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1 INTRODUCTION 
 

1.1 SITE LOCATION AND ACCESS 
 
Agnico Eagle Mines Limited (Agnico Eagle) is developing the Meliadine gold mine located approximately 25 km 
north of Rankin Inlet, and 80 km southwest of Chesterfield Inlet in the Kivalliq Region of Nunavut. The project site 
is located on the peninsula between the East, South, and West basins of Meliadine Lake (63°01'23.8"N, 
92°13'6.42"W). The area is accessible from the all-weather gravel road linking the Meliadine mine site with Rankin 
Inlet.  
 

1.2 SITE FACILITIES 
 
The current mine plan focuses on the development of the Tiriganiaq gold deposit which will be mined using both 
conventional open-pit and underground mining operations. Current mining facilities to support the Mine include a 
plant site and accommodations, tailings storage facility, waste rock storage facilities, ore storage pads, process 
plant, power plant, maintenance facilities, water management treatment plants and supporting infrastructures.  
 
Such infrastructures include water retention dikes, berms, culverts, channels, collection ponds, pumping stations, 
fresh water intake and water treatment plants are required to manage water during pre-production, operation, and 
interim mine closure.  
 
To support the camp accommodation, upgrading the current sewage treatment (STP) plant unit was required. The 
initial sewage treatment plant was able to treat a maximum daily flow of 216 000 L per day (maximum design flow). 
The upgrade STP equipment is able to handle an additional 83 076 L per day and was approved by Nunavut Water 
Board (6526-460-132-REP-002).  
 
 

1.3 PURPOSE OF DOCUMENT 
 
This report includes the As-built construction drawings for the STP upgrade. A general location plan for the STP 
is shown in Figure 1.  
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Figure 1 : General location plan

Sewage Treatment plant 
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2 CONSTRUCTION SUMMARY 
 

2.1 PROCESS SUMMURY 
 
The STP relies on bacterial activity. The process is composed of five (5) steps described below 
(Figure 2): 
 

• flow equalization and screening,  

• aerobic biological treatment,  

• membrane filtration,  

• ultraviolet disinfection,  

• and sludge handling/dewatering.  
 

 

 
Figure 2: Process Flowsheet 
 

2.2 FLOW EQUALIZATION AND SCREENING 
 
The influent wastewater is pumped to the two (2) aerated equalization tanks. The equalization system 
is able to manage a variation in flows. It provides raw wastewater storage to store feed during high flow 
periods and to ensure feed supplementation during low flow periods. It provides a stable and consistent 
raw feed for the downstream processes. Equalized water is pumped via two (2) equalization pumps 
into a standpipe inside the second tank and flows from that pipe by gravity to the fine screens. The fine 
screens are rotary drum screens with 2 mm perforated plate openings that operate continuously. The 
screens will ensure the removal of large debris to protect downstream equipment. Pressurized wash 
water is used intermittently to clean the screens and screenings. 
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2.3 AEROBIC REACTOR 
 
Screened raw water flows by gravity from the screens into the sump tank, where it is pumped to the 
aerobic tanks, which are located outdoors. Aerobic biological treatment removes the organic load 
(measured as BOD) of the wastewater. Bacteria grown in the bioreactor remove unwanted organic 
pollutants to produce a treated water of high quality. Oxygen is supplied by regenerative blowers and 
is injected by fine bubble diffusers in the tank. The mixed liquor suspended solids (MLSS) overflows 
into a standpipe inside the tank and flows by gravity to the membrane filtration trains.  
 

The equipment added in the STP upgrade was an aerobic tank with fine bubble diffusor.  
 

2.4 MEMBRANE FILTRATION 
 
Membrane filtration is used to separate the bacteria from the water to ensure keeping them in the 
process at the desired concentration. Activated sludge is returned at a constant flow rate to the aerobic 
tank to prevent a build-up of sludge in the membrane tank. The return activated sludge (RAS) is pumped 
at a higher flow rate than the design flow rate of the plant, to make sure that there is good circulation in 
the whole system and that there is no accumulation of solids. 
 
An additional sea can with a membrane train and utilities (instrumentation, blower, pumps, UV, CIP 
tank, sodium hypochlorite system) was added to the current STP system. This allows the filtration area 
to increase from 900 m2 (current system) to 1350 m2 (upgraded system). 
 

2.5 UV DISINFECTION 
 
From the permeate pumps, each membrane bioreactor train sends permeate through an inline 
ultraviolet disinfection system. It is a physical process that inactivates instantaneously microorganisms. 
From here, effluent is sent to a common permeate storage tank. The permeate tank acts as a reservoir 
for treated water that is pumped to the discharge location.  
 

2.6 SLUDGE STORAGE AND DEWATERING 
 
Since bacteria continue to reproduce as they consume organics and nutrients, the concentration of 
biomass, measured as Mixed Liquor Suspended Solids (MLSS), increases with time. Periodic sludge 
wasting is required to control the MLSS concentration in the bioreactor tanks. Sludge is sent to the 
sludge storage tank by redirecting the flow of the RAS pump (approximately at 1% solid content).  
 
A Sludge Dewatering System (Volute) system is also available to remove the solid fraction out of the 
sludge storage tank. Basically, the flocculated sludge pass through a screw press that utilizes a screw 
inside a moving casing. Water collected during the dewatering is sent back to the STP equalization 
tank.  The cake is then collected in a solid-waste bin for disposal.   

 
2.7 CONSTRUCTION SCHEDULE 
 
The construction was conducted between September 5, 2020 and December 3, 2020.  
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2.8 FIELD DECISIONS THAT DEVIATE FROM ORIGINAL DESIGN 
 
The deviation from the design report are presented below: 
 

• The Sea can containing the Membrane filtration system was moved parallel to the existing sea 
can. In the design report, it was located perpendicular to the current sea can location. This 
relocalisation is within the existing pad and has no impact on the process. 

• Piping was installed according to the new location of the new sea can containing the membrane 
filstration system. 

 

2.9 AS BUILT DRAWING AND PHOTOGRAPHS 
 
As-built documentation is presented in Appendices A to B: 

• Photographs. 

• General arrangement and P&ID; 
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Appendix A: Photographs 
 

   
STP Upgrade extension: new seacan interior. 
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New Seacan line connection 
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Appendix B: General arrangement and P&ID 
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NOTES:

1. ALL COMPONENTS GOING INTO RIO-103.
2. MBR TANK WITH COVER.
3. ALL VENT TO OUTSIDE
4. WATER LEAK DETECTOR.
5. SMOKE/CARBON DETECTOR.
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ROOF HIDDEN TO SHOW DETAIL.

NOTES:
1.            REFERENCE P&ID: 20C1131-C01-0001
2.            APPROXIMATE SHIPPING WEIGHT: 22 000 LBS.
3.            ROOF INSULATION TO BE MINIMUM R20.
4.            WALL INSULATION TO BE MINIMUM R20.
5.            FLOOR INSULATION TO BE MINIMUM R20.
6.            MINIMUM INSIDE DIMENSIONS ARE 84'5'' WIDE X 102'' HIGH AND XXX'' LONG.
7.            ENSURE THAT LIFTING LUGS ARE USED FOR LIFTING TANKS AND/OR BUILDINGS. 
                LIFTING LUGS FOR TANKS ARE LOCATED AT THE TOP OF THE TANK.      
8.            CLEARANCE FOR AIR FLOW AND SERVICE REQUIRED AROUND PANEL AIR CONDITIONERS. 
                REFER TO ELECTRICAL DRAWINGS FOR REQUIREMENTS.   
9.            ALL WELDS, EXCEPT FILLET WELDS, ARE TO BE GROUND FLUSH IN THE FLAT POSITION WITHOUT DISHING.
10.          ALL WELDS ARE TO BE 100% VISUALLY INSPECTED.          
11.          COMPLIANCE WITH CSA W47.1 CERTIFICATION OF COMPANIES FOR FUSION WELDING OF STEEL 
                AND CSA W59 WELDED STEEL CONSTRUCTION  REQUIRED.
12.          NO VERTICAL DOWN WELDS ARE ALLOWED UNLESS CERTIFIED PER CSA W59 AND APPROVED BY H2O INNOVATION.   
13.          STITCH WELDS ARE NOT ALLOWED UNLESS PRE-APPROVED BY H2O INNOVATION.          
14.          NO VERTICAL DOWN WELDS ARE ALLOWED UNLESS CERTIFIED PER AWS D1.6 AND APPROVED BY H2O INNOVATION.   
15.          STRUCTURAL STEEL WELDING AS PER STRUCTURAL WELDING CODE - STAINLESS STEEL, AWS D1.6.
16.          MATERIAL IS TYPE 304L SS. THE MINIMUM YIELD STRENGTH REQUIRED FOR ALL MATERIAL IS 36 KSI.
17.          HOLLOW STRUCTURAL STEEL SECTIONS PER ASTM A269.
18.          ANGLES AND CHANNELS PER ASTM A276, AND PLATE PER ASTM A240 OR A666. 
                SHAPES FORMED FROM PLATE ARE ACCEPTABLE.
19.          STRUCTURAL FRAME WELDS AND AREAS WITH IRON CONTAMINATION TO BE TREATED WITH 
                PICKLE PASTE COMPOUND AND WASHED CLEAN.         
20.          PUT 1/8'' RADIUS ON ALL CORNERS, FOR SAFETY.
21.          BREAK ALL SHARP EDGES, AND REMOVE SPATTER.
22.          SINGLE MEMBERS TO BE CONTINUOUS. SEAMED MEMBERS ARE NOT ACCEPTABLE.       
23.          ALL STAINLESS STEEL PIPING TO BE ASTM A312.  ALL STAINLESS STEEL FITTINGS TO BE ASTM A403. 
                FLANGES TO BE ASTM A182 AND ANSI B 16.5.        
24.          CLASS 150 FITTINGS SHALL MEET MSS SP114 STANDARDS FOR SIZES 1/8'' THRU 4''. THREADS SHALL MEET ANSI B1.20.1. 
                MATERIAL IS ASTM A351 GRADE CF8M OR ASTM A182 GRADE 316 OR ASTM A276.       
25.          ALL STAINLESS STEEL PIPING TO BE WELDED TO ASME B31.1, 100% PENETRATION AND BACK GASSED WITH ARGON.              
26.          WELDER CERTIFICATIONS FOR ALL WELDERS MUST BE PROVIDED TO H2O INNOVATION.              
27.          COMPLETED ASSEMBLY MUST BE LEAK TESTED TO 50 PSIG.
28.          TANK 4 HOUR FILL AND HOLD HYDRO TEST REQUIRED.  
29.          UNWITNESSED TEST REPORT MUST BE PROVIDED.
30.          ALL STAINLESS STEEL TO BE PICKLED (DIPPED) AND PASSIVATED TO ASTM A380.               
31.          BOLTS AND NUTS ARE STAINLESS STEEL TYPE 316.            
32.          MECHANICAL PROPERTIES PER CONDITION CW OF ASTM F593/F594.
33.          THREADS PER ANSI/ASME B1.1 CLASS 2A.
34.          WASHERS AND & LOCK WASHERS ARE STAINLESS STEEL TYPE 316 WITH DIMENSIONS PER ASME B18.21.1.
35.          ALL PVC PIPE TO BE SCHEDULE 80, GRAY. PIPE MATERIAL TO CONFORM TO ASTM D1784. PHYSICAL DIMENSIONS, 
                SCHEDULES, AND TOLERANCES TO CONFORM TO ASTM D1785.
36.          ALL PVC FITTINGS TO BE SCHEDULE 80, GRAY. SOCKET FITTINGS TO CONFORM TO ASTM D2467.
37.          PVC FLANGES 3" AND LARGER TO BE VAN STONE STYLE WITH GLASS FILLED PVC RING. 
                PVC FLANGES 2" AND SMALLER TO BE VAN STONE STYLE WITH PVC RING,  
                PVC FLANGES TO MEET CLASS 150 BOLT HOLE PATTERN PER ANSI B16.5.
38.          PVC PRIMER TO CONFORM TO ASTM F656. PVC SOLVENT CEMENT TO CONFORM TO ASTM D2564.
39.          EXPOSED PVC PIPING REQUIRES SUITABLE UV PROTECTIVE COATING ON SITE. NOT BY H2O INNOVATION.
40.          ALL GASKETS TO CONFORM TO ASTM F477.
41.          TAP (1/2'' NPT OR SMALLER ONLY) INTO PVC / CPVC FITTING IS ALLOWED, BUT ONLY IN SPECIFIC LOCATIONS 
                WHERE NO ADEQUATE FITTING IS PROVIDED.
42.          TUBING MATERIAL IS NYLON.
43.          ELECTRICAL CONDUIT MATERIAL IS  RIGID PVC.
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NOZZLE# DESCRIPTION MATERIAL DIAMETER CONNECTION

A EQUALIZED WATER FROM MAIN PLANT SUMP PUMPS DISCHARGE LINE PVC, SCH.80
2" CUT GROOVE

B EQUALIZED WATER TO EXPANSION AEROBIC TANK
PVC, SCH.80

2" CUT GROOVE

C MEMBRANE TANK VENT TO OUTSIDE
PVC, SCH.80

4" CUT GROOVE

D MEMBRANE TANK OVERFLOW  
PVC, SCH.80

4'' CUT GROOVE

E PERMEATE TANK OVERFLOW
PVC, SCH.80

4'' CUT GROOVE

F PERMEATE  EFFLUENT TO DISCHARGE 
PVC, SCH.80

3'' CUT GROOVE

G BIOREACTOR AIR TO EXPANSION AEROBIC TANK
SS 304, SCH.10

3'' CUT GROOVE

H WAS TO MAIN PLANT SLUDGE TANK
PVC, SCH.80

2'' CUT GROOVE

I RAS TO EXPANSION AEROBIC TANK
PVC, SCH.80

2'' CUT GROOVE

J PRETREATED WATER FROM EXPANSION AEROBIC TANK
PVC, SCH.80

4'' CUT GROOVE

K POTABLE WATER
PVC, SCH.80

1/2'' FNPT

L CITRIC ACID
PVC, SCH.80

1/2'' FNPT

M HYPOCHLORITE
PVC, SCH.80

1/2'' FNPT
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