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EXECUTIVE SUMMARY 

Stantec Consulting Ltd. (Stantec) was retained by the Nunavut Government to determine a solution 
that will ensure the Hamlet of Arviat, Nunavut has sufficient drinking water supply to last until the end 
of June 2011, at which time its traditional water source in WolfCreek becomes available. 

Arviat currently has two water storage cells which are designed to store enough water for the town 
during the winter. Treated water (filtered and chlorination) is stored in the reservoirs, and pumped out 
on a daily basis supplying water to each user via a cistern tank.  

Recently, damage to reservior cell #1 has significantly depleted the available water for the 
community, and there are valid concerns that the village may run out of water before the end of 
June, when local waterways become ice free and additional water can be obtained. 

In response to this development, the Government of Nunavut has explored a number of potential 
water sources to augment water supply in the Hamlet and it was determined to pursue the option of 
providing an advanced water treatment (RO) system to treat saline water ranging from brackish to 
sea water conditions.  

It must be emphasized that the unit must be procured by the supplier, tested, refurbished as may be 
necessary, and available for shipment to site by April 25, 2011. This date is non-negotiable.  
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1 WATER SUPPLY AND TREATMENT PROCESS 
The following summarizes Stantec’s design of the Reverse Osmosis (RO) system to provide potable 
water to the Hamlet.  

1.1 Scope of Work 
The design of the water supply and treatment process includes all needed equipment to remove 
water from the Hudson’s Bay and produce potable water for delivery to the Hamlet by transfer trucks. 
The treatment process is capable of treating raw water from the Hudson’s Bay to meet potable water 
quality requirements specified by the Canadian Drinking Water Quality Guidelines.  

1.2 Design Assumptions 
The water quality of the Hudson’s Bay was assumed to be a worst case scenario of saline sea water 
with the following characteristics: 

 TDS: 35,000 mg/L 
 Temperature: -2°C prior to the introduction to the RO system 

A sample from the Hudson’s Bay was taken on March 23, 2011, and was analyzed by Maxxim 
Analytics. The results of this testing will be used to refine the design as the project progresses.  

From speaking to representatives of the Hamlet, it was determined that the Hamlet would require 
220 m3 of potable water a day. This water would be delivered to residents by transfer trucks, which 
would be able to operate throughout each day as required in this emergency situation.  

The gathering of information required for design is an ongoing process, and in lieu of exact data 
professional judgment has been used for preliminary sizing to discuss availability of equipment with 
suppliers. Exact design parameters will be confirmed prior to procurement of equipment.  

1.3 Systems Description 
The water treatment system has been designed to ensure reliability from the RO units as well 
consistency in operation. A Process Flow Diagram can be found in Appendix A, which outlines the 
treatment process designed by Stantec. The following sections outline the design parameters of 
significant process components. 

Raw Water Pump 
A submersible turbine pump will be used to remove water from the Hudson’s Bay and transport it to 
the water treatment system. The pump will be positioned in the water to minimize scour and any 
impacts on aquatic life. The pump will need to be compatible with sea water to limit corrosion of the 
equipment. It is expected for the pump to be run continuously to prevent freezing of the intake pipe, 
regardless of the operation of the RO unit. The design parameters of the pump are as follows: 

 Flow: 1,600 L/min (2 RO trains in operation) 
 Discharge Pressure: 590 kPa (85 psi) 
 Materials: 316SS 
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 Discharge: 150mm 
 Control: Variable Frequency Drive 

The design of the pump takes into consideration the tidal variation (+/- 4m), grade of the warf relative 
to the water level and position of the water treatment system relative to the placement of the pump. 
Final position of all equipment will be confirmed in the final design. 

Piping from the raw water pump to the water treatment system will be 150mm HDPE piping complete 
with insulation and heat tracing. Prior to the cartridge filters, a bypass line complete with isolation 
valves will be installed to divert pumped flow back to Hudson’s Bay in the event any of the upstream 
process require shutdown for maintenance or repair. In addition, due to the position of the raw water 
pump in the ice on the bay, breakaway couplings will be incorporate to protect the system from 
sudden or unexpected ice movement that may impact the pump and discharge line. 

Fish Screen 
It will be necessary to incorporate a fish screen on the raw water pump suction to ensure fish are not 
suctioned into the intake line. Details on the requirements of the fish screen are provided through the 
Department of Fisheries & Oceans (DFO). The screen will be designed with specific pore sizing and 
fabricated from 316SS materials to reduce the impact of corrosion in the sea water. 

Preliminary Design Characteristics: 

 Materials: 316SS 
 Screen Size 

The final design of the screen will incorporate these details in conjunction with the final design and 
selection of the raw water pump. 

Cartridge Filters 
Cartridge filters will be used to remove particles from the pressurized influent raw water. The intent of 
the filter system is to maintain the integrity of the RO membranes. The filter models were chosen to 
replicate the filter system that is already in place at the Hamlet to filter reservoir water to simplify 
operations and maintenance for staff. The design parameters of the pump are as follows: 

 Flow: 1,600 L/min (2 RO trains in operation) 
 Two (2) cartridge filters 
 One cartridge filter is to have remove particles larger than 20 microns. One cartridge filter is 

to remove particles larger than 5 microns 
 Both cartridge filters must be manufactured to be compatible with raw water quality as 

specified above. This may include the application of coatings to protect from corrosion 
 Both cartridge filters must be supplied with inlet and outlet fittings of 100mm 
 10 spare cartridges for each filter 

Circulation Heater 
A circulation heater will be used to increase the temperature of the influent raw water. The 
membranes of the RO units are sensitive to low temperatures, and cannot treat water below freezing 
temperatures. A pressure release valve will likely be needed upstream of the heater in order to 
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reduce the influent pressure to less than 96 kPa (14 psi) to avoid having to obtain a Canadian 
Registration Number for a pressurized vessel. The design parameters for the circulation heater are 
as follows: 

 Flow: 1,600 L/min (2 RO trains in operation) 
 Vessel must be compatible with sea water and corrosion resistant 
 Influent temperature of -2 °C 
 Must raise temperature to minimum 1 °C 

Final selection of equipment is based on availability. The water heater may consist of an electric 
inline water heater or a boiler/heat exchanger system. Final details of the system will be confirmed 
with the detail design. 

Raw Water Tank 
A raw water tank will be used to equalize flow to the RO unit to help ensure consistent operation of 
the RO units. As well, the tank allows for a buffer volume for the RO feed pump to draw from during 
require maintenance of the cartridge filters. The tank will be fitted with an overflow outlet, which 
ultimately will discharge back into the Hudson’s Bay. Water will overflow when the RO units are not 
in operation due to the continuous operation of the raw water pump. Water may also overflow during 
RO operation due to the slight over sizing of the raw water pump. From discussions with operational 
staff for the Hamlet, Stantec was informed that the Hamlet possessed a tank suitable for this 
application. Details of this tank as provided to Stantec by the Hamlet, include: 

 Volume: 6,000L 
 Diamater: 2.06m (81 inches) 
 Height: 1.8m (estimated) (71 inches) 
 Inlets/Outlets: To be determined 

RO Units 
The RO unit will treat water to remove salinity. The RO unit will be supplied from Canadian Water 
Technologies, as per the tender received by the Hamlet on April 5, 2011. The RO system is to have 
the following components: 

 RO membranes 
 Two trains 
 RO feed pump c/w starters 
 RO High pressure pumps c/w VFDs 
 PLC c/w HMI 
 Pre-filtration system 
 Instrumentation including flow meters, pressure gauges, conductivity, etc. 
 Antiscalant injection system c/w sufficient antiscalant for 3 months of operation 
 Clean In Place (CIP) System 

The RO system is capable of producing 720 L/min with both trains operating, assuming the water 
quality characteristics specified above. Exact operating parameters will be determined using water 
quality data provided by Maxxim and from testing of the units to be done once the units are procured. 

As the equipment is considered a surplus unit and currently owned by a third party, details of the 
system are still outstanding. Once the system is purchased and transported to Calgary by Canadian 
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Water Technologies, all outstanding mechanical, hydraulic, electrical and control details will be made 
available. 

Static Mixer 
A static inline mixer will be used to provide adequate mixing for the permeate flow and injected 
chemicals. The design parameters for the mixer are as follows: 

 Water at 720 L/min 
 Pressure less than 140 kPa (20 psi) 
 Uniform flow pattern 
 Horizontal installation 
 100mm diameter 
 NSF approved material 
 G = 1000 s-1 
 Mixer to include injection ports for post-treatment chemicals 

Chemical Metering Pumps 
RO permeate will require post chemical addition to increase the pH of the water and for disinfection. 
The pH of the permeate will be increased by the use of sodium carbonate (Na2CO3), which will also 
help to stabilize the alkalinity of the water. Sodium carbonate will be dosed to achieve a pH of 7. 
Sodium carbonate is supplied as powder, and will need to be made into a solution by staff.  

Disinfection will be achieved by the addition of calcium hypochlorite (CaOCl). Calcium hypochlorite is 
supplied as powder, and will need to be made into a solution by staff. Codium hypochlorite will be 
dosed to achieve a chlorine concentration of 1 mg/L. The permeate flow is assumed to be 720 L/min.  

Two peristaltic pumps will be used pump these chemicals into the permeate line through the inline 
static mixer. 

Final details and selection of the pumps will be confirmed with the detail design and will be based on 
final chemical requirement calculations. The RO system may contain provisions for chemical addition 
and need to be further investigated prior to determine if a chemical feed system is required to be 
installed by the Owner. 

Process Tanks 
Two tanks will be used to provide enough retention for disinfection to occur. The tanks will be 
hydraulically linked to optimize mixing in the tanks as much as possible. Mixing will be based on the 
inclusion of the static inline mixer, tank (bulk) mixing, overflow to second tank as well as 
consideration of retention time in downstream storage tanks and water haulers. 

 Volume: 9,500 L (each tank) 
 Target CT: 12 mg/L/min 
 Baffling Factor: 0.3 
 Inlets/Outlets: To be determined 

Based on these parameters, two tanks with a combined capacity of 19,000 L (17,100 L operating 
volume assumed) will provide a CT equal to or greater than 12 mg/L/min for flows through a single 
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train. Should flows be greater than one train (>800 L/min), the volume of the downstream storage 
tanks will provide the remaining retention time for complete disinfection of the treated water. 

Storage Tanks 
Two tanks will be used to provide enough storage for trucking operations. These tanks, in 
conjunction with the operation of the RO system will provide sufficient water to keep trucks moving at 
a rate of 3 trucks/90 minutes for single train operation and 3 trucks/60 minutes (or better) with two 
trains in full operation. The storage tanks will be hydraulically linked near the bases to allow single 
inlet/outlet flows. 

 Volume: 9,500 L (each tank) 
 Diameter: 2.41m (91 inches) 
 Height: 2.77m (109 inches) 
 Inlets/Outlets: To be determined 

Final determination of storage tank volume will be determined based on discussions with GN CG&S 
personnel as well as final determination of the operation control system for the RO system. 

Transfer Pumps 
A small transfer pump will be installed at the base of one storage tanks to pump water from the 
storage tank into the transfer truck. The pumps will be sized for a flow of 1,200 L/min (10 minute 
truck fill).  

 Flow: 1,200 L/min  
 Discharge Pressure: 40 kPa (7 psi) 
 Materials: 316SS 
 Discharge: 100mm 
 Control: Constant Speed 
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1.4 List of Materials 
The following is a list of equipment that will be included in the treatment process. This list is not 
meant to be exhaustive, and will be refined during the design process.  

 Fish screen 
 Raw pump(s) 
 Breakaway couplings 
 Filters and cartridges 
 Pressure release valve 
 Circulation heater 
 Raw water tank 
 RO Unit 
 Chemical feed system 
 Inline static mixer 
 Process storage tanks 
 Storage tanks 
 Transfer pump 
 Piping (complete with insulation and heat trace), fittings and valves 
 Spill containment 

1.5 Budget Information 
Stantec’s opinion of probable cost for the treatment process can be found Appendix B. A Class 5 
estimate type was completed based on supplier information, data from similar projects and 
professional judgment.  

1.6 Schedule Information 
Delivering of equipment is of critical importance and to the construction of the RO system, which 
must be operational by May 7, 2011. Delivery information for the treatment process components are 
briefly outlined in the following sections. 

Raw Water Pump 
Final selection of raw water pump to be completed. Projected delivery based on discussions with 
vendor is end of April. 

Cartridge Filters 
Delivery is 3-4 weeks once ordered, and must be built as they are not in stock. 

Circulation Heater 
Discussions with the regional representative of Chromalox indicate that the heater can be delivered 
within 2 weeks of ordering. Confirmation of details from vendor pending.  

RO Units 
According to the tender received by the Hamlet on April 5, 2011 the RO unit will be delivered to site 
on April 30, 2011. This date is subject to contract execution with Canadian Water Technologies. 
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Chemical Metering Pumps 
Discussions with the supplier, Capital H20 Systems, indicate that these items are in stock in Calgary. 

Static Mixer 
Discussion with the supplier, Waste n Watertech indicate the item is in stock and available. 

Process Tanks 
Discussions with the supplier, Norwesco, indicate that tanks are available in stock depending on the 
size required. The addition of fittings may increase delivery time. 

Storage Tanks 
Discussions with the supplier, Norwesco, indicate that tanks are available in stock depending on the 
size required. The addition of fittings may increase delivery time. 

Transfer Pumps 
Final selection of raw water pump to be completed. Projected delivery based on discussions with 
vendor is end of April. 
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Project Information:  

Case-specific:  

System Details  

Feed Flow to Stage 1 422.22 gpm 
 

Pass 1 Permeate 
Flow 

190.04 gpm 
 

Osmotic 
Pressure:   

Raw Water Flow to System 422.22 gpm  Pass 1 Recovery 45.01 %  Feed 306.36 psig 

Feed Pressure 774.83 psig  
Feed 
Temperature 1.0 C  Concentrate 566.52 psig 

Fouling Factor 0.85 
  

Feed TDS 33127.25 mg/l 
 

Average 436.44 psig 

Chem. Dose (100% H2SO4) 0.00 mg/l 
 

Number of 
Elements 

84 
  

Average NDP 321.70 psig 

Total Active Area 33600.00 ft²  
Average Pass 1 
Flux 8.14 gfd  Power 177.92 kW 

Water Classification: Seawater (Open Intake) 
SDI < 5      

Specific 
Energy 

15.60 kWh
/kgal 

Stage Element #PV #Ele 
Feed 
Flow 

(gpm)  

Feed 
Press 
(psig)  

Recirc 
Flow 

(gpm)  

Conc 
Flow 

(gpm)  

Conc 
Press 
(psig)  

Perm 
Flow 

(gpm)  

Avg 
Flux 
(gfd)  

Perm 
Press 
(psig)  

Boost 
Press 
(psig)  

Perm 
TDS 

(mg/l)  

1 SW30ULE-400i 12 7 422.22 769.83 0.00 232.19 744.56 190.04 8.14 0.00 0.00 86.28 

Pass Streams 
(mg/l as Ion)  

Name Feed Adjusted Feed 
Concentrate  Permeate  

Stage 1 Stage 1 Total 
NH4 0.00 0.00 0.00 0.00 0.00 
K 394.00 394.00 715.34 1.38 1.38 
Na 10100.00 10100.00 18340.95 31.14 31.14 
Mg 1210.00 1210.00 2199.68 0.80 0.80 
Ca 411.00 411.00 747.17 0.27 0.27 
Sr 0.00 0.00 0.00 0.00 0.00 
Ba 0.00 0.00 0.00 0.00 0.00 
CO3 3.43 3.43 9.25 0.00 0.00 
HCO3 160.00 160.00 284.34 0.75 0.75 
NO3 0.04 0.04 0.07 0.00 0.00 
Cl 15000.00 17947.86 32595.59 51.12 51.12 
F 0.91 0.91 1.65 0.00 0.00 
SO4 2900.00 2900.00 5272.86 0.82 0.82 
SiO2 0.00 0.00 0.00 0.00 0.00 
Boron 0.00 0.00 0.00 0.00 0.00 
CO2 2.89 2.84 4.62 3.38 3.38 
TDS 30179.39 33127.25 60166.91 86.28 86.28 
pH 7.70 7.70 7.76 5.73 5.73 

Design Warnings  
-None- 

Solubility Warnings  
Langelier Saturation Index > 0 

CaF2 (% Saturation) > 100% 



Antiscalants may be required. Consult your antiscalant manufacturer for dosing and maximum allowable system 
recovery. 

Stage Details  

Stage 1 Element Recovery 
Perm Flow 

(gpm) 
Perm TDS 

(mg/l) 
Feed Flow 

(gpm) 
Feed TDS 

(mg/l) 
Feed Press 

(psig) 

 1 0.09 3.31 46.14 35.19 33127.25 769.83 

 
2 0.09 2.96 56.29 31.88 36557.53 764.70 

 
3 0.09 2.60 69.64 28.92 40292.94 760.23 

 
4 0.09 2.24 87.37 26.32 44269.87 756.32 

 5 0.08 1.89 111.07 24.07 48386.02 752.87 

 6 0.07 1.56 143.05 22.18 52507.30 749.81 

 
7 0.06 1.27 186.21 20.62 56480.64 747.06 

Scaling Calculations 

 Raw Water Adjusted Feed Concentrate  
pH 7.70 7.70 7.76  
Langelier Saturation Index 0.25 0.25 0.80 

 
Stiff & Davis Stability Index -0.58 -0.58 -0.27 

 
Ionic Strength (Molal) 0.64 0.68 1.28  
TDS (mg/l) 30179.39 33127.25 60166.91  
HCO3 160.00 160.00 284.34 

 
CO2 2.89 2.89 4.62 

 
CO3 3.43 3.43 9.25 

 
CaSO4 (% Saturation) 23.47 23.47 45.81  
BaSO4 (% Saturation) 0.00 0.00 0.00  
SrSO4 (% Saturation) 0.00 0.00 0.00 

 
CaF2 (% Saturation) 45.24 45.24 271.00 

 
SiO2 (% Saturation) 0.00 0.00 0.00 

 
Mg(OH)2 (% Saturation) 0.10 0.10 0.25  

To balance: 2947.86 mg/l Cl added to feed. 
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2 STRUCTURAL SYSTEM 

2.1 Introduction 
Due to time constraints and our unique situation, to date three suppliers were able to meet most if 
not all of the requirements; “All Weather Shelters”, “Sprung” and “G & B Portable” (partnered with LX 
construction). More information about these three suppliers can be found in the “Description of 
Systems” section below. 

2.2 Design Assumptions 
The design assumptions for this temporary structure are listed below. 

 20’x100’ building foot print 

 8’x8’ (or larger) roll up fabric door 

 Two man doors (one at each end) 

 Structure expected to be in place for 3-12 months 

 High wind loads based on National Building Code 

 Insulated structure with an R-value of 10 or greater 

Please refer to the performance specification on tensioned fabric structures for additional 
requirements. 

2.3 Systems Description 

2.3.1 Prefabricated Structure 
There were numerous systems that were looked at when trying to find a temporary structure for this 
application. The systems that were looked at include: 

 Module Wood framed structure 

 Mobile, multipurpose expandable trailer and power supply 

 Tensioned fabric membrane with engineered steel frames 

 Engineered steel frames with metal corrugated roof 

The recommended system is tension fabric membrane with engineered steel frames. 

2.3.2 Ancorhage of Prefabricated Structure 
The other major structural component of this project is how the prefabricated structure is tied down to 
the existing Wharf. There are two potential options that are still being looked into. 

 Ground Anchors (Rock/Earth anchors) 

 Ballast (various configurations, various material) 
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Option one – Ground Anchors 

There are several types of anchors available to tie the prefabricated structure to the ground. 
Suppliers have used wedge anchors, earth anchors, ground stakes, duckbills and other types of 
anchors that will resist loading that is put on the prefabricated structure. A geotechnical report is 
required to design this anchorage system. No geotechnical information is currently available though 
we continue to investigate. 

Option two – Ballast System 

Heavy material is used to weigh down both sides of the prefabricated structure. The concern with 
this option is getting suitable ballast material to site. Ballast can come in several forms, as long as it 
has the weight capacity to withstand the overturning caused by potential strong winds. Gabions filled 
with rock, ballast boxes filled with gravel and containers filled with water are some options. There is 
however a limited amount of gravel available on site during the expected erection period as well as 
limited space in the Hercules aircraft to transport ballast material to site. 

More information is required to carry through with either of these options as we continue to 
investigate. Information about the geotechnical conditions of the Wharf, the availability of gravel, or 
the availability of ballast containers that can be filled with local material or water is necessary to 
come to a final conclusion. 

2.3.3 Feasible Options 

2.3.3.1 All Weather Shelter 

Here are preliminary details regarding what this supplier indicates they can provide: 

 20’x100’ foot print structure made up of white poly fabric supported on an engineered frame 

 Engineering design and seal of the prefabricated structure 

 Engineering design and seal of the connection between the anchor and structure 

 NOTE: Engineering design and seal of the connection between the anchor and ground 
CANNOT BE DONE WITHOUT MORE INFORMATION ON SOIL CONDITIONS 

 Supply of own crew to erect the building 

 Shipment of material to nearest international airport 

 Erection done by the 29th of April 

 Flexible to work with anchors or ballast. 

This supplier has given us the most confidence to date based on our initial investigation. 

2.3.3.2 Sprung 
Here are preliminary details regarding what Sprung has indicated they can provide: 

 20’x100’ foot print structure made up of white poly fabric supported on an engineered frame 

 Engineering design and seal of the prefabricated structure 

 Engineering design and seal of the connection between the anchor and structure 
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 NOTE: Engineering design and seal of anchors to ground CANNOT BE DONE WITHOUT 
MORE INFORMATION ON SOIL CONDITIONS 

 Local crew for labor force with a supplied Foreman 

 Shipment of material to nearest international airport 

 Erection done by the 29th of April 

 Flexible to work with anchors or ballast. 

2.3.3.3 G & B Portables (Partnered with LX Construction) 
Here are preliminary details regarding what G & B Portables has indicated they can provide: 

 24’x 96’ foot print structure made up of white poly fabric supported on an engineered frame 

 Engineering design and seal of the prefabricated structure 

 Engineering design and seal of the connection between the anchor and structure 

 NOTE: Engineering design and seal of anchors to ground CANNOT BE DONE WITHOUT 
MORE INFORMATION ON SOIL CONDITIONS 

 Will provide own crew or use local crew 

 Erection done by the 29th of April 

 Quoted for a ballast container fill with local gravel for an anchorage system 

2.4 List of Materials 
Here is a list of material that will be required to supply, deliver, erect, and tie down the prefabricated 
structure.  

Supplied by Prefabricator 

 Prefabricated Structure 
o Membrane 
o Engineered Frame 
o Doors & Door Hardware 
o Patch/opening/sleeve kits 

 Anchorage material 
o Ground anchors or, 
o Ballast containers and Ballast material 

 Appropriate fall protection 

 Insulation 

 Possible equipment 
o Jack hammer for anchorage 
o Drill machine 

Supplied by Owner 
 Scissor lift or Scaffolding for erection of structure 

 Transportation to and from site for Prefabricated personnel 

 Erection Crew (local labour) 
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 Electrical power on site 

2.5 Budget Information 
Attached to this report are four preliminary quotations. The four suppliers are listed below: 

 G & B Portable (LX Construction) 

 Future Steel 

 All Weather Shelters 

 Sprung 

Only three out of these four quotations are of interest. Future Steel uses a corrugated deck 
membrane instead of a fabric membrane. The attached quotes are substantially different and require 
further attention by the bidder as information, site specific requirements and conditions have 
continued to evolve. 

2.6 Critical Schedule 
Suppliers indicated they can meet the deadlines laid out for them. Suppliers can have the temporary 
structure shipped to the nearest International Airport for pick up via Hercules Aircraft by April 19th, 
2011. It was assured with the man power and equipment listed above that the structure can be 
erected by April 29th. 

2.7 List of Suppliers Contacted 
Weatherhaven* 

 Mike Ball (1 604 451 8900) 

 Tami Mackenzie (1 604 636 1305) 

Dome Shelter Systems 

 Manny (1 416 614 9167 ext. 222) 

Cover Tech 

 Sales Rep (1 506 325 2968) 

Big Top Manufacturing 

 Sales Rep (1 850 584 7786) 

Star Building Supplies 

 Rob Horwood (204 233-8687) 

McDiarmid Lumber Farm & Commercial Buildings 

 Jeremy (1 204 667 4737) 
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G & B Portable (LX Construction) 

 Alex (1 204 803 0887) 

Future Steel 

 Gregg Hann (1 800 668 5111 ext. 241) 

Sprung 

 Bart Ellis (1 403 601 2292) 

All Weather Shelters 

 Craig Sims cell (1 780 669 9181) work (780 930 1551) 

Norseman** 

 Dave Moffat (1 403 543 3366) 

*In addition to the suppliers mentioned Weatherhaven was called numerous times with no answer.  

**Norseman does not have an engineered structure with the width required. Only non-engineered 
structures. 
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3 MECHANICAL SYSTEM 

3.1 Scope of Work 
Provide coordination installation of existing heating furnaces for heating and ventilation, to maintain 
adequate services temperature levels for the building, once information is provided as per discussion 
in meeting April 07, 2011. Size of units (two according discussion) will be reviewed for suitability 
based on revised heat loss calculation for the building, as per new information received at said 
meeting. 

3.2 Design Assumptions 
The systems provided are based on existing equipment available on site, as per discussion in 
meeting April 07, 2011. According to discussion in this meeting two (2) furnaces will be adequate for 
the heating and ventilation of the RO building and equipment. Building design criteria is based on a 
outdoor air temperature of -50F and a indoor temperature of +40F (according discussion in meeting, 
the building only has to be maintained at just above freezing). Based on heat loss calculation, total 
heat required is 67.9 kw (231,620 BTUH). 

No building automation system is being provided as part of the overall control of the associated 
equipment being provided for the building heating and ventilation, as this is considered a short term 
emergency facility. 

No costs have been provided for the owner supplied equipment (furnaces, fuel oil tank and piping for 
the furnaces, and fire extinguishers). 

The life expectancy of the systems provided is based on 12 months, as a temporary facility until the 
original water reservoir is repaired for the Hamlets potable water service. 

3.3 Systems Description 
Heating Systems: 

Building heat loss requirements are to be covered, utilizing oil fired residential type furnaces, with 
self contained line voltage thermostats for control, as a source of heat for the building. Total number 
of furnace and size of the furnaces is to reviewed once information is received from the Hamlet, 
based on discussion in meeting April 07, 2011. Confirmation of control is also required. 

Ventilation Systems: 

Ventilation of the building will be through the furnaces with a couple of exhaust opening with back 
draft dampers, with snow traps, for relief of ventilation air. Requirements will be confirmed once 
information is received on the owner supplied furnaces, is received. 

Fire Protection: 

Fire protection for the building will be in the form of hand held fire extinguishers. According to 
discussion in the April 07, 2011 meeting, the Owner has fire extinguishers in stock and will provided 
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them for the project. Confirm is required on the type and size for the record, as part of the building 
layout drawings. 

3.4 List of Materials 
Heating Systems 

Total of two (2) oil fired residential type furnaces; Make = ______, Model = _____, two-stage heating 
(high/low) capacity ___ kw (_____ MBH)/ ___ kw (____ MBH), ____ L/S (____ CFM), _____C ( __F) 
temperature rise, Motor ___ HP ____ volt, __ phase, ____ amps/___ amps , totally enclosed 
permanent split capacitor, ball type bearings, unit mounted line voltage 2-stage thermostat, and 
summer/winter switch ? . 

Ventilation Systems 

Ventilation will be through the two (2) owner supplied furnace units.  

Supply air ducting should be provided for supply air through to the far end of the building, with supply 
air openings along the length of this duct complete with balancing dampers. As part of this 
installation an exhaust fans should be considered with outdoor and intake openings (  mm x  mm or  
“ x  “)  

Fire Protection 

Fire extinguishers will be provided for each exit and over head door. Additional fire extinguishers will 
be placed strategically to ensure proper access to fire extinguishers in an emergency condition. 

3.5 Budget Information 
Heating Systems 

Furnaces are to be supplied by the Hamlet. Fuel oil tank and piping will also be required for the 
installation of the furnaces, which would be covered by the Hamlet. 

If electric unit heaters are considered as additional heating and as back-up to the furnaces (ie. two 
heaters = to 135 MBH output, estimated cost per heater only is $2200.00). 

Ventilation Systems 

Estimate of probable cost for labour and material for the installation of the distribution ductwork, 
supply air grilles, balancing dampers and duct insulation = $30,000.00. 

Balancing of the furnaces $4,000.00 for labour and report not including travel and accommodations. 

Fire Protection 

Fire extinguishers are to be supplied and installed by the Hamlet. 
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3.6 Schedule Information 
Heating Systems 

Delivery of electric unit heaters from time of order is about three weeks to Winnipeg as part of an 
emergency purchase order for Modine PTE400, 2 stage heaters. 

Ventilation Systems 

Duct work, duct accessories (take-offs, balancing dampers and grilles) and supply air insulation is 
about two weeks from time of order. Balancing of the distribution ductwork may be considered to 
ensure air flow through all of the supply air grilles. 
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4 ELECTRICAL SYSTEM 

4.1 Scope of Work 
The scope of work entails the installation of the water system and making all required connections to 
the service entrance switchboard (SES), motor control center (MCC), Distribution panelboards, 
generator distribution, HVAC equipment, heat tracing, RO systems controllers, and miscellaneous 
equipment. The generator and transfer system is required to be tendered and purchased for the 
installation once all the loads are identified and the system modeled. Also transformers for reducing 
the voltage from 480V to 120/208V, 3 phase, 4 wire including required panelboards for branch 
circuits will also be sized and tendered after the loads are identified and calculated. The Electrical 
Contractor shall also be required to coordinate his work with the other trades and systems providers.  

4.2 Design Assumptions 
The electrical assumptions will be that the entire electrical system will be designed around a 
277/480V, 3 phase, 4 wire system and where required transformers and distribution required to step 
down the voltage and be sized based on the selection of the equipment. There will be no 600V 
system designed. Also a generator will be the primary power source for the new RO unit. If the unit is 
to be powered for an extended period of time a determination of providing utility grid normal power 
may be considered. Off the shelf equipment, to the extent possible, will be specified for readily 
available purchase and shipment to the site. 

4.3 Systems Description 
The electrical system will consist of a service entrance switchboard (SES), motor control center 
(MCC) and distribution equipment purchased with the RO system. The existing electrical service is a 
1200A, 277/480V, 3 phase, 4 wire system. A new or used generator and transfer system will be 
required to power the RO system, building lighting, HVAC and other miscellaneous loads. The size 
of the generator is still to be determined due to lack of information on the RO system and sizing of 
other equipment. Preliminary sizing of the generator indicates that a 740KW generator will be 
required. All cabling will be Teck 90 cabling and sized for the loads and the Canadian Electrical Code 
(CEC). The Teck 90 cabling will be supported from the building or routed on the ground and 
protected with sand bags as required 

4.4 List of Materials 
Generator - Minimum of a 740KW generator or combination of multiple generators in parallel will be 
required. Sizing will be verified once all loads are accounted for. 

Manual Transfer Switch – Sized according to the loads to be served and the Canadian Electrical 
Code. 

Step Down Transformers – Nominal 30 KVA to 75KVA, 480-120/208V transformers will be specified 
as required. 
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Teck 90 Cabling – Sizes ranging from #12 AWG to #500 kcmil will be required. Where parallel runs 
of smaller conductors can be used to minimize cable sizes, it will be allowed or specified. 

Panelboards – Branch Circuit panelboards with circuit breakers will be specified as required. Panels 
fed from step-down transformers will be specified with main circuit breakers. 

4.5 Budget Information 
Once the selection of equipment is made the final selection of the electrical equipment can be 
determined. At this time there is insufficient information to make any assumptions on the electrical 
budget. 

4.6 Schedule Information 
The schedule of deliverables is dependent on the size of the generator and availability of a unit. 
Once the final load study is completed, the search for a unit will commence.  
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Respectfully submitted, 

Nunami Stantec Limited 
 

 Reviewed by: 

 

 

 

Original signed by: Original signed by: 

Jason Street, P.Eng. Gerry Devine, MBA, P.Eng.  

Environmental Engineer Project Manager 
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Activity ID Activity Name Original
Duration

Start Finish

ArviatArviat Emergency Water Project 36 24-Mar-11 A 27-May-11

Key PKey Project Milestones 45 24-Mar-11 A 22-May-11

M0000 Commence Arviat Emergency Water Project 0 24-Mar-11 A

M0010 Haul Water to Residents 0 22-May-11

DesignDesign 4 08-Apr-11 13-Apr-11

D0000 Design Building Space 2 08-Apr-11 11-Apr-11

D0010 Confirm Building Dimensions 1 08-Apr-11 08-Apr-11

D0020 Design Piping, Tanks, etc 2 11-Apr-11 12-Apr-11

D0030 Design Electrical System 2 11-Apr-11 12-Apr-11

D0040 Design Heating, Ventilation, Fire System 1 11-Apr-11 11-Apr-11

D0050 Design Building Anchor System 2 12-Apr-11 13-Apr-11

D0060 Determine add'l Power for Building Services 1 12-Apr-11 12-Apr-11

D0070 Confirm Power Requirement for RO Equip... 1 13-Apr-11 13-Apr-11

D0080 Determine Genset Size 1 13-Apr-11 13-Apr-11

ProcuProcurement 15 11-Apr-11 29-Apr-11

P0000 Purchase RO System 7 11-Apr-11 17-Apr-11

P0040 Order Genset 0 13-Apr-11

P0010 Order Building 0 14-Apr-11*

P0020 Order Material for Building Foundation 0 14-Apr-11

P0050 Refurbish RO System 8 18-Apr-11 27-Apr-11

P0030 Ship Building to Site 3 27-Apr-11* 29-Apr-11

ConstConstruction 47 11-Apr-11 27-May-11

C0000 Prepare Building Surface 3 11-Apr-11 13-Apr-11

C0040 Receive the RO Unit in Arviat 1 28-Apr-11 28-Apr-11

C0010 Erect Building 10 29-Apr-11 08-May-11

C0020 Anchor Building 4 06-May-11 09-May-11

C0030 Mechanical Fit Out 8 09-May-11 16-May-11

C0050 Assemble RO in Place 5 09-May-11 13-May-11

C0140 Electrical Fit Out 7 09-May-11 15-May-11

C0090 Place Tanks 5 11-May-11 15-May-11

C0060 Place Pumps 5 11-May-11 15-May-11

C0070 Place Feeder Pipe, Pump 5 11-May-11 15-May-11

C0080 Place Waste Pipe 5 11-May-11 15-May-11

C0100 Install System Piping Inside Building 5 11-May-11 15-May-11

C0110 System Start Up 3 17-May-11 19-May-11

C0120 Commission System 3 20-May-11 22-May-11

C0130 Training 7 21-May-11 27-May-11

W T F S S M T W T Fri S S M T W T F S S M T W T F S S M T W T Fri S S M T W T F S S M T W T F S S M T W T Fri S S M T W T F S S M

pr 03 Apr 10 Apr 17 Apr 24 May 01 May 08 May 15 May 22 May 29 Jun 05

ect

Haul Water to Residents

Design Building Space

Confirm Building Dimensions

Design Piping, Tanks, etc

Design Electrical System

Design Heating, Ventilation, Fire System

Design Building Anchor System

Determine add'l Power for Building Services

Confirm Power Requirement for RO Equipment

Determine Genset Size

Purchase RO System

Order Genset

Order Building

Order Material for Building Foundation

Refurbish RO System

Ship Building to Site

Prepare Building Surface

Receive the RO Unit in Arviat

Erect Building

Anchor Building

Mechanical Fit Out

Assemble RO in Place

Electrical Fit Out

Place Tanks

Place Pumps

Place Feeder Pipe, Pump

Place Waste Pipe

Install System Piping Inside Building

System Start Up

Commission System

Training

Actual Work

Remaining Work

Critical Remaining Work

Milestone

Data Date: 08-Apr-11

Arviat Emergency Water Supply & Treatment Project

Rev 1
Stantec # 149239001

Date Revision Checked Approved

08-Apr-... Initial Schedule PJB BJ

13-Apr-... Updated Deliverables PJB BJ
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Hamlet of Arviat Job No:  149239001

RO WTP Prepared By:  Stantec

Estimate Type: Class 5 Revision No: 2

Date: 8‐Apr‐11

Item Description Unit Qty Unit Cost Total Cost  Notes 

MATERIAL COST

1.0 Raw Water Intake Pump

Raw Water Pump (2 supplied/1 installed), c/w VFD ea 2 20,000.00$          40,000.00$                   

Pump details/pricing to be confirmed by vendor 

(estimate)

Fish Screen ls 1 4,500.00$           4,500.00$                     Fish screen fabrication to be sourced (estimate)

Breakaway couplings ea 2 7,500.00$           15,000.00$                  

Interconnecting Piping to pre‐filtration system c/w heat tracing and 

insultation m 40 160.00$               6,400.00$                      Final placement of pumps to be confirmed with GN

2.0 Pre‐Filtration System

Harmsco filtration system (2 filters) c/w 20 spare filter cartridges ls 1 38,000.00$          38,000.00$                    two filters (25 and 5 microns with 10 cartridges of each)

Thermal blanket m2 10 120.00$              1,200.00$                    

Interconnecting Piping to RO System c/w heat tracing and insultation m2 15 160.00$               2,400.00$                     

Heater/Boiler ea 1 75,000.00$          75,000.00$                   

Subject to equipment selection, availability and vendor 

confirmation

Heat Exchanger ea 2 10,100.00$         20,200.00$                  

3.0 RO System

Pre‐storage tank (6,000L) ea ‐$                              Provided by GN

Feed Pump (duplex) ea ‐$                     ‐$                              Included in RO System

RO System ls 1 1,255,000.00$   1,255,000.00$             RO System to be determined through RFQ

Chemicals ‐ antiscalant, NaOCl, anticorrosion inhibitor ls 1 15,000.00$          15,000.00$                   

Estimate ‐ details to be confirmed once RO system 

selected

Chemicals ‐ CIP system ls 1 5,000.00$            5,000.00$                     

Estimate ‐ details to be confirmed once RO system 

selected

Onsite chemical containment ls 1 6,200.00$           6,200.00$                    

Chemical Metering Pump ea 2 4,000.00$            8,000.00$                     

Estimate ‐ details to be confirmed once RO system 

selected

Warranty ea 1 200,000.00$      200,000.00$               

Installation Services ea 14 950.00$               13,300.00$                   

2 people, 4 days on site, 2 days travel each (plus travel 

expenses)

Commissioning Services ea 8 950.00$               7,600.00$                     

1 person on site, 4 days on site, 2 days travel (plus 

travel expenses)

Training Services ea 12 950.00$               11,400.00$                   

1 person on site, 5 days on site, 2 days travel (plus 

travel expenses)

*** Number of days to be confirmed

4.0  Post‐Treatment System

Inline static mixer ls 1 3,500.00$           3,500.00$                     Vendor to confirm pricing

Process Storage ea 2 1,800.00$           3,600.00$                     9500L (2500 Usgal) 

Thermal blanket m2 50 80.00$                 4,000.00$                    

Interconnecting Piping to RO System c/w heat tracing and insultation m 15 160.00$               2,400.00$                     

5.0 Storage

Storage Tanks c/w gooseneck vent and birdscreen ea 2 1,800.00$           3,600.00$                     9500L (2500 Usgal) 

Pump for truck fill ea 2 5,000.00$            10,000.00$                   

Pump details/pricing to be confirmed by vendor 

(estimate)

Interconnecting Piping w/ heat tracing and insultation m 10 160.00$              1,600.00$                    

6.0 Heating

Fuel Oil Storage Tank ea 1 ‐$                     ‐$                              Available on site ‐ details to be confirmed

Furnaces / Unit Heaters, ducting ls 1 45,000.00$         45,000.00$                   Final HVAC design to be completed

7.0 Electrical

Starter/Control Panel for raw water and  truck fill pumps c/w on/off 

switch, alarm, transformer(s), power distribution panel, power 

supply and cabling ls 1 30,000.00$          30,000.00$                   

750kW Diesel Generator ea 1 250,000.00$       250,000.00$                

Generator size/source to be confirmed upon selection 

of RO system

8.0 Building

Supply of building structure ls 1 70,000.00$          70,000.00$                   

Pricing and scope to be confirmed by vendor; 

installation by local labor

Anchor/Base ls 1 15,000.00$          15,000.00$                   

Design of building anchor to be completed, cost is 

estimate only

Civil/Site ls 1 20,000.00$          20,000.00$                   

Estimate ‐ site preparation for building, truck access, 

etc.

TOTAL MATERIAL COST 2,182,900.00$            

Installation 37,500.00$                   

Estimate of labour costs; based on 5 people/10 hours 

per day/10 days/$75 per hour.

Freight 275,000.00$                

Dependent upon location of material and 

transportation requirements ‐ estimate only

Indirect Capital Cost 75,000.00$                   

Including mod/demob, tools and equipment and third 

party testing

SUBTOTAL 2,570,400.00$            

Contingency 

TOTAL 2,570,400.00$            

OPINION OF PROBABLE COST SUMMARY
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