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12 October 2018 
CE04829/300 
 
 
 
Mr. Richard MacAlpine 
Senior Advisor 
Suncor Energy Inc. 
150 – 6th Avenue SW 
Calgary, AB  T2P 3E3 
 
 
Dear Mr. MacAlpine: 
 
Re: Lewis Project Tier 1 Evaluation of Water Sources 

The following letter report provides a Tier 1 evaluation of water sources for the Lewis Project. 

1.0 INTRODUCTION 

The Lewis Project will require: 

• process-effected water for makeup water to support for steam generation operations 

• non-saline water for: 

− construction and drilling 

− makeup water for drilling fluids 

− road and well pad construction 

− domestic use 

− safety showers and eye wash stations 

− potable use 

− sanitary use 

− utility purposes  

− dust control 

− hydrotesting 

− equipment seals and washing 

− utility steam and water stations 

  



 12 October 2018 
Suncor Energy Inc.  Page 2 
 
 

 S:\Project Ce\Ce04829\let-tier 1-ce04829-300-14oct18-mlobb.docx 

1.1 Water Sources 

Volume 1, Section 4.2 of the Lewis Project environmental impact assessment (EIA) (Suncor 2018) provides 
details on the water management for the Lewis Project. Water supply sources for the Lewis Project 
include: 

• water from industrial runoff ponds 

• water from borrow pits and manmade features 

• water from natural surface waterbodies 

• trucked-in potable water for domestic purposes 

• formation water produced from the Lewis Project  

• imported process-effected water obtained from other Suncor projects as the predominant 
makeup water source for steam generation. 

1.2 Water Use Forecast 

Volume 1, Section 4.2 of the Lewis Project EIA (Suncor 2018) provides details on the water management 
for the Lewis Project. 

The Lewis Project will require up to 520 m3/d of water during drilling and construction of the central 
processing facilities (CPF) and initial well pads. Approximately 168 m3/d will be required during future 
drilling and construction of sustaining well pads. The total amount of utility and domestic water required 
by the Lewis Project during operations is estimated to be 40 m3/d. 

Taking Suncor’s operational experience into account, the makeup water requirement for the Lewis Project 
during startup circulation is estimated to be approximately 2,773 m3/d. Once steam-assisted gravity 
drainage (SAGD) operations reach steady-state, well pairs will be constrained by adjacent offsetting well 
pairs and well patterns resulting in lower reservoir water retention. During production, a 6% reservoir 
water retention is expected that will require a makeup water volume of 6,244 m3/d. 

2.0 WATER SOURCE EVALUATION 

An alternative water source evaluation is required under the Water Conservation and Allocation Guideline 
for Oilfield Injection (AENV 2006) if non-saline groundwater is being considered for use in an oilfield 
injection project in Alberta. Possible alternative water sources for consideration listed in the guideline 
(AENV 2006) include: 

• produced water 

• saline groundwater 

• non-water fluid and methods 

• recycling options 

• industrial wastewater 
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• municipal wastewater 

• potential offset water supplies 

• water from coalbed methane projects. 

Under the Tier 1 criteria, a proponent is required to conduct an evaluation of alternative water sources to 
a minimum radius of 5 km. The following sections discuss the technical feasibility of possible alternative 
water sources. 

2.1 Produced Water 

The majority of makeup water for steam generation for the Lewis Project will be supplied by recycled 
water from SAGD processes (Suncor 2018). Water losses that lower the recycle rate include: 

• retention of water in the reservoir 

• process and utility losses including evaporation and water entrained in produced sand 

• water loss to sales oil 

• heavily impacted recycled water that is disposed through disposal wells. 

Reservoir retention rates, and water losses, will vary throughout the life of the Lewis Project. 

As SAGD well pairs progress throughout their productive life cycle, the ratio of water injected to water 
produced will vary as the reservoir retention changes over time. Therefore, an alternative source of water 
is required. 

2.2 Saline Groundwater 

The shallowest saline groundwater occurs at the base of the McMurray Formation and above Devonian 
aged limestone. It is also referred to as the Basal McMurray Aquifer, McMurray bottom water, and basal 
water sands. Volume 4, Figure SIR1 38-1 (Suncor 2018) shows the interpreted extents of the Basal 
McMurray Aquifer and total dissolved solids (TDS) concentrations where available. The Basal McMurray 
Aquifer is coarse-grained and was fluvially deposited. Its maximum thickness is about 40 m in the area of 
the Project. The thickness of the Basal McMurray Aquifer is largely controlled by the topography of the 
erosional surface of the underlying Devonian limestone, which also results in the aquifer being somewhat 
discontinuous. 

The TDS in the Basal McMurray was measured to be 4,100 mg/L to the north of the Lewis Project and 
from 4,660 to 6,070 mg/L in the southeast portion of the Lewis Project (Volume 4, Figure SIR1 38-1). 
Hydraulic conductivity of the Basal McMurray Aquifer ranges from 1.6 x 10-6 to 6.1 x 10-5 m/s in the area 
of the Project. 

The TDS concentrations and hydraulic conductivities of the Basal McMurray Aquifer make it a potential 
source of makeup water for steam generation. However, the limited lateral extent of the aquifer would 
limit the amount of water that could be pumped in the long-term (potentially less than 100 m3/d) and the 
distance it would have to be moved make the Basal McMurray Aquifer a poor candidate as a water source. 
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Within the Devonian age geologic units in the Project Area, there is a Middle Devonian Aquifer system 
comprised of the Clast Breccia and Upper Keg River aquifers. The TDS concentrations of this aquifer 
system ranges from 1,800 to 9,300 mg/L, except for one result of 24,980 mg/L. The 24,980 mg/L result is 
from a well located at 11-27-092-08 W4M, which is within the Project footprint. Hydraulic conductivity of 
this aquifer system is approximately 1.7 x 10-6 m/s. 

The high TDS of the water within the Middle Devonian Aquifer system near the Lewis Project makes this 
water uneconomic for use as makeup water for steam due to the cost for treatment. Areas of the Middle 
Devonian Aquifer where TDS is lower would require moving the water a distance that makes it 
uneconomical. In addition, the Middle Devonian Aquifer system is used for injection disposal of waste 
water, which is not compatible with using the aquifer system as a water supply. 

2.3 Non-water Fluids and Methods 

The Lewis Project has been designed to use SAGD technology. The main advantage of SAGD is its 
potential for high bitumen recovery. The SAGD process is most suitable for reservoirs with high vertical 
permeability and suitable caprock such as the Wabiskaw A Member and Lower Clearwater Shale in the 
Lewis Project Area. 

Suncor continues to research and pilot alternative bitumen extraction technologies to improve extraction 
and greenhouse gas (GHG) efficiency, and reduce environmental impacts, targeting GHG emissions, air 
emissions and water use. These include injection of hydrocarbons, surfactant injection, ammonia injection, 
non-condensable gas injection, electromagnetically assisted extraction and direct contact steam 
generation, among others. 

At this time, no non-water use or reduced water technology for oil recovery has been proven. While 
solvent, air injection and electrical processes are expected to provide improved environmental and 
economic metrics, the development of a commercially-scaled project utilizing these technologies is not 
anticipated to be viable for several more years. As well, solvent, air-aided and electrical processes have not 
been completely tested and/or evaluated for the Lewis bitumen resource. The same applies to 
technologies that have the potential to improve the efficiency of bitumen recovery and thereby lower the 
steam-oil ratio (SOR) for a project. 

2.3.1 Solvent Technologies 

Solvent based technologies either use solvent along with steam to increase the efficiency of 
steam-assisted oil sands production or use solvent alone to enhance production. In theory, a 
solvent-steam process can improve production, thereby reducing the SOR, it only reduces the volume of 
water use over the longer term and does not reduce the need for water treatment facilities. Steam is still 
required for the process to function, although there will be less GHG emissions over the Project life. 

Solvent-only technologies have the potential to eliminate water consumption, thereby more drastically 
reducing GHG emissions, as well as providing key enabling technology (access to thin pay zones), 
requiring less capital to become a producer, no upgrading, and reduced demand for diluent compared to 
SAGD. 
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2.3.2 Air Aided Technologies 

The in situ combustion process involves ignition of some bitumen in the reservoir to heat the oil, thereby 
decreasing its viscosity so that it can flow to the wellbore. In situ combustion has been successful in 
reservoirs with bitumen of relatively high viscosity. The possible advantage of in situ combustion is its 
high energy efficiency and low water consumption. 

Operators have tested this recovery method in the oil sands but have experienced significant problems in 
controlling the direction of advance of the flame front, leading to damaged wells and other issues. Failure 
to maintain high fluxes at the flame front have caused formation of large quantities of coke, leading to 
large oxygen demands. This process is not currently a commercial technology. 

2.3.3 Electrical Technologies 

Electrical extraction technology essentially involves sending an electrical current from the surface to the 
bottom of a well to promote changes in the oil formation sands that encourage heavy oil to flow. In an 
in situ situation, the electrical current is designed to heat the bitumen and lower its viscosity. Field tests 
are planned or currently underway, but commercial scale development using electric methodology is not 
yet feasible. 

2.4 Surface Water Resources (Non-Saline) 

Suncor may periodically obtain temporary diversion licences for construction and drilling water use to 
manage runoff water at the CPF and field pad related runoff pond facilities. When obtaining water for 
construction and drilling, Suncor will preferentially look to use water from local borrow sources, runoff 
ponds or manmade waterbodies (ditches, etc.) before applying for diversion licences from natural surface 
waterbodies. 

Suncor is also applying for a Water Act licence to divert water across the CPF sites and well pads to 
stormwater ponds and to use the stormwater for utility and steam generation purposes. Suncor will 
manage any excess volume of runoff water at the CPF and field pad related runoff pond facilities as a 
secondary and subordinate source for makeup water for steam generation. This may occur when the 
volume or water analytical concentrations do not align with pump off or other utilization needs. 

This water source has not been factored into the water use forecasts for the following reasons: 

• runoff water is not a reliable source of makeup water. The amount of runoff water will be subject 
to strong inherent variation on a yearly basis. Any decrease in the required volume could impact 
operations 

• runoff water can be returned to the environment (after appropriate testing). 

2.5 Industrial Wastewater 

The predominant and primary source of water for steam generation (makeup water) will be provided by 
imported end stage process-effected water from Suncor’s mining operation tailings ponds (Suncor 2018). 
A Water Act license is not required to transfer the process-effected water from Suncor’s mining 
operations. Water use will be tracked through Petrinex. 
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