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Executive Summary 
 
Community and Government Services (CGS) of the Government of Nunavut (GN), 
provides sewage treatment and disposal services for the Hamlet of Rankin Inlet. 
 
Nunavut Water Board (NWB) License Number NWB3GRA0207 expired November 30, 
2008 and a new license application is in progress. 
 
An Operation and Maintenance (O&M) Plan for the Sewage Treatment Facility dated 
December 2008 was prepared by Nuna Burnside Engineering and Environmental Ltd 
(Nuna Burnside), as required by the original license and in support of the application for 
a new license. 
 
As noted in the December 2008 O&M Plan, as per the NWB License, the Plan is to be 
reviewed and updated annually. 
 
This April 2010 update of the Plan also addresses comments provided by review agencies 
during the license renewal application process. 
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1.0 Introduction 
 
1.1 Hamlet Description 
 
The Hamlet of Rankin Inlet is located on Rankin Inlet, on the west coast of Hudson Bay.  
It is 96-air km southwest of Chesterfield Inlet and 1088 air km east of Yellowknife, at 62º 
49’N latitude and 92º 05’ W longitude, as shown on Figure 1. The Hamlet has been 
growing substantially in the past 10 years. Economic activities now include government, 
commercial fishing, transportation/communications, carvings/handicrafts, trapping, 
hunting, and tourism.  The community has a population of approximately 2,358 residents. 
 
Community and Government Services (CGS) of the Government of Nunavut (GN), 
provides water supply and sewage disposal services for the Hamlet of Rankin Inlet. 
 
The Hamlet provides solid waste collection for the residents, businesses and institutions.  
The water, wastewater, and solid waste systems include the following facilities and 
services:    
 
� A water intake plant, which draws water from Nipissar Lake and provides treatment  

by chlorination 
� A waste water treatment plant that provides primary treatment of sewage with use of 

a mechanical screen 
� A current (old) solid waste disposal facility, which includes a bulky metals disposal 

area and a waste oil and liquid waste storage area 
� A new solid waste management facility that has not yet been commissioned.  
 
Key features of the community are shown on Figure 2.   
 
1.2 Nunavut Water Board License 
 
The Sewage Treatment Facility operates under Nunavut Water Board License Number 
NWB3GRA0207 issued December 01, 2002 to the Government of Nunavut.  The license 
expired November 30, 2008 (Appendix A). An application for a renewal/amendment of 
the licence was submitted in December 2008.  
 
This O&M Plan includes items outlined in the requirements of the license such as: 
 
� Operation and Maintenance Plans 
� Environmental Emergency Contingency Plan (Spill Contingency Plans) – separate 

document 
� Environmental Monitoring Program and Quality Assurance/Quality Control Plan – 

separate document. 
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This O&M Plan should be updated annually, as required by the license, and when the 
new NWB license is issued.   
 
1.3 Climate 
 
Rankin Inlet is affected by arctic air masses, and experiences a maritime Arctic climate 
characterized by short cool summers, and long cold winters. The Rankin Inlet area 
receives an average of 18.1 cm of rainfall and 107 cm of snowfall per annum.  Mean 
annual precipitation totals 29.7 cm per annum.  July mean high and low temperatures are 
14.9oC and 5.9oC, respectively.  January mean high and low temperatures are -28.3oC and 
-35.5oC, respectively.  Winds are generally north-west, and average 23 km/h (Rankin 
Inlet Weather Station, Climate Normals 1991-2000, Environment Canada, 2008).  
 
1.4 Sewage Generation 
 
The volume of sewage waste water corresponds to the annual water use of the Hamlet. 
Using calculated water use projections, the volume of waste water in 2008 is 769,237 m3. 
Ten years from now in 2018, the annual volume of sewage generated by the Hamlet of 
Rankin Inlet will be approximately 840,000 m3. Projected wastewater generation 
calculations are included in Appendix B.    
 
Efforts are underway to accumulate more accurate data, based on the measurement of 
flows through the plant and estimates based on population. 
 
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. 
 
It should be noted, this document was prepared to meet the requirements of the NWB and 
is not to be considered a Health and Safety Plan. 
 
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 C. 
 
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 
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O&M Plan is dependent on sufficient site specific training to ensure staff are 
appropriately trained to operate the facility. 
 
1.7 Sewage Sludge and Waste Disposal 
 
Sewage sludge and other waste materials generated by the Sewage Treatment Facility are 
accepted by the Hamlet of Rankin Inlet.  A verbal agreement has existed for the period of 
the initial license that the Hamlet would accept and handle all solid and hazardous wastes 
generated by the facility.  This would include sewage sludge and general solid waste, 
waste oil, etc.  Sewage sludge and non-hazardous solid wastes are disposed of at the 
Hamlet of Rankin Inlet landfill, and any waste oil or hazardous materials (batteries, etc.) 
are also handled by the Hamlet.  A formal written agreement has been proposed to 
address this issue over the long term. 
 
An assessment of the sludge material indicates it is typical municipal waste water 
treatment plant sludge, and is non-hazardous and acceptable for disposal at the Hamlet 
landfill site. 
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2.0 Operation and Maintenance of the Sewage Treatment Facility  
 
2.1 Overview 
 
The Sewage Treatment Facility of Rankin Inlet operated on behalf of the Hamlet of 
Community and Government Services, Government of Nunavut, consists of two 
components: 
 
� The Sewage Collection System – utilador and trucked 
� The Waste Water Treatment Plant (WWTP). 
 
In general all components of the Waste Water Treatment Plant work to: 
 
� Collect and treat all sewage from the community including the Nuvuk Subdivision 
� Discharge that sewage to the Prairie Bay ocean discharge through the outfall line. 
 
Figure 3 illustrates the location of the waste water treatment plant and the sewage 
discharge location in Prairie Bay.   
 
2.2 Sewage Collection System  
 
There are two systems of sewage collection in Rankin Inlet: approximately 99% of the 
population has piped sewage service while the remainder receives trucked pump out 
service.   
 
Pump out sewage is collected by the Hamlet’s 1993 – 4540 L tank truck.  The truck 
discharges the sewage into the piped system through a temporary facility in an old lift 
station, located just west of the macerator.  Most of the trucked service customers live in 
the Nuvuk subdivision.  
 
The rest of the community is connected to the sewage treatment system by the sewer 
system. The sewage mains are 150 mm or 200 mm diameter insulated shallow-buried 
HDPE pipes.  They are usually installed in the same trenches as the water mains to save 
installation costs.  Sewage from the buildings enters the mains through 100 mm diameter 
insulated HDPE service connections.  
 
2.3 Sewage Collection System Operation Procedures 
 
The following operational procedures shall be carried out by the Government of Nunavut 
on behalf of the Hamlet of Rankin Inlet: 
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� Monitoring and inspections will occur as outlined in the NWB license and described 
in this O&M Plan 

 
� In the event of an accident, a spill of sewage or sewage line breakage the Hamlet of 

Rankin Inlet Environmental Emergency Contingency Plan (separate document) shall 
be implemented. 

 
2.4 Periodic and Seasonal Maintenance Procedures 
 
The following procedures shall be undertaken by the staff of the Government of Nunavut 
on behalf of the Hamlet of Rankin Inlet during periodic and seasonal maintenance 
operations at the Sewage Treatment Facility: 
 
� The sewer mains should be monitored during the winter months to identify freezing 

or breakage due to inadequate flow, insufficient slope, back grading, insufficient 
cover, damaged insulation, or freezing between the pipe and the insulation 

� Winter bleeding from the water mains into the sewer mains can be used to mitigate 
some of the above problems  

� The system should be inspected each summer with a sewer camera to identify 
sections of piping in poor condition that need repair or replacement.  

 
2.5 Waste Water Treatment Plant (WWTP) Design 
 
The WWTP is equipped with three ports for accommodation of screening equipment. 
Initially, the first port is equipped with the lead mechanical screening plant 
accommodating all flows. The second port has been left vacant for future expansion. The 
third port is equipped with a static bar screen to accept overflows. 
 
The WWTP is designed to accommodate flows from the following sources: 
 
� Johnston Cove Lift Station at 40 L/s peak flow 
� Nuvuk Subdivision Lift Station at 25 L/s peak flow 
� Internal plant flows – negligible contribution. 
 
The upstream Johnston Cove and Nuvuk lift stations are designed to handle 100% of the 
peak flows utilizing a single pump and not allow overflows. That is all flows entering the 
stations could possible utilize 2 pumps thereby increasing their flows to approximately 
125% of peak.  
 
The WWTP is designed to reasonably handle all incoming flows and not discharge 
untreated effluent. The range of flows to the WWTP is from a low of 25 L/s with only 
Nuvuk peak flows entering the system, to 85 L/s with 65 L/s being the designed peak 
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flow. The 85 L/s would result from both lift stations experiencing above peak flows 
simultaneously (that is 2 pumps at each lift station operating). The likelihood of both lift 
stations discharging above peak flows simultaneously (the travel time to the plant is 
different for each lift station) is minimal as the lead pump in each lift station is designed 
to handle peak flows. To design the plant to handle 2 pumps each from each lift station 
would require the screens to be largely oversized and unnecessary. 
 
Effluent from the treatment plant flows by gravity through a 300 mm diameter buried 
insulated HDPE pipe to the outfall, completed in 1995.  The waste eventually reaches a 
point near the bottom of Prairie Bay (Figure 3).  
 
To protect against ice scour, the top of the filled-in trench was armoured with rock for the 
last 35 m of the land section and all of the submersible section.  To aid dispersal and 
mixing, the three steel bell mouths of the diffuser set 90º apart, divides the effluent into 
three separate streams as it enter the receiving waters.  

 
2.6 Waste Water Treatment Plant Operational Procedures 
 
The following operational procedures shall be carried out by the Government of Nunavut 
on behalf of the Hamlet of Rankin Inlet: 
 
� Operation and inspections will occur as outlined in the NWB license and described in 

this O&M Plan 
 
� Discharge monitoring will be in accordance with the Environmental Monitoring 

Program and Quality Assurance/Quality Control Plan, Hamlet of Rankin Inlet 
(separate document) 

 
� Monthly wastewater volumes discharged from the Sewage Treatment Facility shall be 

recorded on the recording form attached in Appendix C 
 
� Monthly solid sewage sludge volumes taken to the landfill shall be recorded on the 

recording form attached in Appendix C 
 
� In the event of an accident, a spill of sewage or petroleum products or a fire during 

sewage treatment operations, the Environmental Emergency Contingency Plan, 
Hamlet of Rankin Inlet (separate document) shall be implemented. 
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2.7 Periodic and Seasonal Maintenance Procedures 
 
The following procedures shall be undertaken by the staff of the Government of Nunavut 
on behalf of the Hamlet of Rankin Inlet during periodic and seasonal maintenance 
operations at the Sewage Treatment Facility: 
 
� The roadway and truck pad outside the facility shall be maintained by snow clearing 

in the winter and surface grading in the summer, with any defects repaired as 
necessary 

 
� Site warning signage, which identifies the sewage outfall shall be inspected weekly, 

and repaired or replaced as necessary 
 
� The outfall pipe shall be inspected during the summer for erosion, settlement, or 

blockage and repaired as necessary 
 
� Facility generators and associated fuel storage shall be monitored daily 
 
� Ice in the area of the discharge pipe should be flagged to warn travellers of potentially 

poor ice conditions. Residents should be aware that the area thaws earlier and freezes 
later. 

 
Forms to assist site staff in conducting the inspections and data recording are included in 
Appendix C. 
 
The activities described above shall be completed by the staff of the Government of 
Nunavut on behalf 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 Water 
License. 
 
2.8 Disruption of Service 
 
Disruption of service has occurred periodically, due to mechanical failures in the system 
and short term disruptions for maintenance. 
 
Disruption to the lift station pumps can be handled by trucking and use of temporary 
portable pumps.  Disruptions at the plant can result in direct discharge of effluent.  There 
is no options to treat sewage should the treatment facility suffer mechanical failure.  The 
discharge is bypassed directly to the ocean. 
 
Currently the only mitigation action that can be taken should the facility be partially or 
totally disrupted, is to limit the length of time of direct discharge to the marine 
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environment.  Based on past observations, direct discharge for a limited period (i.e. a 
week) is not expected to cause a significant impact to human health or the environment. 
 
2.9 Facility Upgrades 
 
In 2007, the GN contracted the design for a new facility.  The new design was deemed 
cost prohibitive.  In 2009, the GN contracted the design of upgrades to the existing 
facility, to improve screening and reduce solids and BOD in the effluent.  No 
construction schedule has been determined. 
 
Environment Canada (EC) and Fisheries and Oceans Canada (DFO), has indicated they 
will review and comment on the findings of the marine impact study.  It is noted, that 
effluent discharged from the facility must meet Section 36(3) of the Fisheries Act. 
 
2.10 Impact to Marine Environment 
 
The discharge of sewage to the marine environment is not in the jurisdiction of the NWB, 
however as part of the O&M for the facility, the GN in 2009 retained a consultant to 
evaluate the impacts to the marine environment.  The results could result in modifications 
to the facility and the O&M Plan.
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3.0 Sewage Treatment Facility Monitoring Program 
 
All water sampling completed by the Government of Nunavut on behalf of the Hamlet of 
Rankin Inlet shall be in accordance with the Environmental Monitoring Program and  
Quality Assurance/Quality Control (QA/QC) Plan, Hamlet of Rankin Inlet (separate 
document). 
 
3.1 Water License Requirements 
 
As outlined in the NWB water license, regular monitoring of the quantity and quality of 
sewage discharging from the treatment system is required.   
 
As part of the general conditions, the licence requires that monthly and annual quantities 
in cubic metres of waste discharged from the facility be recorded and reported in the 
Annual Reports. It also requires that meters, recorders, or other such methods to record 
the volume of waste discharged be installed, operated and maintained. The Licensee must 
maintain the Sewage Treatment Facilities to the satisfaction of the Inspector.  
 
A monitoring point (GRA-2) will be established at the Point of Discharge in Hudson Bay 
(within 20 m of the discharge pipe outfall approximately 5 m below surface).  Sampling 
will be twice in winter and twice in summer. 
 
A monitoring point will also be established at the discharge point of the Sewage 
Treatment Facility (GRA-3). Monthly sampling of discharged water shall be collected 
during the months of May to August inclusive. Details are included in the Environmental 
Monitoring Program and Quality Assurance/Quality Control Plan.  Annual quantities of 
sewage solids removed from the facility should be measured and recorded on a form 
similar to that presented in Appendix E. 
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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 
Number 

Fax Number 

INAC – 
Water/Wastewater 
Resources Manager 

Iqaluit (867) 975-4550 (867) 979-6445 

Hamlet of Rankin Inlet – 
SAO Rankin Inlet (867) 645-2895 (867) 645-2146 

Government of Nunavut 
(Regional Engineer) Rankin Inlet (867) 645-8159 (867) 645-8196 

Environment Canada – 
Inspector Iqaluit (867) 975-4644 (867) 975-4594 

Fire Department Rankin Inlet (867) 645-2525 - 

RCMP Detachment Rankin Inlet (867) 645-1111 (867) 645-2568 

Community Health 
Center Rankin Inlet (867) 645-8300 (867) 645-8324 

 
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 Rankin Inlet (prepared as a 
separate document) provides procedures and direction in the case of a spill or accident. 
 
As outlined in the Contingency Plan, the health and safety of workers and the public are 
the first priority. 
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5.0 Reporting 
 
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 each and all waste discharged 
 
� 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 reporting 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 C.  The forms include: 
 
� Form 1 – Monthly Sewage Discharge Form – a monthly record of treated wastewater 

discharge flow measurements  
� Form 2 – Monthly Solid Sludge Removal Form – a monthly record of volumes of 

solid sewage sludge removed from the facility to the landfill 
� Form 3 – Sewage Treatment Facility Inspection Form – a monthly record of 

conditions and issues at the sewage treatment facility 
� Form 4 – Sewage Treatment Facility Planning Form – which provides a list of items 

to be discussed by facility operational staff or CGS project manager related to short 
term and long term sewage treatment decision making. 
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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. 
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6.0 Summary 
 
This Operation and Maintenance Plan (O&M) has been prepared for the Hamlet of 
Rankin Inlet Sewage Treatment Facility.  The facility is operated by the Government of 
Nunavut on behalf of the Hamlet. 
 
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. 
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