or 0032-F3) at the compliance point, located approximately halfway 

downstream the length of the 13 km FLTS. Of note, treatment objectives for 

phosphorus at the end of F3 have been 1 mg/L (average concentration) and 2 

mg/L (maximum) in the last 2 water licences, and; 

3) F1 (or 0032-F1) located approximately 1.5 km inland from Great Slave Lake.  

Several of the highest phosphorus concentrations have been monitored at SNP 0032-

F1 (or F1), and at the nearest monitoring point to GSL.  

The water was classified as hyper-eutrophic at F1 (p. 32, FLTS Management Plan 
(v.3)), and as mesophilic to meso-eutrophic in the mixing zone receiving the outflow 
from the FLTS in the GSL receiving environment (2019 CAWT water quality 
assessment, as defined by CCME 2004’s Table 12). Treatment objectives of 5 mg/L 
(average concentration) and 10 mg/L (maximum) for total ammonia at F3 were also 
inserted in 2002 in the N1L3-0032 water licence. An upward ammonia trend was also 
noted at F1 over the past 3 years, as specified in p. 34 of the City’s FLTS Management 
Plan (v.3).  
 
4.1.2  Water Quality - metals 

Water quality peaks for metals were reached at F1 in 2019, such as in November 3rd 

with concentrations of 2.11 mg/L for aluminum (CCME-PAL of 0.1 mg/L), and on March 
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Figure 1.  Aluminum - SNP water quality monitoring results (in mg/L), monitored between 

2018 and 2020, at F3 and F1.  

 

 

Figure 2.  Iron - SNP water quality monitoring results (in mg/L), monitored between 2018 

and 2020, at F3 and F1.  

 

 

29th and Nov 13th for iron (CCME-PAL of 0.3 mg/L) with concentrations of 6.4 mg/L and 

2.6 mg/L respectively.  
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Figure 3.  Fluoride - SNP water quality monitoring results (in mg/L), monitored between 

2018 and 2020, at F6, F3 and F1.  

 

 

Water quality sampling by the CAWT in 2020 at the very end of the FLTS (or F11), 

observed concentrations of 0.48 mg/L for aluminum, and 3.62 mg/L for iron. Elevated 

levels monitored the year before (in 2019) also extended into GSL in the receiving 

environment, with concentrations remaining above CCME-PAL for iron at approximately 

2 km from the outfall, i.e. 0.646 mg/L at YK1 and 0.308 mg/L at YK8 (p. 24, (2019) 

CAWT - Fleming College Report). Elevated levels of Fluoride were monitored above the 

CCME-PAL limits of 0.12 mg/L in 2018 and 2019, at SNP monitoring locations for F1 

and F3, such as presented in the graph below.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Finally, water quality concentrations above CCME-PAL’s 0.03 mg/L for zinc, were 

monitored in the GSL receiving environment by the CAWT in 2019, and in both 

transects.  

4.1.3  Sediment quality - phosphorus and ammonia 

 
Section 4.2 (p. 36) of the CAWT 2020 report, states that “the comparison of the 2020 

phosphorus concentrations to those observed twenty years earlier by Dillon and 

Environment Canada (2000) and the sediment core depth data suggest that phosphorus 

concentrations are increasing with time throughout the FTLS”. In their conclusion, the 

CAWT outlines that like water concentrations at F3, concentrations nearly doubled for 

-+--....... 
~ 
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Table 1.  Sediment quality concentrations monitored by the CAWT – Fleming College in 

2020 at F11, compared to the CCME Sediments for Protection of Aquatic Life (PAL).  

 

 

phosphorus in Lake F3 sediments between 2000 and 2020. As stated, “further support 

of increasing phosphorus concentrations within the system are evident in the sediment 

depth profiles. Phosphorus concentrations in the shallow sediments (0-10 cm depth) are 

greater than observed in the 10-20 cm depth in Lakes F4, F3, and F1 and are greater 

than observed in the 20-30 cm depth at F3 where deeper sediment deposits exist” (p. 

38, (2020) CAWT – Fleming College report). 

4.1.4 Sediment quality - metals 

 
CAWT (2020) observed that the sediment concentrations increased by 90% moving 

downstream from F4 to F11, for the following metals: aluminum (Al), barium (Ba), 

cadmium (Cd), chromium (Cr), iron (Fe), potassium (K), magnesium (Mg), manganese 

(Mn), titanium (Ti), thallium (Tl) and vanadium (V). As outlined in the report (p.23), 

“these increasing [sediment] concentrations suggest a downstream migration of these 

elements towards GSL”. The CCME Sediment Quality Guidelines for the Protection of 

Aquatic Life (PAL) limits were used in Table 1 below, to provide some insights on the 

significance of sediment concentrations monitored at the last point along the FLTS (or 

F11), prior to entering GSL: 

 

Parameter 
Sediments Concentrations at 
F11 (mg/kg) 

CCME Sediments for PAL 
(mg/kg) 

Cadmium 9.94 0.6 

Chromium 69.7 37.3 

Copper 65.2 35.7 

Zinc 133 123 

Arsenic 24.2 5.9 

 
 
 
 

4.2  FLTS Protection, Monitoring and Reporting 

4.2.1  Other usages of the FLTS 

 
The FLTS was also used by the City for the final disposal location for their Baling 

Facility industrial landfill wastes from 1993 to 2020 inclusively. CAWT (2020) illustrates 

that while the FLTS remains effective at reducing concentrations of wastewater-related 

parameters such as biological oxygen demand (BOD)5, total nitrogen, ammonia and 

ortho-phosphate, this may not be true for other industrial-related non-sewage 
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parameters such as increasing concentrations for parameters such as aluminum, iron 

and manganese moving away from F4 towards F11 and GSL (Figure 4). 

 

 

 

 

 

 

 

Figure 4 Table 9 from CAWT (2020) showing a summary of selected water quality parameters 
measured within the water column (lake water) for site sampled along the FLTS, March 2020. 

The GNWT is concerned with these values and wishes to underline the importance that 

conditions of the new licence be crafted with goals and actions towards the restoration 

of the FLTS in mind, and to work confidently at reversing some of these impacts.  

The GNWT is of the opinion that conditions of the new licence should impose due 

diligence goals, planning and operational actions from the City. Should non-sewage 

wastes discharges at the FLT still occur moving forward in certain cases despite the 

City’s commitment to a Leachate Management Facility, associated risks should be 

properly assessed with relevant comprehensive studies, quantifying the risks and 

impacts to the FLTS. This is discussed further in Section 5 related to the SWDF. 

4.2.2  Loadings into the FLTS 

 
At the previous Water Licence Renewal Public Hearing in 2010, Environment and 

Climate Change Canada stressed the importance of minimizing loadings to the FLTS 

(MV2009L3-0007 City of YK Public Hearing Transcript, January 2010, p. 63). The City 

then specified that while they had not considered it, they were interested in considered 

options to reduce loadings into the lagoon in the interest of addressing the phosphorus 

loading issues.  

It was specified in NWT Sewage Disposal Facility Assessment report, (Dalhousie 2021) 

that “Maintaining consistent biological activity within lagoons, specifically those in cold 

climates, can be challenging. A number of operational and maintenance best practices 

at the lagoon level could be considered, including de-sludging of the lagoon, a decrease 

in mass loading of the system through influent water quality restrictions, or the addition 

Table 9 A summary of selected wale< quaUty parameters measured with in t he water 
co lumn Ook<a wot<ar) fo r sit<as sampled along the Fl TS, March 2020. 

Parameter Sample Loc ollon 

_ . F4 -····-·· F3 ···---·_Fl ....• _Fll- 1 ...... 
BODdmg/L) 62 2 5 3 

Tota l Nitrcgcnimg/L as N) 5 1.6 9.67 9D8 765 

Ammo1110 lmg/L as Nl 47.7 732 7.25 

11 rorofmg/ as > 0 .4b 0.433 o.~3 0 .38 

or ho-Phosphate (mg/L as Pl 9.37 1.99 2.01 1.3« 

Potassium (m g/Las ) 20.6 797 10.4 9.6 

To ta l Aluminum (mg/L = Al) 0.112 0 .081 0222 0.484 

To ta l Iron (mg/Las Fe! 0 .957 0930 2.34 3.62 

Tota l Manganese, (m g/ as M n) 0 .406 0 .327 0.625 1.05 
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of pre-treatment within the lagoon itself such as chemical precipitation for the removal of 

phosphorus.  

Dalhousie (2021) further specifies that “As the wastewater production volumes reported 

were consistently greater than the lagoon holding capacity, overloading of the FLTS 

may account for some of the challenges encountered when attempting to meet water 

quality requirements and objectives outlined in the current water license. Overall, it 

appears as though the Fiddler’s Lake Lagoon is currently not of sufficient capacity to 

store 12-months of wastewater. In order to accommodate the current (and historical) 

wastewater volumes produced by the community of Yellowknife, additional raw 

wastewater storage, pre-treatment, diversion of some waste streams, or an additional 

treatment facility may be required”. 

  Phosphorus and ammonia 4.2.2.1

 
No control strategies were specified in the Water Licence Application for loadings going 

into the Fiddler’s lagoon, for which concentrations along the FLTS have been a concern 

for several decades. 

The addition of coagulants such as ferric chloride and aluminum sulphate for chemical 

precipitation of phosphorus were suggested in former versions of the FLTS 

Management Plan. However, no loading control strategies were suggested to decrease 

mass loading of the system to control further accumulation along the FLTS.  

Total Ammonia Nitrogen (TAN) issues and concerns along the FLTS were also 

expressed during previous water licence processes which resulted in treatment 

objectives of 5 mg/L for total ammonia (maximum concentration of 10 mg/L) being 

implemented at 0032-F3 in Water Licence N1L3-0032. The FLTS Management Plan 

(v.3) indicated that an upward water quality trend has been noted at the 0032-F1 over 

the past 3 years, with several results above the maximum of 5 mg/L and two peaks over 

10 mg/L in 2010 and 2013. 

In 2018, a jurisdictional review of non-sewage standards used throughout in Canada 

was completed by the Center for Water Resources Studies (CWRS) of Dalhousie 

University. This review was submitted to the Board during the initial water licence 

application review. Through that compilation, it was identified that the By-Laws of 10 

Canadian cities have determined a concentration limit between 8-10 mg/L for 

phosphorus in non-sewage wastes discharged to local sewer and/or lagoon systems. 

As also specified in earlier comments by the GNWT during the current renewal process, 

this same investigation identified ammonia as a CEPA Schedule 1 toxic substance that 

may inhibit biological treatment in wastewater systems. This prompted the CWRS to 
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suggest a limit of 24 mg/L for ammonia, for non-sewage waste discharges then 

considered for disposal at the FLTS (directly or indirectly).   

The City introduced their plans for the implementation of a Leachate Management 

Facility (LMF) that will prevent loading of non-sewage leachate to the FLTS (see 

Section 4). However, it would appear that non-sewage discharges to the FLTS will still 

be occurring in some cases in the short-term (e.g. baling facility leachate until 

piping/tanks re-configuration, water treatment plant residual wastes, etc.). As such, it is 

the GNWT’s opinion that loading limits be set until the LMF is operational and can 

accept non-sewage leachate.  

Recommendations: 

6) The GNWT recommends the following loading limits be used for non-sewage 

wastes still considered for disposal to the FLTS until such a time as the LMF is 

fully operational and able to accept non-sewage wastes: 

1) phosphorous loading limit of 8-10 mg/L 

2) ammonia loading limit of 24 mg/L 

 

  Metals 4.2.2.2
 

Similarly, as noted above, it would appear that non-sewage discharges to the FLTS will 

still be occurring in some cases in the short-term (e.g. baling facility leachate until 

piping/tanks re-configuration, water treatment plant residual wastes, etc.) As such, 

water quality restrictions will be required to decrease the mass loading of the system 

and facilitate restoration of elevated water and sediment quality. As specified in the 

above section, recommended limits were also based on Dalhousie (2018). 

Recommendations: 

7)  The GNWT recommends the following loading limits for all non-   sewage wastes 

that may still be discharged to the FLTS until such a time as the LMF is fully 

operational and able to accept non-sewage wastes: 

 aluminum loading limit of 8-10 mg/L; 

 iron loading limit of 3 mg/L; 

 zinc loading limit of 0.5 mg/L; 

 copper loading limit of 1 mg/L; 

 fluoride loading limit of 4 mg/L. 
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4.2.3  SNP Monitoring – New monitoring locations proposed 

 

The SNP monitoring program for the FLTS should be supplemented in a manner that 

provides a clear picture of the status of the FLTS as a whole. The addition of SNP 

monitoring locations would also help to inform and indicate if section(s) of the FLTS 

could be more impacted than others and require further mitigation actions.  

  SNP at Lake F3’s inlet 4.2.3.1

 

Lake F3, located halfway in the middle of this large system, is deeper and larger when 

compared to other areas of the system and acts as a large reservoir where important 

changes have been monitored in the past 20 years. Since the current compliance point 

is located at the outlet of Lake F3, understanding the quality of wastewater going into 

Lake F3 is important to understand the significance of treatment processes occurring at 

this stage. Adding an additional SNP at the Lake F3 would therefore allow comparison 

with results collected at the current compliance point.   

Recommendation: 

8) The GNWT recommends that an SNP monitoring station be added to capture the 

quality of the wastewater traveling through the inlet to Lake F3. 

 

  SNP at the final discharge point to GSL, at F11 4.2.3.2

 

Some of the highest water and sediments concentrations were monitored at F1, as well 

as F11, located at the outlet to GSL.  

Recommendation: 

9) The GNWT recommends that an SNP monitoring station be added, at the 

location formerly identified at 0032-F11, or F11. 

4.2.4  SNP Reporting of Concentration Trends  

  Reporting for water and sediment quality  4.2.4.1

 

FLTS monitoring results submitted via annual reports typically include important data 

that are summarized and tabulated. Graphs have typically been included in annual 

reports to provide a useful visual of monthly fluctuation of the past year for regulated 

parameters such as total suspended solids, fecal coliforms, BOD and pH.  These types 
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of graphs however, would not be able to detect concentrations’ fluctuations from year to 

year, such as noted in the previously mentioned analysis between 2000 and 2020.  

In the context of upcoming operation and maintenance activities, such as sludge 

removal at Fiddler’s lagoon, which should help improve water quality along the FLTS, it 

would be useful if reporting requirements could also include trend analysis for specific 

parameters. The inclusion of trend analysis over various year could therefore inform the 

analysis of concentration trends over the past year, as well as over the long-term. This 

analysis would also help identify the efficacy of measures undertaken, and assess if 

further measures are warranted. 

The reporting of sediment quality results should also include available past/current 

sediments trends, in order to help visualize concentrations changes over time.  

Recommendation: 

10) The GNWT recommends that condition(s) of the new licence include annual 

report requirements to facilitate that regulated parameters and parameters of 

concern be reported not only as yearly concentrations fluctuations but also as 

yearly trend comparisons over time (eg. every 3 or 5 years). Alternatively, a 

condition requiring that a trend analysis be conducted every 3-5 year and 

provided to the Board could be sufficient.  

5 SOLID WASTE DISPOSAL FACILITIES (SWDF)  
 

5.1  Industrial leachate and residual solids generated  

5.1.1  Past introduction of industrial discharges to the FLTS  

Practices of non-sewage waste discharge to the FLTS were unknown during the 2010 

water licence renewal proceedings, and therefore not captured in conditions of the 

current water licence at the time of its issuance. It was with revision of the 2013 SWDF 

O&M plan (v.3) that it was specified that operational practices of industrial wastes 

discharges from the Baling Facility to the sewage lagoon, had been occurring since 

1993 (as outlined in Section 4). As per details of other management plans as well, other 

industrial wastes were also discharged to the FLTS over the years. The following 

provides an overview of the timing of the introduction of these non-sewage wastes for 

final disposal at the Fiddlers’ lagoon: 

 Baling Facility Leachate (unknown volumes)………….……….…since 1993 

 Baling Facility Residual solids (approximately 18 m3/year) …….since 1993  

 Cell A Leachate …………………………………..……...................since 2011 
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 Water Treatment Plant Backwash + Sludge (approximately 

3,500m3/year).…2018-2020 

 Water Treatment Plant Sludge (reported as 644 m3/year)………2016-2017 

This led to a request for waste characterization in order to determine the need for pre-

treatment prior to sending to the lagoon for disposal (2019 Annual Report review 

process, ENR comment #12). During the March 2017 review of the SWDF O&M plan, 

the GNWT cited a section of BC’s Hazardous Waste Regulations - Reg 63/88 [section 7 

(2)] (Column 3), Schedule 1.2, stating that:  

“a municipality must not accept non-domestic [non-sewage] waste to a municipal 

wastewater collection system unless the municipality: [section 7 (3)]: 

a) regulates the introduction of non-domestic waste through a source control 

bylaw, or equivalent measures, that provides for the pre-treatment of industrial, 

commercial and institutional discharges to the system, or  

b) demonstrates, by way of a study, that a source control bylaw, or equivalent 

measures, in not required to protect: 

(i) the wastewater facility that receives and processes the municipal 

wastewater, or   

(ii) the receiving environment.”  

The City had initially indicated that they demonstrated by way of historical results that 

the lagoon can handle leachate from the landfill. However, this statement was more 

recently revised in the City’s January 2021 FLTS Management Plan (v.3), specifying 

that "municipal wastewater facilities [or sewage disposal facilities] such as the FLTS are 

not typically designed to specifically remove metals" (Section 5.3.4, p. 38), therefore not 

offering treatment (or pre-treatment) for non-sewage wastes.  

At the technical session in June 2021, the City specified their intent to manage all non-

sewage leachate on-site in 2022, where all leachates will be “dealt with at the solid 

waste facility, rather than being taken to the lagoon” (p. 42 Day 1). The City’s new 

approach to non-sewage wastes management is supported by the GNWT.  

5.1.2  Inconsistent reporting of volumes & quality results  

In 2016 (2016 Annual Report Staff Report), the City was required by the Board to 

provide volumes and lab results for all non-sewage wastes, within their annual reports. 

These requests were for information purpose only, as no criteria or guidelines were 

adopted for non-sewage wastes. As such, even though a new SNP monitoring station 

was created to inform on the quality of leachate generated at Cell A, no limits were used 
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to prevent the discharge of Cell A leachate to the lagoon. The following tables (Table 2 

and 3) summarize the non-sewages wastes volumes and instances when laboratory 

analyses were submitted (in gray) to the Board since 2013: 

                            
 

                                  
                                                          

  Lab results submitted 

    

As seen above, information related to non-sewage wastes has not been consistently 

reported in the past.  

The GNWT does not support that unknown volumes of leachate or sludge of unknown 

quality be discharged at the FLTS. As per best management practices of non-sewage 

wastes and protective measures of the FLTS, assessment of each non-sewage 

discharge should be undertaken to assess discharge can be permitted. These 

procedures to assess leachate/sludge quality should be outlined in SWDF O&M plan 

and/or upcoming LMF O&M plan, and wherever else necessary. 

 

Recommendations: 

 

11) The GNWT recommends that provision of the new licence outline that laboratory 
results of non-sewage leachate be provided to an Inspector prior to disposal. 

 

Non-Sewage LEACHATE  - Volumes & Quality Results  

  2013 2014 2015 2016 2017 2018 2019 2020 

Bailing Facility        
Not 

reported 
Not 

reported 
Not 

reported 
Not 

reported 
Not 

reported 

Composting 
Facility       

0 0 510 94.5 0 

Landfill Cell A       0 50 0 13.5 0 

Landfill Cell B       0 0 0 0 0 

 
 
 

         

 

 

         

 
Non-Sewage SLUDGE  - Volumes & Quality Results  

  2013 2014 2015 2016 2017 2018 2019 2020 

Bailing Facility  
Sludge       

18 18 18 13.5 6.75 

Table 2.  Volumes (in m3) of non-sewage leachate, as submitted in annual reports. 

                         

 

 

 

Table 3.  Volumes (in m3) of non-sewage sludge, as submitted in annual reports. 

                         

 

 

 

□ 
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12) The GNWT recommends that the water licence dictate that all non-sewage waste 
from the landfill should be diverted from being disposed at the FLTS, by a pre-
determined date suitable to the Board and the City. 

5.1.3  Leachate vs. sludge  

  Mixing of leachate with sludge 5.1.3.1

As described in p. 18 of the FLTS Management Plan (v.3), residual solids from landfill 
leachate will settle out of solution from the leachate, and accumulate at the bottom of a 
sump (i.e. as sludge) before being removed by vacuum truck (eg. Baling facility at the 
SWDF). The contaminant content of sludges from industrial landfill operations, are 
therefore more concentrated than the leachate itself. As such, prohibiting the discharge 
of sludge material (or residual solids) to the environment is best practices in industrial 
wastes management and typically require for residual solids to be separated, and 
managed differently from less concentrated contaminated liquids (or leachate).  

As per details presented previously, laboratory analyses provided in past annual reports 

have been submitted inconsistently, and no data has yet been submitted to inform on 

the quality of residual solids (i.e. sludge). With respect to Cell A for example, the 

leachate contaminant burden is well above By-Laws 4663 and the (2004) GNWT 

Schedule I for several parameters (Table 4). As such, sludge generated from Cell A 

leachate, would have a higher contaminant load.  

Parameters Results Waste origin By-Law 4663 GNWT Sch.1 

Iron 304 mg/L Cell A Leachate (2013) 5 mg/L 50 mg/L 

  217 mg/L Cell A Leachate (2019)     

Fluoride 39.8 mg/L Cell A Leachate (2015) 10 mg/L 10 mg/L 

Zinc  18.2 mg/L Cell A Leachate (2013) 5 mg/L 1 mg/L 

Aluminum 
 19.5 mg/L Cell A Leachate (2013) 

50 mg/L 
 

50 mg/L 
 

pH 
 

4.07 
 

Cell A Leachate (2013) 
 

6 to 11.5 
 

6.5-10.5 
 

BOD5 720 mg/L Cell A Leachate (2015) 500 mg/L 300 mg/L 

TDS 
 

16,700 mg/L 
5,560 mg/L 

Cell A Leachate (2013) 
Cell A Leachate (2019) - - 

Ammonia 228 mg/L Cell A Leachate (2013) None None 

  166 mg/L Cell A Leachate (2019)     

 

 

  Mixing of landfill leachate/sludge with sewage wastes  5.1.3.2

Current disposal of leachate from Cell A and Cell B is being transported by vacuum 

truck and discharged to lift station #1 or #5. During the June 2021 technical session, the 

Table 4.  Parameter concentrations (in mg/L) of Cell A leachate results monitored in 2013, 2015 

and 2019, in comparison with the City’s By-Laws 4663, and the (2004) GNWT Schedule I.  
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City confirmed that disposal of landfill cell wastes (from Cell A, Cell B or any subsequent 

future landfill cells) will be disposed at the SWDF starting in 2022 and will no longer be 

disposed at the FLTS either directly, or indirectly, via lift stations (p. 68, Day 1). 

The GNWT notes that first concerns regarding non-sewage wastes occurred around 

2011 and stemmed from baling facility wastes discharges to the FLTS. Various annual 

reports and management plans have outlined that approximately 210 bales of crushed 

municipal wastes (weighing approximately 1 ton/bale) were generated each week at the 

baling facility between 1993 and 2020.  

Various details were provided by the City over the years, in response to reviewers’ 

attempts to characterize baling facility wastes, as follows: 

 "When the level of leachate in the sump reaches a pre-determined level, samples 

will be taken and analyzed, with the results sent to the MVLWB for review. Once 

approval for disposal of the leachate has been received from the MVLWB, the 

leachate will be pumped out and disposed of at the Fiddler's Lake Sewage 

Lagoon using a vactor truck" (2013 SWDF O&M plan (v.3), Section 1.2.2). 

 “Testing of the baling facility has not, and will not, be an ongoing process. As 

such, no results will be sent to the Board prior to disposal” (SWDF O&M plan 

(v.5) August 2017 review period, response to Board staff comment #2). 

 "The documents noted indicate that testing data was not available for 2017. The 

sampling intended to be completed in 2018 was hampered by numerous factors. 

The City is currently looking at alternative disposal methods for the sludge from 

the baling sump" (2018 AR Board Staff Report, ENR comment #1 and #3). 

 "The City is currently in the process of characterizing and leachate generated 

from the baling process …" (Nov 2018 Sewage Disposal Facilities O&M plan, 

Section 5.1.2).  

 "Separation of the leachate (liquid) from the bailing sump is not possible at this 

time due to internal configuration of the baling facility" (2018 AR Staff Report, 

ENR comments #2). 

While specified at the June 2021 technical session that baling facility sludge was soon 

to be managed at the SWDF, the same could not however be confirmed for the baling 

facility leachate, as per City’s specification that baling facility leachate could not be 

separated from sewage wastes, because the baling facility on-site sump system was 

plumbed into the facility's wastewater tank. The baling facility sewage tank has therefore 

been emptied on an as needed basis, via trucks to either Lift Station #1 or #5. When 

asked to clarify when this sump-sewage tank configuration tied-in configuration was 

completed, the City specified that it had always been connected as such, since the 

baling facility began its operations in 1993. As baling facility leachate has been 

disposed with sewage for nearly 30 years (p. 70 Day) for reasons described above, best 
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management practices and protective measures for the FLTS would indicate that this 

practice should be corrected. The GNWT supports the ongoing investigations to 

determine how baling facility leachate can and be separated from the sewage tank 

wastes (p. 67 – Technical Session, Day 1).  

The GNWT notes that the City recently specified that as “the baling facility is solely for 

recyclable materials now, liquid draining into the sump will be limited, and generally 

from washing of the bailing facility floors. Volume/impact of liquid has been reduced 

since waste materials are no longer processed at the baling facility” (Proponent 

response to ENR #41). However, it could also not be confirmed that the intensive 

industrial baling of municipal wastes, such as performed for the last ~ 30 years, will not 

be returning in the future (Proponent response to ENR #57). 

The GNWT wishes to take this opportunity to re-iterate, that the mixing of industrial 

wastes with sewage wastes, should not be considered an acceptable method of 

managing non-sewage industrial wastes of unknown quality, generated at the baling 

facility, or elsewhere at the landfill site. 

During the technical session, the City specified that starting in 2022, all non-sewage 

leachate generated at the SWDF were going to be managed at the site, and no longer 

sent for final disposal at the FLTS. The GNWT supports the City’s decision to limit 

further non-sewage related contaminants inputs to the FLTS, halting decades of non-

sewage landfill industrial discharges to the sewage lagoon, generated from different 

types of landfill operations. The GNWT supports the City’s decision aligning with the 

restoration of the FLTS. 

Recommendations: 

13) The GNWT recommends that the new licence direct the City to follow through on 

their initiatives to determine and establish how baling facility leachate will be 

separated from sewage wastes, in order to be managed and disposed separately 

from sewage wastes, and to finally divert baling facility leachate from being 

disposed at the FLTS. 

 

14) Until non-sewage wastes are diverted from the FLTS, the GNWT recommends 

that the water licence require that volumes and quality of any types of non-

sewage wastes considered for disposal at the FLTS should be metered and 

characterized. 
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5.2  LEACHATE MANAGEMENT FACILITY (LMF) 

5.2.1  LMF designs and operations – approval prior to operations 

As specified during the technical session, the concept of a LMF remains fairly new and 

has not been clearly defined. It would appear that the purpose of current on-site 

infrastructure already found at the site, such as retention ponds, sumps, biopad, etc. 

could be changing and possibly become part of the LMF operations. As such, it’s 

possible that the LMF operations could be occurring in several different locations within 

the SWDF, rather than just one.  

Regarding Cell A and Cell B construction, it would appear that as-built plans were 

circulated on their own at the time, without indicating the location of the groundwater 

monitoring wells that would typically be included. To facilitate the operation of the new 

LMF and integrate all components required, provisions of the new licence may provide 

guidance to the City by listing the expected components that should be required prior to 

the commissioning of the LMF. These should include, but not be limited to: 

 secondary containment or liners,  

 confirmation of a representative and operational background groundwater 

monitoring wells,  

 groundwater monitoring well locations,  

 borehole information details, and 

 certification that liners currently in place are operational at each infrastructure 

and facilities that may be used. 

Recommendations: 

15) The GNWT recommends that the new water licence provide guidance on 

components that should required prior to the commissioning of the LMF.  

 

16) The GNWT recommends that the new water licence specify the expected items 

that should be included in a LMF O&M plan.  

5.2.2  Residual solids management and disposal at the LMF  

As specified above, the GNWT welcomes the City’s decision to manage all non-sewage 

leachate at their landfill site rather that disposing these wastes at the Fiddler’s lagoon, 

as part of the long-term goal of the rehabilitation of the FLTS.  
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As specified during the technical session, the baling facility sludge was also to be 

disposed of at the SWDF. The GNWT’s position is that all other types of non-sewage 

sludges (or residual solids), will also be managed and disposed of at the City’s 

upcoming LMF. As such, the City may consider referring to the planned facility as a 

‘Leachate and Residual Solids Wastes Management Facility’ or ‘Non-sewage Wastes 

Management Facility’ for example, in order to accurately represent the types of wastes 

that will be managed at their facility. 

Recommendations: 

17) The GNWT recommends that all non-sewage waste is managed at the LMF. 

 

18) The GNWT recommends that the City consider re-naming the proposed new 

facility, to capture the types of wastes managed at the facility/facilities. 

5.3 CLOSURE AND RECLAMATION PLANNING OF THE SWDF 

5.3.1  Locations of buried baled waste - ICRP map of the SWDF site 

As specified in the SWDF O&M (v.6) (Section 1.3, p. 10) “Since the opening of Cell A in 

2011 and until the spring of 2020, all household waste has been baled and placed in the 

cell areas”. As reported in the 2017 Annual Report (p.11), for example, approximately 

12,000 m3 of Cell A’s capacity was used for the disposal of bales of waste in 2016. 

The GNWT notes that Figure 1 submitted in the 2012 Landfill Drainage Study (p. 55), 

illustrated a few small areas identified as ‘baled waste’. At the June 2021 technical 

session, it was clarified that before the commissioning of Cell A in 2011, municipal 

waste bales were placed and buried in most of the footprint of the old landfill cell. 

Recommendation: 

19) The GNWT recommends that all ‘baled waste’ area (or bale fields), be identified 

in an ICRP map, towards strategic closure and reclamation planning of the site. 

5.3.2  Trend analyses of groundwater monitoring results 

As part of the 2012 Landfill Drainage Study, the GNWT expressed concerns that the 

study noted exceedances that could indicate that contaminated groundwater was 

migrating offsite, and that it was apparent that further delineation studies and source 

control measures should be pursued.  

In response to reviewers’ concerns expressed in 2012, the City had specified that 

closure of the Old landfill cell (capping) was then planned in the next few years.  It 

would appear today that only the former Composting Facility has been capped to date, 
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and that the closure of the Old landfill was postponed until 2030 (see the 

Implementation Schedule in Appendix E ICRP (v.4), p. 80 of 82). The City indicated that 

three groundwater monitoring wells were installed in 2018 to monitor the potential 

migration of contaminants offsite. The City also specified that once a background well 

has been installed, a water quality trend analysis would be conducted every 3 years, to 

assess potential impacts from the SWDF. 

Recommendation: 

20) The GNWT recommends that the water licence require groundwater monitoring 

trends to be submitted within annual reports, clearly identifying elevated 

groundwater levels and/or groundwater exceedances monitored at the SWDF 

site. 

6  MANAGEMENT OF WATER TREATMENT PLANT (WTP) WASTE 
RESIDUALS 

 

6.1  WTP waste residuals – Best management practices 

Prior to the commissioning of Yellowknife’s new WTP, an Information Request was sent 

by the Board to the City to specify “Any management actions that would be taken to 

ensure that water quality at the outflow point of the sewage lagoon system is not 

affected by introduction of these new wastes”. When asked during the June 2021 

Technical Session if management actions had been required to prevent impacts from 

WTP waste residuals discharge, the City responded that no management actions were 

occurring at this time.  

In recent years, a working group composed of MACA, ENR and the Board was formed 

to develop further knowledge on best management practices of waste residuals 

generated from Water Treatment Plants’ processes in the NWT. Through this working 

group, experts on the topic from Dalhousie University were contracted, and a report 

untitled ‘Recommendations for Municipal WTP Waste Residuals in the NWT’ (March 

2021) was produced. Several relevant excerpts from this document were provided in 

sections below, to offer further context to the GNWT’s comments and 

recommendations. 

6.2  Separation of WTP sludge from the backwash 

As specified during the City of Yellowknife WTP presentation at the June 2021 technical 

session, coagulants that are added to the mixing tanks to bind with the sediments, will 

eventually precipitate at the bottom of the mixing tanks to form residual solids, or WTP 

sludge. The sludge is then progressively further separated from the backwash and 
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collected into two (2) thickened sludge tanks located at lower elevation (Technical 

session, City of Yellowknife WTP presentation, Slide #10 and #11). During that time, the 

backwash is continuously re-circulated through the WTP system (City of Yellowknife 

water licence renewal technical session - Day 2, p. 14). Two different WTP waste 

residual disposal procedures have been used and reported by the City, since the 

commissioning of their WTP:  

 Transportation of the thickened WTP sludge directly to the Fiddler’s 

lagoon via Vactor truck, while the backwash was discharged to the sewer 

(see 2016-2017 Annual Reports)  

 Discharge to the sewer system of both WTP sludge and backwash as one 

stream, as currently completed (City of Yellowknife water licence renewal 

application process, ENR comment #85).  

A pipe configuration allowing for Vactor trucks to upload WTP thickened sludge 

separately for transportation (such as performed in 2016 & 2017) is present at the WTP 

facility.  

The current practice used at Yellowknife WTP of re-combining the WTP sludge with 

backwash as one stream for the disposal, does not align with best practices described 

in the ‘Recommendations for Municipal WTP Waste Residuals in the NWT’ (March 

2021). As specified in Section 3.1 (p. 31) of that document, “The principle treatment 

objective of WTP liquid waste residuals is to achieve the separation of solids from the 

water phase. The main goal of thickening processes is to increase the concentration of 

solids within the waste backwash water and clarifier solids streams”, and also “As the 

solids content of the liquid waste streams increases, the residual water is decanted 

back to the source water or other surface water disposal location.” It was also specified 

during the Technical Session that no studies or risk assessment to better comprehend 

the impacts of past/current WTP waste residuals discharges on the FLTS and GSL 

receiving environment, had been initiated by the City since the commissioning of the 

new WTP (p. 95-96).  

Recommendation: 

21) As WTP waste residuals (both backwash and sludge) are currently being 

disposed at the FLTS indirectly via the sewer system as only one stream, the 

GNWT recommends that the new water licence requires a risk analysis of the 

WTP wastes residual discharges at the FLTS, following two (2) different 

scenarios: 1) Disposal to the FLTS of the backwash only, and 2) Disposal to the 

FLTS of a mixture composed of both the backwash and WTP sludge. 

6.3  WTP sludge  
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Section 4.1 (p. 44) of the ‘Recommendations for Municipal WTP Waste Residuals in the 

NWT’ specifies that “In Canada, the federal government provides scientific and 

technical expertise through CCME guidelines for any WTP effluent discharged into the 

environment, but ultimately provinces and territories manage their water resources 

(Environment Canada, 2015). Across the country, WTP waste residuals are required to 

be treated prior to discharge to surface water. The direct discharge of solid or liquid 

waste residuals’ streams into the environment is no longer common in Canada 

(Government of Canada, 2015).” As well, there are “no known thresholds from other 

jurisdictions in terms of population/flow/volume of WTP waste residuals that would 

provide an avenue to not treat WTP waste residuals prior to surface water discharge” 

(p. 8). 

Section 3.1 of the recommendations (p. 31) also outlines that “solids generated in 

thickening processes are further treated using dewatering technologies to achieve a 

solid waste with higher percent solids for final disposal (i.e., landfill)”. Section 3.2 of the 

document (p. 35) further states that “following thickening operations, the supernatant is 

discharged or could be recycled to the headworks of the plant, and the thickened solids 

are further processed using dewatering technologies”. 

Lab results of the City of Yellowknife WTP waste residuals monitored in 2017 and 2018 

demonstrate that during the 7 months of the year when coagulants are used at the 

WTP, concentrations for aluminum and pH of the backwash-sludge mixture are 

exceeding the (2004) Guideline for industrial Waste Discharges in the NWT.  

During the Technical Session, the City clarified that waste residuals from their WTP 

were not discharged to surface waters, but rather to a treatment system (the FLTS) 

(City of Yellowknife Water licence renewal technical session transcript, Day 2, p. 100). 

As specified in Section 5.3.4 of the City’s FLTS Management Plan (v.3) however 

“municipal wastewater facilities such as the FLTS are not typically designed to 

specifically remove metals” (p. 38). Considering nearly doubling concentrations between 

2000 and 2020 measured in water and sediments for aluminum, iron and several other 

metals along the FLTS (Section 4), the FLTS should not be considered nor recognized 

as an acceptable treatment processes to treat metals concentrations of WTP waste 

residuals. 

When asked at the Technical Session if pre-treatment may be planned or considered 

prior to disposing of WTP waste residuals to the FLTS, the City clarified that no 

additional treatment was planned at this point in time (City of Yellowknife water licence 

renewal technical session transcript - Day 2, p. 101), but that coagulants’ dosage and 

coagulants substitution were being investigated (City of Yellowknife water licence 

renewal technical session transcript - Day 2, p. 16 & 98). The GNWT notes that 

replacing an aluminum-based coagulant by another metal coagulant (e.g. iron-based) 
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does not change the fact that municipal Sewage Disposal Facilities such as the FLTS 

were not intended to treat elevated metals concentrations from WTP wastes residuals 

(see below on co-management).  

Recommendations: 

22) The GNWT recommends that the WTP sludge not be discharged into the FLTS.   

 

6.4  Metering of WTP wastes discharged to the sewer 

Estimated volumes production of WTP wastes initially anticipated prior to 

commissioning, differed considerably from those generated since the 2015, as reported 

annually and presented in Table 5 below: 

WTP waste 

residuals 
2013 estimates 

2016-2017 

Annual 

Reports 

2018-2019 

Annual 

Reports 

2020 Annual  

Report 

WTP Backwash  240,000 m3 0 ~ 3,500 m3 2700 m3 

WTP Sludge 650-950 m3 644 m3 not provided not provided 

WTP Sludge 

Disposal 
 0 Vactor Trucks 

Sewer 

system 

Sewer 

system 

 

 

Inconsistencies were noted with reported volumes of backwash and sludge. For 

example, only sludge volumes were reported in 2016 & 2017 (of 644 m3); and only 

backwash volumes were reported in 2018 & 2019 ARs (of ~ 3,500 m3). When referring 

to the increased volumes of WTP waste residuals reported between 2016-17 and most 

recent Annual Reports, the City referred to these wastes as “sludge product” that is 

“now going to the lagoon” (City of Yellowknife water licence renewal technical session 

transcript – Day 2, p. 17), and that “as much backwash water going back in the system 

as possible”, as well as “essentially, it’s really a thickened product that is going back into 

the sewer” (City of Yellowknife water licence renewal technical session transcript - Day 

2, p. 15). As such, the information stated above may appear contradictory, and the 

GNWT remains unclear why only WTP backwash volumes have been reported in recent 

years while WTP sludge was nevertheless being generated.  

Table 5.  Volumes of WTP wastes production estimated prior to WTP’s commissioning vs. WTP 

waste residuals volumes reported in annual reports.  
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Following clarifications requests on volumes tracking of WTP waste residuals during the 

June 2021 Technical Session, the City specified via their Information Request (IR) #1, 

that “The volume of waste from the backwash stream is currently approximated based 

on the volume of the tank that the sludge is stored in prior to being drained to the 

sewage system, and eventually the FLTS.” IR#1 further specified that volume tracking 

based on tank volumes is the only volume tracking of waste done at the WTP, although 

the 2016 Annual Report specified that metering of these wastes was performed at Lift 

station #5. The GNWT considers that the metering of WTP volumes discharged to the 

sewer should be required, to help addressing some of the volumes reporting 

inconsistencies described above. The City said they were considering the option of 

installing flow meters on the tanks that are discharging to sewer (City response to IR#1).  

Recommendations: 

23) The GNWT supports the City’s plans towards installing flow meters on the tanks 

that are discharging to sewer, to clearly quantify the volume of WTP waste 

residuals wastes being discharged to the sewer until such a time as the LMF is 

complete and accepting these wastes.  

 

24) The GNWT recommends that the City clarify if any WTP waste residuals may be 

entering the sewer system from other locations that would differ from the WTP 

sludge tanks. 
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