
Addendum to O&M manual – Kugluktuk Sewage Lagoon, May 2014 

Prepared by:  Shah Alam, MPE.   Sep 16, 2020 

Sewage Treatment Facility O&M manual, May 2014 
Prepared by: Nuna Burnside Engineering and Environmental Ltd. 

Item 1.2 Nunavut Water Board License 

 Current contents: License NWB3KUG0308 
 Replace with:  License 3BM KUG 1520 

Item 1.4 Sewage volumes 

Item 3.1 Overview 

 Current contents: The lagoon will be fenced 
 Replace with: The lagoon berm is fully fenced with walkway inside the fence on the berm  

Item 3.3.1 Existing lagoon 

 current: The old lagoon has yet to be commissioned 
 Replace: The old lagoon has been decommissioned 

 current: the former lagoon will be desludged with the sludge transferred  
 Replace: the former lagoon was desludged and level gradients towards the wetland   

 Current: A decommissioning plan has developed…. the topography of the area 
Replace: the old sewage facility has been decommissioned. Metal spillway has been 

removed and berm materials were pushed to infill lagoon area and levelled. 

Item 3.3.4 Gas under Synthetic Liner (1st paragraph) 

 Current: the remaining bubbles will not be removed.…..Operation of the lagoon 
 Replace with: remaining bubbles hopefully be removed through a maintenance work later 

Item 3.7.2 Monitoring stations 

Current:  KUG-1 ….. KUG-4A …… WS-4 
Replace with:  

Station Description Comments 

KUG-1 Raw Water intake location at Coppermine River Volume of water intake annually 

KUG-2 Solid waste run-off effluent sampling location  sampling June-Sep and as available  

KUG-3 Raw sewage deposition from truck off-load Volume of sewage deposition 

KUG-3A Decanting location from sewage lagoon inside Sampling when decanting in plan 

KUG-4 Effluent outfall from wetland to Coronation Gulf sampling Jun-Sep as available 

KUG-5 Landfill and soil storage run-off towards wetland  Sampling Jun-Sep and as available 

Note: surface monitoring stations WS 1 – WS 4 were part of old sewage lagoon effluent quality control, 

which are no more active since the old sewage lagoon facility was decommissioned.  
 

Item 3.7.3 (list# 4) Monitoring procedures 
 Current sentence starts: raw sewage samples will be collected…..several loads 
 Replace with: raw sewage sample collects from location at KUG-3A decanting inlet point  



BURNSiDE 

Sewage Treatment Facility 

Operation and Maintenance (O&M) Plan 
Hamlet of Kugluktuk, Nunavut 

Prepared by 

Nuna Burnside Engineering and Environmental Ltd. 

106 B Scurfield Blvd. Winnipeg, MB R3Y 1 G4 

Prepared for 

The Department of Community and Government Services 
Kitikmeot Region 
Government of Nunavut 

May 2014 

File No: N-0 09755 

The material in this report reflects best judgement in light of the information available at the time of preparation. 
Any use which a third party makes of this report, or any reliance on or decisions made based on it, are the 
responsibilities of such third parties. Nuna Burnside accepts no responsibility for damages, if any, suffered by 
any third party as a result of decisions made or actions based on this report. 



The Department of Community and Government Services, Government of Nunavut 

Sewage Treatment Facility 
Operation and Maintenance (O&M) Plan 
Hamlet of Kugluktuk, Nunavut 

May 2014 

Table of Contents 

1.0 Introduction ......................................................................................................................... 1 
1.1 Hamlet Description ................................................................................................................ 1 
1.2 Nunavut Water Board License ............................................................................................... 1 
1.3 Climate ................................................................................................................................. 2 
1.4 Sewage Volumes .................................................................................................................. 2 
1.5 Health and Safety .................................................................................................................. 2 
1.6 Training ................................................................................................................................ 3 

2.0 Sewage Collection and Delivery ......................................................................................... 4 

3.0 Operation and Maintenance of the Sewage Treatment Facility .......................................... 5 
3.1 Overview ............................................................................................................................... 5 
3.2 Sewage Collection Procedures .............................................................................................. 5 
3.3 Sewage Treatment Facility Design ......................................................................................... 6 
3.3.1 Existing Lagoon and Honey Bag Pit.. ..................................................................................... 6 
3.3.2 New Sewage Treatment Facility ............................................................................................. 6 
3.4 Sewage Lagoon Operational Procedures ............................................................................... 9 
3.5 Periodic and Seasonal Maintenance Procedures .................................................................... 9 
3.6 Wetland Treatment Area ...................................................................................................... 1 O 
3. 7 Sewage Treatment Facility Monitoring Program ................................................................... 12 
3.7.1 Water License Requirements ............................................................................................... 12 
3.7.2 Monitoring Locations ........................................................................................................... 13 
3.7.3 Monitoring Procedures ........................................................................................................ 14 
3.7.4 Monitoring Results .............................................................................................................. 14 
3. 7.5 Abandonment and Restoration ............................................................................................. 14 

4.0 Emergency Response and Contingencies ........................................................................ 16 

5.0 Reporting ........................................................................................................................... 17 

6.0 Summary ........................................................................................................................... 19 

7.0 References ......................................................................................................................... 20 

Figures 

1 Site Location 
2 Key Features of Community 
3 Regional View of Sewage Lagoon and Solid Waste Disposal Facility (Landfill) 
4 Sample Locations 

Nuna Burnside Engineering and Environmental Ltd. 
N-0 09755 

SAlam
Highlight



The Department of Community and Government Services, Government of Nunavut 

Sewage Treatment Facility 
Operation and Maintenance (O&M) Plan 
Hamlet of Kugluktuk, Nunavut 

May 2014 

Appendices 

A Drawings 

As-built Sewage Lagoon Drawings 
Thermistor Locations in Dyke 
Effluent Pipe Discharge Location 
Underside Liner Drainage System 

B Nunavut Water Board License 

C Climate Data 

D Projected Water Requirements and Sewage Generation Rates 

E Site Forms 

F Annual Monitoring Report Format 

G Dyke Temperature Recording Form 
Portable Diesel Driven Sewage Pump Discharge Calculation 

Nuna Burnside Engineering and Environmental Ltd. 
N-0 09755 

ii 



The Department of Community and Government Services, Government of Nunavut 

Sewage Treatment Facility 
Operation and Maintenance (O&M) Plan 
Hamlet of Kugluktuk, Nunavut 

May 2014 

1.0 Introduction 

1.1 Hamlet Description 

The Hamlet of Kugluktuk (formerly known as Coppermine), is situated on Coronation 
Gulf at the mouth of the Coppermine River. The Hamlet is situated on a rocky area on the 
west side of the Coppermine River, at latitude 67°49'N, longitude 1 l5°06'W, as shown on 
Figure 1. 

The community has a population of approximately 1,585 (2006), with an approximate 1.5 
percent projected growth rate over the 20-year design period. Community infrastructure 
includes: 

A water treatment plant, which draws water from the Coppermine River and stores it 
for treatment 
Trucked water to holding tanks in each building 
A sewage lagoon which receives trucked sewage collected from holding tanks in each 
building 
Sewage treatment was historically via an exfiltration lagoon to a wetland discharging 
north to the ocean 
A new lagoon and wetland treatment area has been designed 
A Solid Waste Management Facility, which includes a bulky metals disposal area 
A contaminated soil pile, a waste oil and liquid waste storage area, and a battery and 
other materials storage area next to the lagoon 
Former honey bag pit next to the lagoon 
Several rock and sand quarries 
Diesel powered generators 
Two wind generators (one partially dismantled and the other currently off-line) 
Barge landing area. 

The Hamlet of Kugluktuk is predominately residential with a few small commercial 
establishments including a hotel, several construction and contracting businesses, grocery 
store, and a variety of other small businesses. Hunting and fishing in the traditional 
manner is still a prime occupation for many of the inhabitants. Community buildings 
include a high school, an elementary school, arena, swimming pool, Hamlet office, public 
works yard, GN offices, and a police station. A layout of the entire community and 
infrastructure is displayed on Figure 2. 

1.2 Nunavut Water Board License 

The Hamlet of Kugluktuk operates their municipal water, sewage, and solid waste 
facilities under the Nunavut Water Board (NWB) License NWB3KUG0308, dated July 
15, 2003 (Appendix B). Part G, Section 1 requires that an Operation and Maintenance 

Nuna Burnside Engineering and Environmental Ltd. 
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(O&M) Plan be submitted for the facilities in accordance with applicable regulations and 
guidelines. This document was created to provide staff with O&M procedures for the 
proposed Sewage Treatment Facility. An amendment to the NWB license is being 
requested. 

The O&M Plan of the Sewage Treatment Facility will be used in conjunction with the 
normal operating procedures. This document provides a list of tasks and procedures that 
will assist the Hamlet's operations staff in the O&M of the facility. 

This O&M Plan should be updated when the amended NWB license is issued. 

1.3 Climate 

Kugluktuk is affected by Arctic air masses, and experiences a maritime Arctic climate 
characterized by short cool summers, and long cold winters. The mean annual air 
temperature is -12°C. Monthly averages range from -31°C in February to l0°C in July. 
Kugluktuk receives about 249 mm of precipitation per year, of which 134 mm falls as 
rain between June and September. Prevailing winds are from the east in the summer and 
from the southwest in the winter. The mean wind speed is approximately 15 km/hr. 
Climate details are included in Appendix C. Tracking weather conditions will be 
important during lagoon discharge in the summer. 

1.4 Sewage Volumes 

The Detailed Design Report (Nuna Burnside, March 2007) for the Improvements to the 
Sewage Lagoon and Solid Waste Facilities determined the projected population, 
associated waste requirements and sewage generation rates using information from the 
Nunavut Bureau of Statistics. The tables with the detailed calculations are included in 
Appendix D. 

1.5 Health and Safety 

Health and safety of workers and the public is the first priority while operating the 
Sewage Treatment Facility. The requirements of the Nunavut Safety Act must be 
followed at all times. All actions and operations must be undertaken with safety as the 
first priority. 

Template forms to assist staff in operating the facility, planning and costing the short 
term and long term use of the facility are included in Appendix E. 

Nuna Burnside Engineering and Environmental Ltd. 
N-0 09755 
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1.6 Training 

Staff training is an important aspect of the operation of a Sewage Treatment Facility. 
Staff must be adequately trained to follow this O&M Plan and operate the facility. This 
O&M Plan is dependent on sufficient site specific training to allow staff to operate the 
facility. 

Nuna Burnside Engineering and Environmental Ltd. 
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2.0 Sewage Collection and Delivery 

4 

The Hamlet of Kugluktuk provides trucked water and sewage services, as well as regular 
solid waste pickup for the Community's residents, businesses, and institutions. 

The Sewage Treatment Facility operated by the Hamlet of Kugluktuk is located 
approximately 5 km from the Hamlet (Figure 2). Sewage is collected daily by truck from 
all the houses and occupied buildings with holding tanks, and discharged to the sewage 
lagoon located to the west-southwest of the community. 

The lagoon is designed to receive municipal sewage only. The discharge of other liquid 
wastes is prohibited, unless it can be demonstrated that the waste quality will have not 
deleterious impact on the Sewage Treatment Facility. 

The Environmental Guidelines for Industrial Waste Discharge in Nunavut (Government 
of Nunavut, 2002), provides a Decision Flow Chart for Managing an Industrial Waste 
Discharge. It also includes schedules of comparative criteria for evaluating the liquid 
waste. 

Liquid wastes meeting the criteria are acceptable for discharge into the sanitary sewer 
system (Sewage Treatment Facility). Liquid wastes that do not meet the criteria must be 
pre-treated until they do, or be stored in the Hazardous Waste Storage Area for future 
disposal at a licensed facility located outside of the community. 

Nuna Burnside Engineering and Environmental Ltd. 
N-0 09755 
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3.0 Operation and Maintenance of the Sewage Treatment Facility 

3.1 Overview 

The Hamlet of Kugluktuk Sewage Treatment Facility consists of two main components: 

Lagoon 
Wetland Treatment System. 

5 

The facility operates by holding sewage collected from the community and trucked to the 
lagoon for approximately one year prior to discharge to a wetland treatment area. The 
discharged effluent migrates along an approximate 1.5 km wetland pathway to the ocean 
at Coronation Gulf (Figure 4). 

Monitoring points are located at the discharge point from the lagoon, and at selected 
locations down stream including the final discharge point prior to entering the ocean. 

The lagoon is sized to contain the annual volume of sewage in year 20 of the design life. 
The wetland treatment system is designed to gradually become a more biologically rich 
area, to provide natural biological attenuation processes as the discharge volume 
increases year by year (Figure 4). 

The lagoon will be fenced and the wetland treatment area identified with signs to alert 
overland travellers. The wetland treatment area is not commonly travelled. 

3.2 Sewage Collection Procedures 

The following sewage collection operational procedures shall be carried out by the staff 
of the Hamlet of Kugluktuk on a daily basis dependent upon weather conditions: 

Household and commercial sewage holding tanks will be pumped out using a vacuum 
truck and hauled to the Sewage Treatment Facility 

Sewage from the vacuum truck will be discharged to the Sewage Lagoon, via a pair 
of flumes designed to prevent erosion of the lagoon wall 

Daily waste volumes deposited to the Sewage Lagoon (and trip counts) shall be 
recorded on the recording form attached in Appendix D 

In the event of an accident, a spill of sewage or petroleum products or a fire during 
sewage collection operations, the Environmental Emergency Contingency Plan, 
Hamlet of Kugluktuk shall be implemented (separate document). 

Nuna Burnside Engineering and Environmental Ltd. 
N-0 09755 
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3.3 Sewage Treatment Facility Design 

3.3.1 Existing Lagoon 
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The existing sewage lagoon (Figure 3) is no longer in operation, and has been replaced by 
the new Sewage Treatment Facility which was commissioned in 2008. The old lagoon 
has yet to be decommissioned. 

The former lagoon will be desludged with the sludge transfened to the Solid Waste 
Disposal Facility for initial treatment in the landfarm followed by use as interim cover. 

A decommissioning plan has been developed but is yet to be completed. The metal 
spillways (flumes) will be re-used or transferred to the Bulky Metals Area. Once this is 
completed the lagoon berm will be pushed over to infill the lagoon and maintain the 
topography of the area. 

3.3.2 New Sewage Treatment Facility 

The as-builts drawing of the new facility are found in Appendix A. 

Trucks will discharge sewage onto discharge flumes. The lagoon will gradually fill 
throughout the year until mid-June of each year, when climatic conditions (Appendix C) 
are suitable for discharge. Liquid discharge is through a diesel-driven portable pump. 
The effluent intake hose shall be placed a minimum of 0.5 m above the bottom of the 
lagoon to avoid uptake of sludge into the discharge system. 

Discharge should begin when the wetland is sufficiently recovered from winter and 
becomes biologically active (that is, when the vegetation has become green). The 300 
mm diameter portable discharge line should be extended 300 m by the automatic reel, 
and connected to the effluent outfall pipe. The effluent outfall pipe is a perforated 300 
mm diameter 90 m long high-density polyethylene pipe which allows gradual seepage of 
the effluent to the wetland area. The effluent outfall pipe sits on 300 mm of granular 
material See Figure CNN-3 and CNN-4 (Appendix A) for location of effluent outfall 
pipe and portable hose discharge line. 

The wetland treatment area provides biological treatment of the effluent. A meandering 
hydraulic path is created by the wetland to slow the flow of effluent to the Ocean. 

The lagoon is designed for an operational capacity of approximately 126,000 m3 in year 
20 of operation. Approximately 60 to 90 days (depending on pump discharge flow and 
operational time) are required to empty the lagoon when filled to capacity. See Appendix 
G for estimated time to empty lagoon volume based on sewage pump discharge flow. 

Nuna Burnside Engineering and Environmental Ltd. 
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This must be accomplished during the 120 day discharge window between mid-June and 
mid-October when conditions are optimum. 

The lagoon will be desludged when the sludge level reaches approximately 0.3 m thick, 
which is estimated to occur in 5 to 10 years. Over the 20 year design life, desludging 
would be needed on two or three occasions. 

The following procedures will be followed for decanting: 

Inform the NWB a minimum of 10 days prior to the planned discharge period 

Approximate mid-June - evaluate ice and wetland treatment area conditions 

Once favourable conditions have been achieved, the portable pump and intake and 
discharge lines should be set up and effluent pumping should begin 

Discharge will flow through the portable sewage pump and 300 mm discharge line 
into the effluent outlet diffuser pipe. It will then seep into the wetland treatment area 
through the perforations in the effluent outlet pipe. The wetland treatment area is 
designed to slow and spread the flow over a wide area and through multiple channels, 
to maximize flow paths and minimize flow depths 

Monitor the discharge and wetland treatment area for water quality parameters 

Keep pumping the effluent until water depths have reached approximately 600 mm. 
Discontinue pumping prior to freeze up and prior to the wetland treatment area 
becoming biologically inactive. 

During the discharge period reduce the discharge rate or stop the discharge during high 
volume storm events that could cause flooding of the wetland treatment area and 
overland flow. Re-start discharge when water levels return to normal. 

The lagoon has been sufficiently sized, so it is unlikely that there will be "flow through" 
of raw sewage from one end of the lagoon to the other during the discharge period. 
Monitoring of the Sewage Treatment Facility and reporting will meet NWB license 
requirements. 

The facility is designed for a minimum of 20 years of operation based on population 
growth projections. Maintenance, including de-sludging is scheduled when sludge 
thickness reaches 0.3 m throughout the 20 year period. When de-sludging is required, 
effluent levels must be reduced to the sludge line in order to allow removal and treatment 
of sludge. 

Nuna Burnside Engineering and Environmental Ltd. 
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3.3.3 Monitoring of Interior Berm Temperatures 
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Thermistor strings were installed in four locations in the sewage lagoon dyke to measure 
the temperature of the interior of the dykes and to monitor the permafrost regime in the 
dyke structure. See Figure 1.0 in Appendix A. The thermistor string is able to sense the 
ground temperature at one meter intervals for the full depth of the dyke. The multi-meter 
provides measurements in ohms, which is then converted to a temperature value based on 
a conversion chart. 

Monitoring of permafrost in the berms should be down in the middle of winter and the 
middle of summer. The expectation is that the permafrost will move up into the dykes 
over time, and there will be some thawing of the permafrost under the lagoon because of 
heat from the warm sewage. Based on records from the thermistors, the permafrost has 
moved into the dyke bottoms. Continued measurements of dyke temperatures are 
recommended. See Appendix G for the berm temperature recording form. 

3.3.4 Gas Under Synthetic Liner 

Gases bubbling under the liner from the melting of the permafrost have caused the liner 
to bubble up in several locations. The liner of the lagoon was torn prior to its full 
operation, causing water to seep under the liner. Along with the thawing out of the 
permafrost, the leaks have created wet conditions under the liner, which make piping off 
gases difficult. Through the installation of a suction line as an underliner drain, some air 
bubbles have been removed from the underside of the liner. The remaining bubbles will 
not be removed as they do not impede the proper operation of the lagoon. 

The underliner drain that was installed consists of a 75 mm suction line placed inside a 
carrier pipe. Along the interior downslope of the dyke, the pipes were covered with a 60 
mm HDPE liner which was welded to the existing lagoon liner, to protect the system 
from ice damage. The suction line was inserted under the liner by cutting a hole in the 
existing liner and providing stone bedding. The portable pump used for lagoon discharge 
should be attached to the suction line, and the liquid under the liner should be discharged 
to the lagoon. See Figure 2.0 and 3.0 for the suction drain line detail. 

Nuna Burnside Engineering and Environmental Ltd. 
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3.4 Sewage Lagoon Operational Procedures 

The following operational procedures shall be carried out by the Hamlet of Kugluktuk, 
during lagoon decant operations: 

The Hamlet of Kugluktuk shall advise an Inspector and the Nunavut Water Board at 
least 10 days prior to starting the decant operations of the sewage lagoon 

9 

Household and commercial sewage deposited to the Sewage Lagoon shall be pumped 
to the wetland treatment system via the portable discharge line and effluent outlet 
pipe 

Effluent discharging shall occur between mid June and mid October, dependant on 
weather conditions 

During effluent pumping, the portable pump and all discharge piping shall be 
inspected daily for defects or blockages, and repaired immediately as necessary 

During pumping operations, effluent quality monitoring shall be undertaken in 
accordance with the terms and conditions outlined in the NWB water license, or at the 
direction of an Inspector as defined in the Nunavut Waters and Nunavut Swface 
Rights Tribunal Act 

Upon completion of pumping operations, the pump shall be shut off and the portable 
discharge lines shall be collected using the automatic reel. The lagoon berms shall be 
inspected, and any required maintenance performed 

Monitoring and inspections will occur as outlined in the NWB license and described 
in this O&M Plan. 

3.5 Periodic and Seasonal Maintenance Procedures 

The following procedures shall be undertaken by the staff of the Hamlet of Kugluktuk 
during periodic and seasonal maintenance operations at the Sewage Treatment Facility: 

The roadway and truck pad shall be maintained by snow clearing in the winter and 
surface grading in the summer, with any defects repaired as necessary 

Berms and fences shall be inspected monthly 

Ditches and drainage channels shall being inspected for erosion (once per month) 
during the summer, and repaired as necessary 

Nuna Burnside Engineering and Environmental Ltd. 
N-0 09755 
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Site warning signage, which identifies the boundaries of the Sewage Treatment 
Facility (i.e. Sewage Lagoon and the Wetland Treatment Area) shall be inspected 
monthly, and repaired or replaced as necessary 

The discharge flume/spillways to the Sewage Lagoon shall be inspected for damage 
or displacement monthly, and repaired as necessary. The vehicle stop bollards 
located between the truck pad and the discharge spillway are particularly important 

Any airborne litter shall be removed from the Sewage Treatment Facility to the 
Hamlet landfill in the Spring and Autumn, or as required 

Any places where the liner is exposed will be examined after pumping operations 

The Sewage Lagoon shall be inspected following pumping operations, to determine 
the thickness of sludge which has accumulated in the lagoon since the previous 
inspection 

Desludging of the lagoons shall occur as required, based on the sludge thickness in 
the lagoon. 
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Forms to assist site staff in conducting the inspections and data recording are included in 
Appendix E. 

The activities described above shall be completed by the staff of the Hamlet and details 
of any repairs shall be reported in the Annual Report submitted to the Nunavut Water 
Board, in compliance with the Hamlet's Water License. 

3.6 Wetland Treatment Area 

The wetland treatment area is an integral part of the Sewage Treatment Facility. It 
consist of a meandering stream and wetland pathway, that reaches across the raised beach 
tundra a distance of approximately 1.5 km between the lagoon and Coronation Gulf 
(Figure 3). Monitoring of the existing wetland down stream of the existing lagoon has 
demonstrated that, even with raw sewage discharge in 2005, the wetland was providing 
adequate treatment such that the NWB license requirements were being met before 
discharging into Coronation Gulf. The wetland treatment area for the new Sewage 
Treatment Facility is designed to increase in capacity for treatment slowly as the volume 
of discharge increases year to year. Continuous monitoring will allow ample warning if 
maintenance efforts such as diverting some of the flow into adjacent drainage systems is 
required. 

As shown on Figure 4, there are several small drainage systems that could be used to 
expand the wetland treatment area if required. 

Nuna Burnside Engineering and Environmental Ltd. 
N-0 09755 
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The proposed system operates as follows: 

Discharge of clarified sewage from the lagoon (retained from October to June) 

Discharge from the lagoon when climate and vegetation conditions are optimized 

Controlled discharge with monitoring 

Additional areas are available to further expand the flow path (Figure 4), if required 
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Monthly monitoring at four sampling stations in the wetland treatment area to closely 
monitor impacts (Figure 3) 

Monthly collection descriptive data and measurements during discharge (refer to the 
Monitoring Plan and QA/QC Plan) 

Signs to alert the public and identify sample locations 

Wetland treatment area maintenance, if required, would consist of the following: 

Enhancement of ditches to alter or lengthen flow paths 

Construction of exfiltration berms to slow the flow and lengthen the flow path 

Diversion of a portion of the flow into adjacent small drainage systems to expand the 
wetland treatment area. 

The operation of the wetland treatment area is based on continued close monitoring at the 
four stations along the length of the flow path. This will provide ample forewarning of a 
potential problem such that maintenance measures can be implemented. 

Nuna Burnside Engineering and Environmental Ltd. 
N-0 09755 
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3.7 Sewage Treatment Facility Monitoring Program 

3.7.1 Water License Requirements 

As outlined in the NWB water license, regular monitoring of the effluent from the 
Sewage Treatment Facility is required. The Monitoring Program is to include effluent 
samples collected at various places including the Final Discharge Point of the Wetland 
Treatment System, during the months of June to October, inclusive. Effluent samples 
collected shall be analyzed for the following parameters: 

Biological Oxygen Demand (BOD) 
Total Suspended Solids (TSS) 
Conductivity 

Oil and Grease (OGG) (Visual) 
Magnesium (Mg) 
Sodium (Na) 
Chloride (Cl) 
Total Hardness 
Ammonia as Nitrogen (NH3-N) 
Total Cadmium (Cd) 
Total Cobalt (Co) 
Total Chromium (Cr) 
Total Copper (Cu) 
Total Aluminium (Al) 
Total Mercury (Hg) 

Faecal Coliforms (FC) 
pH 
Nitrate and Nitrite as Nitrogen (N03-
N02) 
Total Phenols (Total-P) 
Calcium (Ca) 
Potassium (K) 
Sulphate (S04) 
Total Alkalinity 
Total Zinc (Zn) 
Total Iron (Fe) 
Total Manganese (Mn) 
Total Nickel (Ni) 
Total Lead (Pb) 
Total Arsenic (As) 
Total Organic Carbon (TOC) 
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Additional analytical parameters, which could become a requirement of the NWB water 
license or be requested by an Inspector as defined in the Nunavut Waters and Nunavut 
Suiface Rights Tribunal Act. Other parameters can be added as needed. 

Sampling completed by the Hamlet of Kugluktuk shall be in accordance with the Hamlet 
of Kugluktuk Monitoring Program and Quality Assurance/Quality Control (QA/QC) 
Plan, which has been prepared as a separate document. 

A monitoring station will be established at the point where raw wastewater is off-loaded 
by the sewage trucks. Monthly and annual quantities of raw wastewater offloaded will be 
measured and recorded in the official operations logbook on a form similar to that 
presented in Appendix D. 

Nuna Burnside Engineering and Environmental Ltd. 
N-0 09755 
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3.7.2 Monitoring Locations 

Monitoring stations are displayed on Figures 3 and 4. Monitoring stations from water 
quality parameters for the existing lagoon will continue to be used. The following is a 
description of each monitoring location as outlined in the requested amendment to the 
NWB license: 

Kug-1 Raw water supply (not part of the Sewage Treatment Facility) 
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Kug-2 Existing downstream sampling point for the existing lagoon (will be replaced 
once new system is operational) 

Kug-2A Proposed discharge sampling point from the landfill retention period (not part 
of the Sewage Treatment Facility) 

Kug-3 Previous raw sewage sampling point 

Kug-3A Raw sewage discharge sampling station for the new lagoon 

Kug-4 Previous lagoon discharge sampling point 

Kug-4A Lagoon discharge sampling point for the new lagoon 

WS-1 Surface water monitoring station in the wetland treatment area. Upper portion 
of wetland immediately downstream from lagoon 

WS-2 Surface water monitoring station in wetland treatment area 

WS-3 Surface water monitoring station in the downstream portion of the wetland 
treatment area 

WS-4 Final Effluent Discharge Point from the Sewage Treatment Facility at the 
point of discharge from the wetland treatment area not Coronation Gulf. This 
is the point at which the facility must meet the establish effluent quality 
criteria for discharge. 

Signs will be erected to mark each location and alert the public. 
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3.7.3 Monitoring Procedures 

General monitoring procedures are as follows: 

Sludge measurement - sludge measurements will be taken with a "sludge judge", 
which is an approximate 2 cm clear tube, which is pushed into the sludge and 
withdrawn and measured. Sampling will take place at the discharge pipe concrete 
retaining wall 

Water levels - water levels will be measured from a fixed point on the concrete 
training wall 

Lagoon discharge samples will be collected from the small pond that will form 
downstream of the effluent outlet pipe 
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Raw sewage samples will be collected from the base of the input flume, after several 
consecutive loads have been dumped to obtain a representative sample of several 
loads. Samples will collected using a pole with bottle clamp 

All other samples will be collected from designated surface water sampling stations. 
Refer to the Monitoring Plan and QA/QC Plan document for sample collection and 
handling details. 

3.7.4 Monitoring Results 

Results of analytical testing and monitoring are to be recorded on a regular basis by the 
Hamlet's operation staff. Copies of the analytical certificates and Chain of Custody 
forms are to be kept for future reference to determine the effectiveness of the treatment 
facility. The monitoring results will be included in the Annual Monitoring Report. 

3.7.5 Abandonment and Restoration 

Part G of the Water License (Appendix B), requires the submission of Abandonment and 
Restoration Plan at least six months prior to abandoning any facilities and construction of 
new facilities to replace existing ones. This Detailed Design Report provides the required 
information for the exiting facilities. 

The Sewage Treatment Facility consisting of the lagoon and Wetland Treatment Area, 
has been designed to meet the required 20 design period. It is expected that it could 
continue to operate for a significant period of time beyond 20 years. Desludging on a 
regular basis would extend its life as it approaches year 20. Once sewage volume 
exceeds the capacity of the lagoon, the lagoon can be expanded or an additional lagoon 
constructed. As shown in Figures 2 and 4, there is a large area to the northwest where a 

Nuna Burnside Engineering and Environmental Ltd. 
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new lagoon could be located. In addition, there is significant land area consisting of 
small drainage streams among raised beaches, which could be further developed to 
increase the size of the wetland treatment area. 
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The Sewage Treatment Facility O&M Plan provides details for site staff. The O&M Plan 
includes a short term and long term planning process, which would prompt the Hamlet to 
prepare for expansion and closure as the facility reaches the later years of its design life. 

Nuna Burnside Engineering and Environmental Ltd. 
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4.0 Emergency Response and Contingencies 

In the event of an emergency, guidance regarding containment and site emergency 
response can be obtained from the following sources (Table 1): 

Table 1: Emergency Contacts 

Contact Location Telephone Fax Number 
Number 

AANDC- Iqaluit (867) 975-4550 (867) 979-6445 
Water/Wastewater 
Resources Manager 
Hamlet of Kugluktuk - Kugluktuk (867) 982-6500 (867) 982-3060 
SAO 
Government of Nunavut Cambridge Bay (867) 983-4125 (867) 983-4123 
(Regional Engineer) 
Environment Canada - Iqaluit (867) 975-4644 (867) 975-4594 
Inspector 
Fire Department Kugluktuk (867) 982-2222 (867) 982-3407 

RCMP Detachment Kugluktuk (867) 982-1111 (867) 982-3390 

Community Health Kugluktuk (867) 982-4531 (867) 982-3115 
Center 

Contingency plans are designed to provide site staff with direction and options when 
there is an unexpected event or accident. 

The Environmental Emergency Contingency Plan, Hamlet of Kugluktuk (prepared as a 
separate document) provides procedures and direction in the case of a spill or accident. 
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As outlined in the Contingency Plan, the health and safety of workers and the public are 
the first priority. 

Nuna Burnside Engineering and Environmental Ltd. 
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5.0 Reporting 
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The Nunavut Water Board License on Part B: General Conditions include the 
requirement to file an Annual Report with the NWB no later than March 31st of the next 
calendar year. The report shall include: 

Tabular summaries of all data generated under the "Monitoring Program" 

The monthly and annual quantities in cubic metres of freshwater obtained from all 
sources 

The monthly and annual quantities in cubic metres of each and all waste discharged 

A summary of modifications and/or major maintenance work carried out on the Water 
Supply and Waste Disposal Facilities, including all associated structures 

A list of unauthorized discharges and summary of follow-up action taken 

A summary of any abandonment and restoration work completed during the year and 
an outline of any work anticipated for the next year 

A summary of any studies, reports and plans (i.e. Operation and Maintenance, 
Abandonment and Restoration, QA/QC) requested by the Board that relate to waste 
disposal, water use or reclamation, and a brief description of any future studies 
planned 

Any other details on water use or waste disposal requested by the Board by 
November 1st of the repo1ting year. 

The format of the NWB Annual Report is included in Appendix D. 

The creation of the report can be greatly simplified by staff regularly filling in and filing 
the Site Forms included in Appendix D. The forms include: 

Form 1 - Monthly Sewage Delivery Log - describing the day to day delivery of 
sewage and site activities 

Form 2 - Monthly Sewage Treatment Facility Inspection Form - to document the 
inspection and observation of the site operations and infrastructure 

Form 3 - Effluent Discharge Log - to document the decanting of the lagoon during 
the 120 day discharge period 

Nuna Burnside Engineering and Environmental Ltd. 
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Form 4 - Sewage Treatment Facility Planning Form - which provides a list of items 
to be discussed by the site foreman and Hamlet Council related to short term and long 
term sewage handling and treatment decision making. 

In addition to these forms, there would be sampling information and analytical data 
collected. The Monitoring Plan and QA/QC Plan (prepared as a separate document) 
outlines sample collection and analytical data handling protocols. Using the forms and 
following the procedures provided herein should make submitting the annual monitoring 
report relatively straight forward. 

Nuna Burnside Engineering and Environmental Ltd. 
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6.0 Summary 
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This Operation and Maintenance Plan (O&M) has been prepared based on the proposed 
new design for the Sewage Treatment Facility. 

A Sewage Treatment Planning Form has been included in Appendix D, to assist the 
Hamlet in tracking and evaluating the various aspects of the Sewage Lagoon Treatment 
Facility including costs and long term planning. 

Appropriate training for site staff is necessary as part of the implementation of this O&M 
Plan. This document should be reviewed and updated annually, and whenever the NWB 
Water License is amended or new relevant legislation is issued. 

Nuna Burnside Engineering and Environmental Ltd. 
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