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EXECUTIVE SUMMARY 

The Nunavut Water Board (NWB) has issued Type A Water License 2AM-MEA0815 to Agnico Eagle 
Mines Limited (Agnico) for the Meadowbank Gold Project site authorizing the use of water and the 
disposal of waste required by mining and milling and associated uses.  In September 2015, Agnico 
received the renewed Type A Water License 2AM-MEA1525. 

Agnico has prepared the following document which summarizes the operational and maintenance 
procedures to be followed at the sewage treatment plant. 

This report documents the stand alone Operation & Maintenance Manual – Sewage Treatment Plant, 
as specified under Water License 2AM-MEA0815 Part D, Item 19 and includes the following 
requirements: 

• The manual was prepared in accordance with the “Guidelines for the Preparation of an 
Operation and Maintenance Manual for Sewage and Solid Waste Disposal Facilities in the 
Northwest Territories, 1996”, and adapted for the use of a mechanical sewage treatment 
facility; 

• The manual includes contingency measures in the event of a plant malfunction; 

• The manual includes sludge management procedures; and 

• The manual incorporates the Operation and Maintenance Manual requirements of 8BC-
TEH0809, Part D, Item 10.  

 

IMPLEMENTATION SCHEDULE 
 

As required by Water License 2AM-MEA1525, Part B, Item 16, the proposed implementation 
schedule for this Plan is outlined below. 
 
This Plan will be immediately implemented (September 2015) subject to any modifications proposed 
by the NWB as a result of the review and approval process. 
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DISTRIBUTION LIST 
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DOCUMENT CONTROL 

Version Date (YMD) Section Page Revision 

1 08/11/07   Operation and Maintenance manual 

2 July 2012   Complete review of Operation and Maintenance Manual 

3 February 
2013   Complete review of Operation and Maintenance Manual 

4 April 2013   Change in sampling frequency and parameters of 
analysis 

5 September 
2015 3.4 13 Remove option of incinerating food and kitchen grease  

6 March 2017   Complete review of Operation and Maintenance Manual 
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1 INTRODUCTION 

1.1 PURPOSE 

This sewage treatment plant (STP) operation and maintenance (O&M) manual for the Meadowbank 
Gold Project has been prepared in accordance with the Nunavut Water Board Type A Water License 
2AM-MEA1525 and is based on the “Guidelines for the Preparation of an Operation and Maintenance 
Manual for Sewage and Solid Waste Disposal Facilities in the Northwest Territories, 1996, prepared 
by the Department of Municipal and Community Affairs, NWT”.  The manual has been adapted for the 
use of a mechanical sewage treatment facility. 
 
This manual is a component of the Meadowbank Environmental Management System.  The 
objectives of this plan are summarized as follows: 
 

1. To define the location, design and operating procedures to be used in the treatment of 
sewage generated at the Meadowbank Mine; and 

2. To provide monitoring requirements for the STP. 
 

1.2 BRIEF DESCRIPTION OF THE PROJECT 

The Meadowbank Gold Project, operated by Agnico Eagle Mines Ltd. (Agnico), is located 
approximately 70 kilometres north of the Hamlet of Baker Lake, in the Kivalliq Region of Nunavut.  
The center of operations is situated at 65o 01’ 9.12’’N latitude and 96o 04’ 1.91’’W longitude on NTS 
map sheet 66H/1.  The site has been actively mining since March 2010. 
 
Gold will be extracted using traditional open pit mining methods during the roughly two year 
remaining mine life (2018 Q3).  Access to the site is via an airstrip at Meadowbank and via an all-
weather access road from the Hamlet of Baker Lake.  On-site facilities will include a mill, power plant, 
maintenance facilities, tank farm for fuel storage, water treatment plant, sewage treatment plant, and 
accommodation and kitchen facilities for 550 people. 
 

1.3 CONTACT INFORMATION 

The individuals responsible for the operation of the sewage treatment plant for the Meadowbank Gold 
Project are the following: 
 
Site services Superintendent  819-759-3555 ext 6803 
STP Operator    819-759-3555 ext 6758 
Environmental coordinator  819-759-3555 ext 6747/6744 
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2 BACKGROUND AND DESCRIPTION 

2.1 HISTORY OF SEWAGE TREATMENT AT MEADOWBANK 

The sewage treatment plant (STP) at Meadowbank first went into operation on May 15, 2008.  It is 
located on the northern end of the mine site in a prefabricated structure adjacent to the 
accommodations camp.  The proximity of the system to the camp optimizes the wastewater inputs.  
The treated wastewater is discharged into a small attenuation pond (formerly known as Teardrop 
Lake – now as the Stormwater Management Pond).  It is less than 2m deep, and fishless.  This water 
body is located between the plant site and Portage Pit, within the mine footprint, and is also used as a 
storm water management pond for the Meadowbank site.  This wastewater is pumped periodically 
(when near capacity of the pond) with mill tailings or directly to the Tailings Storage Facility (TSF).  
There is no discharge of treatment effluent to the natural environment. 
 

2.2 DESCRIPTION OF TREATMENT PLANT 

A Rotary Biological Contactor (RBC) sewage treatment system has been installed at Meadowbank.  
Four RBC units are installed at site; the Seprotech L333 Rotordisk model, and three Biodisk LJ100 
units.  These units are designed to remove solids, organic material a limited amount of nutrients from 
the wastewater (sewage and grey water). 
 
The main unit, the Seprotech L333, and two (plus one backup) Biodisk LJ100 units, run in a parallel 
series.  An 80 m3 capacity equalization tank is utilized prior to the treatment units and serves as an 
equalization tank to manage peak flows of influent (morning and evenings).  The treated effluent from 
both systems passes through a U.V. disinfection system and flows to a common lift station (station 3) 
prior to discharge. 
 
The operation of the RBC system is based on a continuous flow of wastewater through a series of 
stages.  As wastewater flows through the RBC system, each successive RBC stage receives influent 
with lower contaminant concentrations than the previous.  In general, treatment of wastewater by an 
RBC system includes the following processes: 

• Aeration and mixing via rotating disks; 
• Biological reactions on disk surfaces; and 
• Sloughing of solids from rotating disks. 

 
Prior to entering the RBC, untreated wastewater, as a pretreatment, passes through a screen system 
to provide for course solids removal prior to primary clarification.  Wastewater can then flow into the 
RBC units, where it comes in contact with disks attached to a rotating shaft.  The disks can be 
configured and corrugated in various patterns to provide increased surface area and enhanced 
structural stability as they rotate through the wastewater.  Aeration and mixing occurs as the shaft 
and associated disks rotate through the wastewater.  The disks provide surfaces on which 
microorganisms can react with ambient air and wastewater to convert ammonia to nitrate (termed 
nitrification) and reduce the Biological Oxygen Demand (BOD).  As wastewater flows through the 
disks, sloughing of solids accumulated on the disks occurs by displacement and gravity.  After the 
treatment process within the RBC is complete, the resulting wastewater is directed to settling tanks.  
These tanks are necessary for secondary clarification.  The settled solids remaining after secondary 
clarification is termed sewage sludge. 
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The Meadowbank RBC units are housed within an insulated tank with an insulated cover and are 
equipped with immersion heaters to ensure efficient operation under Northern adverse weather 
conditions.  See below for Photographs of the system and Figure 1 for a flow diagram of the system. 
 
 

 
 
 

 
 
Photo 1 – RBC units 
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Figure 1 – Flow Diagram 
 

2.3 SEWAGE GENERATION AND COMPOSITION 

The STP at Meadowbank is capable of handling 188 m3 per day.  With a biological oxygen demand 
(BOD) of approximately 350 mg/L, the L333 has a capacity up to 105 m3, and the two Biodisks, 
operating in a series, another 27.5 m3 each.  These units provide primary and secondary treatment. 
 
On average between 100 m³ and 120 m³ of sewage and grey water is generated at site each day.  
Daily records are maintained of the amount of sewage and grey water generated. 
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The composition of the sewage and grey water entering the plant and the composition water exiting 
the units are monitored monthly (to determine plant efficiencies).  Initially, STP Operations and 
Maintenance Manual stated that samples were taken weekly to make sure the units are operating 
correctly.  In February 2013, Agnico reduced sampling frequency to once every two weeks and to 
once per month in May 2013.  The reasons for this sampling frequency reduction are; 

• Sampling data from the last three years certainly indicates that units are operating as 
designed and show little variability in the results; 

• Raw sewage stream basically doesn’t change; 

• Operators do daily operational inspection and perform weekly maintenance and repairs, if 
necessary.  The daily operational inspections identify problems efficiently and quickly and 
have proven to be as effective as  sampling; 

• If there is major problem or failure in the RBC it would be most likely due to changes in the 
influent (raw sewage) i.e. high strength sewage (BOD high) killing bacteria in the RBC.  In 
this case, there would be visible effluent problems (part of daily operational checks), low 
dissolved Oxygen (part of daily operational checks) and increased odours that the operator 
would note.  If this occurs, a sample will be taken to try to determine the source of the 
problem; 

• RBC effluent is not discharged to the environment; and 
 

• Sampling weekly or bi-weekly at this point is not necessarily and does not provide any more 
useful data than a monthly sampling and the daily operational checks provide. 

 
Average results for 2012 are presented in Table 1 to provide an example of the characteristics of the 
raw sewage (influent) and the effluent discharged from the RBC treatment units.  Sludge generated 
as a result of the treatment process is collected and disposed of with mill tailings in the TSF.  All 
monitoring results are contained in Agrico’s Annual Reports submitted to the Nunavut Impact Review 
Board and the Nunavut Water Board. 
 
Table 1: Untreated and treated Water Quality from the STP (Influent and Effluent) – average for 

2012 
Parameter Units STP-IN (Influent) STP-LJMIX (Effluent 

from combined LJ) 
STP-SEP (Effluent 
from Seprotech) 

BOD-5 mg/L 230 18 11 
COD mg/L 500 80 71 
TSS mg/L 161 27 21 

Nitrate mg N/L 0.02 24.17 22.12 
Nitrite mg N/L 0.01 1.29 0.45 

pH  7.72 5.65 5.07 
Total Phosphorus mg/L 11.6 10.6 10.8 

Ammonia mg N/L 93 13.9 8.2 
NTK mg N/L 112 19.36 12.16 

Fecal Coliforms cfu/100 ml 4 846 666 721 84 
Total Coliforms cfu/100 ml 15 875 000 2458 1236 
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3 OPERATION AND MAINTENANCE 

3.1 WASTEWATER COLLECTION 

All sewage and grey water generated at Meadowbank is drained by gravity pipelines to a specific 
lifting station, then pumped through a heat traced insulated pipeline to the STP equalization tank.  
The number of lifting stations, and the building they service, is provided below. 
 

• Lifting station 1 services the grey water generated from the kitchen grease trap, laundry 
room; this is strictly a grey water line that connects to lifting station 3; 

• Lifting station 2 services the dormitory accommodations in trailer units # 1 to 11; this is the 
main sewage line; 

• Lifting station 3 services the discharge line to the storm water management pond; 
• Lifting station 4 services the service building; this line connects to the main line; 
• Lifting station 5 services the mine operation office; this line connects to the main line; 
• Lifting station 6 services the power plant; this line connects to the main line; 
• Lifting station 7 services the mill; this line connects to the main line; 
• Lifting station 8 services the assay laboratory; this line connects to the main line; 
• Lifting station 9 services the dormitory accommodation in trailer unit # 12 and Site services 

building; this line connects to the main line; 
• Lifting station 10 services the nova camp sewage; 
• Lifting station 11 services the nova camp grey water; and 
• Lifting station 12 services the gym and construction/training area. 

 
In addition to the sewage generated from the buildings above, a sewage holding truck picks up 
sewage three times per week from storage tanks at the Exploration Camp, the Emulsion Plant, the 
old Nahanni lunch room, the north gate washroom, the primary crusher washroom, and the airport 
washroom.  This material is deposited into Lift Station # 2 which flows to the treatment plant. 
 

3.2 SLUDGE MANAGEMENT 

Sludge from the STP treatment units is pumped and transferred to the TSF as required.  Sludge and 
other settled solids is also removed from Lifting Station # 2 and deposited at the TSF as required. 
 

3.3 STORMWATER MANAGEMENT POND 

Agnico has built up the depth of this pond through construction of low permeability roadways around 
the perimeter of the pond.  These roadways operate as dikes to increase capacity of the pond to 
better manage storm water and STP discharge flows.  The treated sewage from the STP is pumped 
through a heat traced insulated pipeline to lifting station # 3 and then into the storm water 
management pond.  The Stormwater pond is pumped to the TSF during the summer period. 
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3.4 NORMAL OPERATIONAL AND MAINTENANCE PROCEDURES  

The sections below outline the general operational and maintenance procedures at the plant; further 
details are available in the manufacturers’ operating manuals in Appendix A (Seprotech), Appendix B 
(Biodisk) and in the Site Services protocols and Procedures - Appendix D. 
 
Agnico recognizes that in order to keep a properly functioning STP, certain material must be kept out 
of the influent raw sewage.  These items are: 

• Food and other kitchen grease are removed from the sewage in the kitchen via a grease trap.  
The grease trap is manually cleaned to keep this material out of the sewage treatment plant 
influent and the recovered grease is co-disposed with the mill tailings in the TSF. 

• Camp rules and purchasing practices prohibit anti-bacterial soap products from being used 
on site to protect the biological activity in the RBC units. 

 

3.4.1 Chemicals used in the Treatment Process 

The dry bacteria product, BEC105, is used in the treatment process to stimulate biological activity 
when needed. 
 

3.4.2 General Operation & Maintenance and Sampling Procedures and Frequency 

The STP at Meadowbank went into operation in May 2008.  The following are the general Operation 
& Maintenance and sampling procedures that have been employed since the plant’s start up.  Further 
details of Operation & Maintenance procedures are provided in the equipment operating manuals and 
in Site Services Protocols and Procedures (Appendix A, B, and D). 
 
 
Daily 
 
A daily inspection of the sewage collection system, heat traced pipelines, and treatment plant is 
conducted to ensure there are no spills or incidents to report. 
 
Inspection and sampling sheets are completed every second day for each of the RBC units; these 
forms include: 

• Daily weather observations; 
• Discharge volumes; 
• Turbidity; 
• Dissolved Oxygen and pH measurements in the final discharge of the treatment units; and 
• Visual observations of the final discharge. 

Example daily/monthly record sheets are provided in Appendix C. 
 
 
Weekly 
 
Maintenance inspections and repairs, if necessary, of bearings, pumps and hoses in the STP are 
conducted weekly. 
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Monthly 
 
Influent (sewage and grey water) and effluent sampling of the final discharge from the Seprotech and 
Biodisk RBC units is conducted monthly.  Parameters include: 
 

• Ammonia 
• Ammonia-nitrogen 
• Total Kjeldahl Nitrogen 
• Biological Oxygen Demand (BOD5) 
• COD 
• Nitrate 
• Nitrite 
• Faecal Coliforms 
• Total Coliforms 
• pH 
• Total Suspended Solids 
• Total Phosphorus 
 

Sample monitoring for Phosphorus in the treated effluent has been discontinued because the units do 
not have Phosphorus removal capability.  Agnico will continue to monitor Phosphorus in the influent 
sewage. 
 
 
Every 6 Months 
 
An inspection of the chain linkage in the RBC units will be conducted every 6 months and the gear oil 
is changed. 
 
 
Annually 
 
On an annual basis, each of the tanks will be pumped out for maintenance and cleaning purposes.  
Depending on the accumulation of sludge in the tanks it may be done more often or as required. 
 

3.5 RECORD KEEPING 

Records of the operational and maintenance and sampling procedures are kept daily in order to 
assist in the evaluation of the effectiveness of the sewage treatment plant. 
 
The following is recorded on a daily basis: 

• Volume of any effluent discharged to the Stormwater Pond; 
• Sewage volume collected; and 
• Details of any maintenance undertaken at site. 

The record sheets are kept in the Sewage Treatment Plant office. 
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3.6 SAFETY PROCEDURES FOR OPERATORS 

Employees working in the STP facility must be trained prior to commencement of work so that they 
are aware of the health and safety risks as well as the operational procedures associated with the 
STP.  The following are two very important safety rules: 
 

• No person shall drink the water in the plant or the water that is discharged from it; 
• Working with sewage requires adequate protection for operators.  This includes wearing steel 

toed boots, hard hat, safety vest, protective glasses and protective gloves; and 
• All authorized personnel working in the STP must have received Hepatitis A and B vaccine. 
 

Eye and hand wash are located in the plant for use in the event of accidental contact with unprotected 
hands or face due to splashing or other causes. 
 

3.7 CONTROLLING ACCESS TO STP 

Access to the STP at Meadowbank is restricted to authorized personnel only.  All doors to the plant 
are locked, with only authorized persons having keys.  Signs are posted on the STP entrance doors 
notifying all people that the entrance to the STP is for authorized personnel only. 
 
No fencing is used to control access to the STP.  Due to the remote nature of Meadowbank, there is 
no concern of non-mine personnel attempting to access the site. 
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4 EMERGENCY RESPONSE 

4.1 FIRE 

In case of fire at the STP, the on-site emergency response team would be notified as per Agnico 
protocol.  Instructions from the on-site emergency response team would be followed by all personnel 
at the STP.  Further details of fire response are provided in the “Emergency Response Plan”. 
 

4.2 SPILL 

In the event of a spill at the STP, the on-site emergency response team would be notified as per 
Agnico protocol.  Instructions from the on-site emergency response team would be followed by all 
personnel at the STP.  Further details of spill response are provided in the “Spill Contingency Plan”. 
 

4.3 PLANT MALFUNCTION 

In the event of a failure of one of the three operating RBC’s (i.e. Seprotech and 2 LJ100’s) there is a 
backup LJ100 unit available at all times. 
 
The following other contingent measures can be applied by Agnico in the event of an RBC 
malfunction at the Meadowbank Sewage Treatment Plant for more than 24 hours: 

• Cut back on allowable camp water until the malfunction is corrected and use the equalization 
tank to retard the peak flow to the remaining RBC unit; 

• Shut down the malfunctioning RBC unit until the malfunction is repaired and use only one of 
the two parallel units until repairs are completed; 

• Shut down all water use in the camp until the repairs are complete; and 
• Bypassing untreated STP influent around the malfunctioning RBC unit and holding this 

untreated influent in a holding tank or lined pond on site until the repairs are complete is 
another contingent measure that could be applied.  The untreated sewage would then be 
pumped back to the STP when the unit is repaired.  This will require the coincidental 
restriction of water use to minimize the volume of untreated influent being bypassed. 
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Appendix A: Seprotech Operation and Maintenance Manual 
  



 
Operation & Maintenance Manual – Sewage Treatment Plant 

Version 6; March 2017 
 

 

 
   

 

18 

 



 
Operation & Maintenance Manual – Sewage Treatment Plant 

Version 6; March 2017 
 

 

 
   

 

19 



 
Operation & Maintenance Manual – Sewage Treatment Plant 

Version 6; March 2017 
 

 

 
   

 

20 



 
Operation & Maintenance Manual – Sewage Treatment Plant 

Version 6; March 2017 
 

 

 
   

 

21 



 
Operation & Maintenance Manual – Sewage Treatment Plant 

Version 6; March 2017 
 

 

 
   

 

22 



 
Operation & Maintenance Manual – Sewage Treatment Plant 

Version 6; March 2017 
 

 

 
   

 

23 



 
Operation & Maintenance Manual – Sewage Treatment Plant 

Version 6; March 2017 
 

 

 
   

 

24 



 
Operation & Maintenance Manual – Sewage Treatment Plant 

Version 6; March 2017 
 

 

 
   

 

25 



 
Operation & Maintenance Manual – Sewage Treatment Plant 

Version 6; March 2017 
 

 

 
   

 

26 



 
Operation & Maintenance Manual – Sewage Treatment Plant 

Version 6; March 2017 
 

 

 
   

 

27 



 
Operation & Maintenance Manual – Sewage Treatment Plant 

Version 6; March 2017 
 

 

 
   

 

28 



 
Operation & Maintenance Manual – Sewage Treatment Plant 

Version 6; March 2017 
 

 

 
   

 

29 



 
Operation & Maintenance Manual – Sewage Treatment Plant 

Version 6; March 2017 
 

 

 
   

 

30 



 
Operation & Maintenance Manual – Sewage Treatment Plant 

Version 6; March 2017 
 

 

 
   

 

31 



 
Operation & Maintenance Manual – Sewage Treatment Plant 

Version 6; March 2017 
 

 

 
   

 

32 



 
Operation & Maintenance Manual – Sewage Treatment Plant 

Version 6; March 2017 
 

 

 
   

 

33 



 
Operation & Maintenance Manual – Sewage Treatment Plant 

Version 6; March 2017 
 

 

 
   

 

34 



 
Operation & Maintenance Manual – Sewage Treatment Plant 

Version 6; March 2017 
 

 

 
   

 

35 



 
Operation & Maintenance Manual – Sewage Treatment Plant 

Version 6; March 2017 
 

 

 
   

 

36 



 
Operation & Maintenance Manual – Sewage Treatment Plant 

Version 6; March 2017 
 

 

 
   

 

37 



 
Operation & Maintenance Manual – Sewage Treatment Plant 

Version 6; March 2017 
 

 

 
   

 

38 



 
Operation & Maintenance Manual – Sewage Treatment Plant 

Version 6; March 2017 
 

 

 
   

 

39 



 
Operation & Maintenance Manual – Sewage Treatment Plant 

Version 6; March 2017 
 

 

 
   

 

40 



 
Operation & Maintenance Manual – Sewage Treatment Plant 

Version 6; March 2017 
 

 

 
   

 

41 



 
Operation & Maintenance Manual – Sewage Treatment Plant 

Version 6; March 2017 
 

 

 
   

 

42 



 
Operation & Maintenance Manual – Sewage Treatment Plant 

Version 6; March 2017 
 

 

 
   

 

43 



 
Operation & Maintenance Manual – Sewage Treatment Plant 

Version 6; March 2017 
 

 

 
   

 

44 



 
Operation & Maintenance Manual – Sewage Treatment Plant 

Version 6; March 2017 
 

 

 
   

 

45 



 
Operation & Maintenance Manual – Sewage Treatment Plant 

Version 6; March 2017 
 

 

 
   

 

46 



 
Operation & Maintenance Manual – Sewage Treatment Plant 

Version 6; March 2017 
 

 

 
   

 

47 



 
Operation & Maintenance Manual – Sewage Treatment Plant 

Version 6; March 2017 
 

 

 
   

 

48 



 
Operation & Maintenance Manual – Sewage Treatment Plant 

Version 6; March 2017 
 

 

 
   

 

49 



 
Operation & Maintenance Manual – Sewage Treatment Plant 

Version 6; March 2017 
 

 

 
   

 

50 



 
Operation & Maintenance Manual – Sewage Treatment Plant 

Version 6; March 2017 
 

 

 
   

 

51 

 
 
 



 
Operation & Maintenance Manual – Sewage Treatment Plant 

Version 6; March 2017 
 

 

 
   

 

52 

 
 
 
 
 
 
 
 
 
 
Appendix B: NORDIKeau Technical Support Manual 
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Appendix D: Site Services Protocols and Procedures 
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