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1 INTRODUCTION

1.1 SITE LOCATION AND ACCESS

The Hope Bay Mine is a gold mining and milling undertaking of Agnico Eagle. The Project is located 705 km 
northeast of Yellowknife and 153 km southwest of Cambridge Bay in Nunavut Territory and is situated east of 
Bathurst Inlet. Agnico Eagle is currently operating the Doris Project under an existing water license.

1.2 SITE FACILITIES

Current mining facilities to support the mine include a camp for accommodations, tailings storage facility, rock
storage facilities, ore pads, process plant, power plant, maintenance facilities, water management treatment plants 
and supporting water management infrastructure. To accommodate the current site infrastructure, and due to
aging of the current water potable treatment plant, a new potable water treatment plant (PTP) upgrade is required. 

1.3 PURPOSE OF DOCUMENT

This report includes the final design and drawings for the Potable Water Treatment Plant (PTP) aiming to produce 
potable water to support several essential activities at site.

A general location plan for the project of PTP is shown in Figure 1. 

1.4 SCOPE OF WORK

This report describes the PTP process. Construction drawings of the listed infrastructure are presented in 
appendices of this report.

Appendix A presents General arrangement and Appendix B the process P&ID & PFD. 
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Figure 1 : General location plan
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2 DESIGN METHODOLOGY

2.1 DESIGN RATIONALE

The design rationales are the following:

PTP should treat efficiently water from the raw water source to meet the Canadian drinking water guideline.
PTP is designed to be able to treat total suspended solid and provide adequate water disinfection. 
Respect of the requirement of license 2AM DOH 1335 in term of Raw water consumption for domestic 
use.

2.2 DESIGN METHODS, ASSUMPTIONS AND LIMITATIONS

Each component of the PTP was selected to achieve the requirement for the water quality of the potable water
and to achieve the design treatment capacity. The selection of each of these components was based on a typical 
process used in the drinking water treatment sector. The robustness and redundancy of equipment were also 
taken into account during equipment/supplier selection.

Design criteria of the PTP are presented in Appendix C.
  
2.3 DOMESTIC WATER MANAGEMENT STRATEGY

Raw water is conveyed to PTP as per the operation license of the site. Water is then treated and distributed across 
the industrial area for domestic use. Sewage water is then collected to treated into the (sewage treatment plant) 
STP. 

2.4 WATER CHARACTERISTICS 

The PTP purpose is to treat TSS/turbidity and provide disinfection. Raw water quality from Windy Lake is presented 
in appendix C.

2.5 TREATMENT CAPACITY

The PTP is designed to treat a maximum of 209 m3/d.



Design Report
Potable Water Treatment Plant

July 2025

9

3 PROCESS DESCRIPTION

3.1 PTP PROCESS DESCRIPTION AND CONTROL SUMMARY

The PTP system is designed to provide safe, reliable, and continuous potable water for distribution. The system 
includes key components such as the raw water storage tank, water treatment equipment, treated water storage 
tanks, and distribution pumps. The water treatment equipment includes a clarifier, multimedia filters, cartridge 
filters, UV disinfection units, and chlorine disinfection. The water production rate is 8.7 m3h. The treated water is 
stored in two treated reservoir tanks. The water is distributed from the treated water reservoir via distribution 
pumps. 

The treatment concept is presented in Figure 2. The P&ID can be found in Appendix B.

Raw Water Tank Fill 
The Raw Water Tank level is monitored by a level transmitter and will send a signal to fill the tank. In case where
the tank is manually filled, the operator will receive a Fill Required warning. For future operations, provisions are 
provided for automatic fill with strainers and a motorized valve. 

Transfer Tank Fill and Clarifier 
When the transfer tank level is low, it will call on the feed pumps to feed water through the clarifier. Due to the 
clarifier being at a lower elevation to the raw water tanks, a motorized valve is used to stop gravity flow when the 
fill is stopped. Coagulant (PAC or alternative) is dosed before the contact tank and flow to the clarifier. Periodically, 
sludge collected at the bottom of the clarifier is manually purged and send to the sewage network or at an 
appropriate location (such as TIA) as per the Hope Bay Waste Management Plan.

Treated Water Tank and Water Treatment 
There are two treated water storage tanks. Each tank can be enabled or disabled for maintenance. When enabled, 
the tank levels are averaged. This average level is used to start filtration when the tank level gets low. On filtration 
start, the UVs are started and allowed to warm up before calling for water from the transfer tank. When filtration is 
stopped, the UVs stay on for an idle delay to prevent short cycling. There are two multimedia filters operating in 
parallel. They are automatically backwashed based on one of filtration time, pressure differential, filtration volume, 
or manual trigger. Only one filter will backwash at a time. When in backwash, a backwash pump is started. 
Cartridge filters will be monitored by pressure differential with a warning to change out the filters. Chlorine is dosed 
after the UVs. 

Distribution 
There are two distribution pumps running as duty / standby. The pump is VFD (variable frequency drive) controlled 
to maintain a set pressure, 345 kPa (80 psi) in the network. The pump will stop if flow drops below a minimum 
value. The pump will restart when pressure drops below a set point. 

Recirculation 
In the event that the free chlorine levels in the distribution system drop below a set point (0.3 mg/L for example), 
the recirculation system is activated to add a small amount of chlorine to gradually raise the chlorine level.

3.2 CHEMICAL USAGE

The following chemical are planned to be used in the PTP:

Coagulant: PAC or alternative
Sodium hypochlorite solution

SDS of typical chemical are presented in appendix D. 
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Figure 2 : PTP Flowsheet
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4 CONSTRUCTION METHODS AND COMMISSIONING

4.1 RAW WATER FEED STRATEGY

For the operation of the PTP, the following strategy will be used to feed the plant

Continue to truck water from Windy Lake to the Raw water tank (to the existing raw water tank
plant and then transferred to the PTP proposed in this report)

4.2 CONSTRUCTION METHOD AND EQUIPMENT

The PTP equipment will be installed on the actual industrial pad close the camp infrastructure. Mobile 
equipment used for the modifications will operate into the footprint of existing pads. 

The pad for the PTP treatment plant will occupy 88 m2 (13.8 m x 6.4 m). The PTP will be housed in a 
modular building preassembled erected on the Pad (see appendix A for the plant drawing). 

4.2 QUALITY CONTROL/ASSURANCE

A quality control/insurance program will be required during construction of each of the infrastructure 
components to ensure that construction-sensitive features of the design are achieved. 

Upon the completion of the construction activities, an as-built construction report will be prepared and 
submitted to the regulators within 90 days after construction is completed. The construction report will
provide all relevant supporting documentation.

4.3 TESTING AND INSPECTION

Prior to start up, the indoor/outdoor pipe will be tested for leaks. If leaks are found, the joint will be re-
welded or re-torqued. After start up, a periodic inspection, performed by Agnico Eagle personal, will be 
done to ensure piping integrity.

4.4 TIMELINE 

The expected date of construction initiation is September 2025 and commissioning completion is 
planned to be end of 2025 (end of construction).
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Appendix A
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Appendix C



BI Pure Water 
#2-9790 190th Street 
Surrey, BC, Canada V4N 3M9 
604-882-6650 

DESIGN CRITERIA 
Document 4078 Design Criteria 
Project 4078 Agnico Hope Bay PWTP 
Client Agnico Eagle Mines Limited Hope Bay Division 
Purchase Order OC-1535763 

6209-S-291-002 
Revision 2 
Date July , 2025 

Design Criteria Units Value 
Raw Water 

Source - Windy Lake surface water: Attached 1 
Feed Water Temperature Celsius 0-20
Contaminants of Concern - TSS, pathogens (bacteria, protozoa and viruses) 

Target 
Meeting Health Canada CDWQG drinking water 
requirements: turbidity < 1 NTU, pH between 6.5 and 8.5, 
and residual chlorine at 0.6 mg/L. 

Discharge Location - Camp potable water distribution 

Treatment Technologies 

Description - 
Clarification, multimedia filtration, cartridge filtration, UV 
disinfection and chlorination 

Plant Design 

Design Availability % 90% 

Design Operation Window Days/year 365 

Design Operation Intensity hh/dd 24/7 

Safety factor _ 1.5 

Plant Design – Flowrates and Volumes 

Per capita design flow m3/p/d 0.24 

Number of persons in camp People/d 580 

Safety factor 
Noin m /

139 

Maximum daily flow (used for design) m3/ 209 

Nominal treatment rate m3/

Maximum treatment rate m3/ 8.7 

Distribution rate -peak flow (used for design) 35 

Raw water tank volume m3 26.5 

Raw water pump flow rate m3/h 11 (50 GPM @ 30 PSI) 

Raw Water Pumps comment 1+1 pumps & flowmeter / totalizer, variable drive 

Contact tank volume m3 0.45 

-

m3/h

m3/hNominal daily flow

1.5

5.8

5.8



BI Pure Water 
#2-9790 190th Street 
Surrey, BC, Canada V4N 3M9 
604-882-6650 

Design Criteria Units Value 
Retention Time of the contact tank sec 90 for 11 m3/h 

CT factor 
minutes 1.07 if one tank is in operation 

minutes 2.13 if two thanks are in operation 

Coagulant dosing rate L/h 2.9 

Coagulant consumption per day L/day 1.4 

Clarifier volume m3 5.7 

Clarifier 

Tube settler (lamella system) is used. Effective area 16 m2. Rising rate 
4.0 m/h. Estimated sludge production 0.09 m3/d (for typical raw water 
TSS) and 0.33 m3/d (for max TSS raw water), estimated 2% DS   

The NTU largely depends upon the raw water quality.  The clarifier 
could reduce the turbidity to around 3 NTU, depending upon the raw 
water, however with the Next sand media and cartridge filters reducing 
it further to 0.3 or less. 

Transfer tank volume m3 1.5 

Media Filter transfer flow rate m3/h 9.5 (42 GPM @ 60 PSI) for two duty media filters 

Media Filter Transfer Pumps comment 1+1 pumps & flowmeter / totalizer, variable drive 

Media Filter Service Loading gpm/ft2 2.97 

Media Filter Service Loading L/h/m² 716.1 

Media Filter Filtration micron 3-5 micron

Backwash flow rate m3/h 19.3 (85 GPM @ 30 PSI) 

Backwash frequency 
Dependent on water quality, changes with the seasons 
too.  1-4 times per week, Per filter 

Backwash duration minutes 15 

Backwash pumps comment 1+1 pumps & flowmeter / totalizer 

Backwash waste m3/d 2.2 

Cartridge filtration micron 1 micron nominal 

Sodium hypochlorite dosing rate l/hr 0.04 

Sodium hypochlorite daily consumption L/day 0.95 

Treated Water Tank 1 volume m3 40.5 

Treated Water Tank 2 volume m3 40.5 

Treated water tank configuration comment parallel 

Distribution flow rate m3/h 36 (160 GPM @ 80 PSI) 

Distribution pumps comment 
1+1 pumps & flowmeter / totalizer, recirculation line to 
the treated tank, variable drive 

Distribution Bladder tank volume m3 0.31 

Treated water quality Turbidity < 1 NTU, pH 6.5 to 8.5, residual chlorine 0.6 



BI Pure Water 
#2-9790 190th Street 
Surrey, BC, Canada V4N 3M9 
604-882-6650 

Attached 1:  Plant Influent Water Quality (Windy Lake) 

Sample Date 2024-01-10 2024-04-03 2024-04-09 2024-04-09 2024-08-21 2024-08-21 2024-10-22 2024-10-22 2024-11-19 2024-11-19 2024-12-10 
Sample Name ST-7A ST7a+PDC10 ST7A ST7A ST7A ST7A+PDC10 ST7A ST7-A ST7A ST7A ST7A 

Chemical Name Unit Fraction     Aluminum mg/L T 0.0059 0.462 0.360 0.240 
Ammonia mg/L T     Ammonia Nitrogen mg/L T 0.0108 <0.0050 <0.0050 <0.0050 
Antimony mg/L T <0.00010 <0.00010 <0.00010 <0.00010 
Arsenic mg/L T 0.00028 0.00043 0.00032 0.00029 
Barium mg/L T 0.00277 0.00541 0.00564 0.00482 
Beryllium mg/L T <0.000100 <0.000100 <0.000100 <0.000100 
Biochemical Oxygen Demand mg/L N <2.0 <2.0 <2.0 <2.0 
Bismuth mg/L T <0.000050 <0.000050 <0.000050 <0.000050 
Boron mg/L T 0.053 0.047 0.046 0.055 
Cadmium mg/L T <0.0000050 0.0000071 <0.0000050 <0.0000050 
Calcium mg/L T 14.8 13.6 12.9 14.3 
Cesium mg/L T <0.000010 0.000030 0.000026 0.000015 
Chloride mg/L D 115 97.3 102 103 
Chloride mg/L N     Chromium mg/L T <0.00050 0.00140 0.00095 0.00055 
Cobalt mg/L T <0.00010 0.00045 0.00014 <0.00010 
Color C.U. N <5.0 <5.0  <5.0  <5.0  Conductivity, field measured uS/cm N 526 562 562   358.54  470 477.33  446.76 
Copper mg/L T 0.00164 0.00368 0.00152 0.00136 
Cyanide mg/L T <0.0050 <0.0050 <0.0050 <0.0050 
Cyanide (free) mg/L N <0.0050 <0.0050 <0.0050 <0.0050 
CYANOBACTERIA_Aphanizomenon cells/m N 20 50 
CYANOBACTERIA_Aphanocapsa cells/m N 
CYANOBACTERIA_COUNT cells/m N 30 50 405 485 
CYANOBACTERIA_FILAMENTOUS cells/m N 135 
CYANOBACTERIA_Planktothrix cells/m N 270 220 
CYANOBACTERIA_Pseudanabaena cells/m N 10  265 
Escherichia coli mpn/10 N <1 29.2 <1 <1 
Fecal Coliform CFU/10 N 13.0 
Fecal Coliform mpn/10 N <1 <1 <1 
Fecal Coliforms CFU/10 N    Field Salinity PSU N 0.2 0.2 0.2   0.17  0.22 0.23  0.25 
Hardness, Calcium and Magnesium mg/L T 90.9 76.8 73.8 78.9 
Hardness, Calcium Carbonate mg/L N     Iron mg/L T 0.049 0.699 0.354 0.216 
Lead mg/L T <0.000050 0.000260 0.000154 0.000080 
Lithium mg/L T 0.0033 0.0036 0.0033 0.0033 
Magnesium mg/L T 13.1 10.4 10.1 10.5 
Manganese mg/L T 0.00089 0.0176 0.00549 0.00335 
Mercury mg/L T <0.0000050 <0.0000050 <0.0000050 <0.0000050 
MICROCYSTIN, TOTAL ug/L N <0.20 <0.20 <0.20 <0.20 
Molybdenum mg/L T 0.000710 0.000661 0.000730 0.000693 
Nickel mg/L T <0.00050 0.00118 0.00067 <0.00050 
Nitrate as N mg/L N <0.0050 0.0377 0.0354 <0.0050 
Nitrite as N mg/L N <0.0010 <0.0010 0.0164 <0.0010 
Oil & Grease, Total mg/L N     Oil & Grease, Total Rec mg/L N <5.0 <5.0 15.1 <5.0 
Oil & Grease, visible sheen none N Absent Absent  Absent   Absent  Oxidation Reduction Potential, field measured RmV N 227 234 234   166.4  246.6 240.2  210.6 
pH pH unit N   7.78 7.91 7.91   7.93  pH, field measured pH unit N 7.74 7.87 7.87   8.53  6.96 8.18  7.54 
Phosphorus mg/L T 0.0060 

<0.050 
0.0225 
<0.050 

0.0172 
0.082 

0.0068 
<0.050 

Phosphorus, Total Orthophosphate mg/L D 0.0025 <0.0010 <0.0010 0.0013 
Potassium mg/L T 4.55 4.04 3.87 4.10 
Rubidium mg/L T 0.00220 0.00273 0.00261 0.00236 
Selenium mg/L T 0.000051 <0.000050 <0.000050 <0.000050 
Silicon mg/L T 0.36 1.11 1.15 0.94 
Silver mg/L T <0.000010 <0.000010 <0.000010 <0.000010 
Sodium mg/L T 64.5 57.3 51.7 52.3 
Strontium mg/L T 0.0642 0.0645 0.0614 0.0618 
Sulfur mg/L T 3.74 3.29 3.44 3.38 
Tellurium mg/L T <0.00020 <0.00020  <0.00020   <0.00020  Temperature, field measured deg c N 8.4 5.5 5.5   10.16  2.98 12.12  1.99 
Thallium mg/L T <0.000010 <0.000010 <0.000010 <0.000010 
Thorium mg/L T <0.00010 0.00011 0.00015 <0.00010 
Tin mg/L T <0.00010 <0.00010 <0.00010 <0.00010 
Titanium mg/L T <0.00030 0.0225 0.0178 0.00998 
Total Coliform mpn/10 N <1 770 1 1 
Total Coliform mpn/10 T 
Total Dissolved Solids mg/L N 244 243 221 215 
Total Suspended Solids mg/L N <3.0 11.0 13.9 3.8 
Total Suspended Solids, field measured mg/L N     Tungsten mg/L T <0.00010 <0.00010 <0.00010 <0.00010 
Turbidity NTU N 0.34 6.07 11.9 4.53 
Uranium mg/L T 0.000189 0.000228 0.000237 0.000202 
Vanadium mg/L T <0.00050 0.00150 0.00086 0.00100 
Zinc mg/L T <0.0030 <0.0030 0.0060 <0.0030 
Zirconium mg/L T <0.00020 <0.00020 0.00031 <0.00020 
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Item Symbol Description Source /Calculation
Item No. 

relationship Value Unit
1 V Available Storage Given 18,230 gallons
2 Q Flow Rate - Distribution Given 154 gpm
3 HRT Hydraulic Retention Time (V/Q) 1 divided by 2 118 minutes
4  T10/T T 10 Correction Factor (Baffling) From Tables 5.6 note 1 0.30 value
5 ERT Effective Retention Time HRT * T10/T 3 times 4 36 minutes
6 C Residual Chlorine Given 0.60 mg/L
7 CT cal Calculated CT Value ERT * C 5 times 6 21.31 (mg/L) min
8 CT 99.9 3 log CT value for Giardia From Tables 5.8 note 2 163.00 (mg/L) min
9 CT 99.99 4 log CT value for virus From Tables 5.10 note 3 10.00 (mg/L) min

10 IRV1 Inactivation Ratio Virus Ctcal / CT99.99 7 divided by 9 2.13 value
11 IRV2 UV Credit Given 0.00 value
12 IRV3 Pipe Credit Calculated 0.00 value

2.13

Note 1 0.25 Baffled outlet with sparger at inlet (per BC Health)
Note 2 pH 6.5, 0.5 deg. C, 0.4 mg/l free Chlorine
Note 3 pH 6 to 9, <1 deg. C, 4 log inactivation (10 per BC Health, instead of 12)

TOTAL (10 + 11 + 12 )



Table 5.8  CT Values [(mg/l)min] for Achieving 99.9% (3 log) Inactivation of Glardia lamblla

Ph 0.5 or <1 5 10 15 20 25

6 137 97 73 49 36 24
7 195 139 104 70 52 35
8 277 198 149 99 74 50
9 390 279 209 140 105 70
6 148 105 79 53 39 26
7 210 149 112 75 56 37
8 306 216 162 108 81 56
9 437 312 236 156 117 78
6 157 109 83 56 42 28
7 226 155 119 79 59 40
8 321 227 170 116 87 58
9 466 329 236 169 126 82
6 165 116 87 58 44 29
7 236 165 126 83 62 41
8 346 263 182 122 91 61
9 500 253 265 177 132 88
6 181 126 95 63 47 32
7 261 182 137 91 68 46
8 382 268 201 136 101 67
9 552 389 292 195 146 97
6_9 63 26 23 19 15 11
6_9 2.9 1.9 1.43 0.95 0.72 0.48
6_9 3800 2200 1850 1500 1100 750

Table 5.10  CT Values [(mg/l)min] for Achieving Inactivation of Viruses at Ph 6 through 9

1 5 10 15 20 25
6 4 3 2 1 1
9 6 4 3 2 1
12 8 6 4 3 2
8.4 6 4.2 2.8 2.1 1.4
25-Jan 17 12.8 8.6 6.4 4.3
50.1 33 25.1 16.7 12.5 8.4
0.9 1 0.5 0.3 0.25 0.15
1.4 1 0.8 0.5 0.4 0.25
1.8 1 1 0.6 0.5 0.3
1243 857 643 428 321 214
2063 1,423 1067 712 534 365
2883 1,988 1491 994 746 497

Table 5.6  Selectivity Scale for Cations on Eight Percent Cross-Linked Strong-Acid Resin and for the Anions on Strong -Base Resins

ClO2
Ozone

Chloramine

Tempereture °C

0.4

1

1.6

2

3

Free 

Disinfectant, mg/l

chlorine 

Tempereture °C
Disinfectant, mg/l Log Inactivation

2
3

Free chlorine 

Ozone

4
2
3
4
2
3

Cation

Na 
UO 2

Selectivity Anion Selectivity

Li 
H 

K 2.9

Chlorine
dioxide

Chloramine
4
2
3
4

NH 

Mn 2

Pb 2

Ca 2

Rb 
Cs 
Mg 2

Zn 2

Co 2

Cu 2

1.0
1.3
2.0
2.5
2.6

Sr 2

Ag 

Ba 2

Ra 2

Cd 2

Ni 2

Be 2

4.1
5.0
5.2

3.2
3.3
3.3
3.5
3.7
3.8

HPO 4
2  

CO3
2  

OH  (type I)
F  

SO 4
2  

CH3 COO 

3.9
3.9
4.0

0.15
0.2

HSO4 
Br  

NO3 
I  

SO 4
2  

SeO 4
2  

HCO3 
OH  (type II)

BrO3 
Cl  
CN  
NO2 

Pb 2 9.9

1.6
3
4
8

9.1
17

0.4
0.65

1
1

1.3
1.3

CrO 4
2  

0.01
0.03
0.06
0.1

Sources: James M.Montgomery Consulting Engineering (1985,Clifford (1990)

1006.5
8.5

11.5
13.0
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