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1.0 INTRODUCTION 

1.1 General 
 

WSP was retained by QUALICO Communities to undertake the preparation of a 
Engineering Design Brief for the proposed Sylvan Lake Residential Development in 
Lacombe County, Alberta. This report is submitted to provide a preliminary overview of 
the design aspects relevant to proposed Stage 1 of the development.  

 
1.2 Site Description 

 
The proposed development is located on the north end of Sylvan Lake. The entire 
development will occupy part of WEST ½ SEC 34-39–2–W5M equaling approximately 
63.73 ha area.  The subject land is bound by Rainy Creek Road, NE 34-39-2-W5M to 
the east, NE 33-39-2-W5M to the west and Sylvan Lake to the south.  See Figure 1.1 for 
the location plan. 
 

1.3 Existing and Proposed Land Use 
 

The subject area is currently undeveloped and is characterized by open pasture in the 
north and tree coverage in the south. Two (2) natural drainage courses transect the 
property collecting the majority of the runoff from the site. 
 
The proposed land use for Stage 1 is Single Family Estate Residential Development and 
includes 59 single family lots (minimum 0.25 acre lot size), municipal reserve, public 
utility lots and designated environmental reserve, Stormwater Management Facilities, 
and roadways. Figure 1.2 shows the proposed subdivision concept. 

 

1.4 Other Reports and Plans 

A Groundwater Evaluation of the site entitled Groundwater Evaluation, Palms Cove 
Subdivision Within W.1/2-34-39-2-W5M, Stantec Consulting Ltd, May 2010 has been 
prepared for the site.  A Stormwater Management Report entitled Storm Water 
Management Study, Skyy Country Golf and R.V. Resort, A.D. Williams Engineering Inc., 
2008, (Skyy Country SWM Report) has been prepared for the adjacent property to the 
east.  
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2.0 EXISTING CONDITIONS 

 
2.1 Topography/Physical Features 
 

The existing site topography, as shown in Figure 2.1, is sloping generally from the 
northeast to the southwest towards Sylvan Lake. The area proposed for development is 
undulating with local depressions found throughout the south portion of the site.  The 
catchment for the development includes flows from the east and north adjacent areas as 
shown in Figure 2.2.  There are natural drainage courses from both the north and the 
east which convey runoff through the site and discharge into Sylvan Lake.  As outlined in 
the Skyy Country SWM Report, the proposed development to the east will collect and 
discharge stormwater to the natural drainage course running through the subject lands 
from the east.  Elevations on the site range from 970 m to 936.5 m (approximate lake 
elevation).  

 
2.2 Local Services 
 

As the surrounding areas are generally undeveloped, services in the area are limited to 
power, phone, and gas in the Rainy Creek Road right-of-way.  No water services are 
currently available in adjacent or nearby areas. Sanitary service is now available in the 
Sumner Village of Sunbreaker Cove.   
 

 
2.3 Geotechnical Information 
 

Parkland Geo completed a Geotechnical Investigation for the site in October 2008. Soil 
conditions were generally noted to consist of topsoil underlain by silty clay which rested 
on clay till. Geotechnical conditions were considered suitable for residential 
development.  The Geotechnical Report is included in Appendix A. 
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3.0 WATER SYSTEM 

 

3.1 Design Criteria 
 
The Lacombe County Communal System Design Guidelines outline the design criteria 
for the water system and is summarized as follows: 
 

► Each lot requires a separate service connection. 

► Well source groundwater treatment requires continuous disinfection, with 

residual disinfectant concentration in the distribution system of at least 0.1mg/L. 

► Water reservoir storage requires adequate volume to meet the disinfection 

contact time. 

► Design is based on year-round unit occupation. 

► The design is to be in general accordance with the Lacombe County and Alberta 

Environment design guidelines. 

  In addition to these parameters, a design value of 375 L/day/person is to be used in 

 calculating the volume requirement for water use in the proposed development. 

 
 

3.2 Groundwater Evaluation 
 
A Groundwater Evaluation of the site has been conducted to determine the suitability for 
utilizing wells for the supply of water to the proposed development.  The report entitled 
Groundwater Evaluation, Palms Cove Subdivision Within W.1/2-34-39-2-W5M, Stantec 
Consulting Ltd, May 2010, has conclusions and recommendations summarized as 
follows: 
 

► Based on the data obtained and interpreted according to accepted standards, 

the well and aquifer at this location are adequate for a sustainable supply of 445 

cubic meters per day.  The per capita daily consumption is assumed to be 375 

L/day/person, or 0.375 m3 /day/person.  Extrapolating this to Palm Cove and 

assuming 2.5 persons per family (Canada Census, 2006), this supply is 

adequate for 445/0.375 = 1186 persons, or 1186/2.5 = 474 homes. 

► Based on the laboratory analytical data, all groundwater parameters tested were 

below the Guidelines for Canadian Drinking Water Quality. 

► Based on the data obtained for this project, it has been concluded that Palm 

Cove development would have little to no impact on nearby water well owners.  

This analysis assumes that pumping of the Palm Cove Subdivision well will be 

continuous for 20 years.  With no recharge and constant pumping, the maximum 

impact on any other existing user would be about 42 to 52 cm after 20 years, if 

these users have wells completed in the same horizon. 
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► The non-pumping water level in the Production Well PW1 was at 936.19 m at 

the time of the test.  Pumping could reduce the regional static groundwater 

levels by about 0.4 to 0.5 m over a 20 year period, which is slightly below lake 

level.  In conclusion, since the Palm Cove Aquifer is under artesian pressure, 

the aquifer is capable of meeting the needs of this subdivision without exceeding 

the natural recharge rate and through-flow rate of the area or affecting the 

natural lake levels. 

► All groundwater supplies destined for municipal consumption must be evaluated 

to determine if they are under the influence of surface water.  According to the 

GWUDI flowchart and screening process prepared by Alberta Environment 

(Jan., 2006), this supply of groundwater is not GWUDI. 

► It is recommended that the maximum daily discharge rate should not exceed 

445 cubic meters per day, which was the discharge during the test. 

► It is recommended that the owner measure and record the dynamic water level 

weekly in both the Production and Observation wells, either by direct 

measurement or automated measurement. 

► It is recommended that an inline cumulative water meter be installed at or near 

the wellhead of the production well, and that cumulative discharge be recorded 

each month.  This should be done preferably at the same time as the water level 

readings. 

► It is recommended that an annual summary of monthly water levels and water 

production be sent to Alberta Environment shortly after the end of each calendar 

year. 

► The well water should be chlorinated on a continuous basis starting at the time 

when the facility opens to the public. 

► It is recommended that an annual review of production and water levels be 

carried out by a professional hydrogeologist at the end of each of the first two 

years to ensure that aquifer performance is as expected.  Further reviews 

thereafter will depend on results of the first two years. 

 

These conclusions and recommendations are based on the extensive well data in the 

report, and typically indicate that the site should be suitable for accessing potable water 

through the use of local wells.   

 

 

3.3 Proposed System - Stage 1 
 
The water distribution system for the proposed development will utilize well sourced 
groundwater.  Water supply wells are located in the north east sector of the site as it has 
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the highest elevation. The system is planned to operate as “pressure” system comprised 
of 2 water wells, a communal reservoir with disinfection system, pump, and a 50 – 100 
mm distribution system with service to each lot in Stage 1. The proposed water 
distribution system is shown in Figure 3.1.  The Stage 1 water system will be designed 
to facilitate the future expansion of the ultimate system. 
 
The Stantec Groundwater Evaluation study outlines the viability of utilizing water wells to 
service Stage 1. The study suggests water wells will be acceptable for the development 
and the proposed water design and outlines additional criteria and recommendations.  
 
 

3.4 Proposed System - Ultimate 
 
The ultimate water system will be as above in Stage 1 with expansion for future stages 
after final proposed land uses for the balance of the site are established. Consideration 
will be given to make the Stage 1 system expandable and to ensure that it is compatible 
with a potential future regional waterline.  
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4.0 SANITARY SYSTEM 

 

4.1 Design Criteria 
 
The Lacombe County Communal System Design Guidelines outline the design criteria 
for the sanitary system and summarized as follows: 
 

► Minimum sewage generation rate of 320 L/person/day, and 2.5 persons per 

single family dwelling. 

► Tank storage requires a minimum of three days storage. 

► Storage tanks are to be located to reduce the affects of freezing and the impacts 

of potential leakage contamination. 

► Minimum depth of cover for mains is 2.75m to the top of the pipe. 

► Flushing pipes shall be located at the start of each collection main for 

maintenance of low-pressure mains. 

► Automatic air relief valves are required at all high points of low-pressure mains. 

► Each lot requires a separate service connection. 

► All design is to be in general accordance with the Lacombe County Design 

Guidelines. 

 

4.2 Proposed System – Stage 1 
 
For Stage 1 of the development, a combination of gravity mains and Septic Tank Effluent 
Pumping (STEP) systems are proposed. For lots that required the STEP System each 
lot will be equipped with a septic tank and a pump. Once the septic tank reaches a 
certain capacity, the pump will discharge the effluent to a low-pressure main. This main 
will discharge into a manhole as part of the gravity system. The low-pressure lines and 
gravity lines will be constructed throughout Stage 1, as shown in Figure 4.1, ultimately 
discharging to underground tanks and an off-peak pumping system at the south end of 
Stage 1. The off-peak pumping system will collect, store, then pump in off peak hours 
through a force main to the 150mm tie in in at Sunbreaker Cove. 
 
Based on a minimum of three days storage requirement for the tanks, the tanks should 
have a total volume of approximately 95 cubic meters for Stage 1A, 1B, and 1C., which 
may be phased tank installation.  The roadway and access to the tank site will have to 
be designed to meet the needs of typical design vehicles for this use. 
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4.3 Proposed System – Ultimate 
 
With the current development of a sanitary system in The Summer Village of Sun 
Breaker Cove, the low-pressure network will be utilized as part of the ultimate sanitary 
network.   

 

Consideration will be given to ensuring that the proposed design is compatible with the 
future expansion of the regional sewer system.  

 

 

STORMWATER SYSTEM 

4.4 General 
 

The Stage 1 Stormwater Management (SWM) system will be controlled in a manner that 
enables safe conveyance and treatment of stormwater prior to discharging to the natural 
environment. Broadly, the proposed concept is that smaller catchments, that are more 
constrained will utilize source control practices to maintain runoff quality, larger 
catchments will utilize the one centralized Stormwater Management Facilities (SWMFs), 
as shown on Figure 5.1. All of these facilities will be engineered with the goal of 
capturing and treating runoff from developed areas. 

 
4.5 Design Criteria 
 

The proposed stormwater management system is based on the Alberta Environment 
Stormwater Management Guidelines.  The design criteria are summarized as follows: 
 
► As per Section 2.5.4.1 of Alberta Environment’s 1999 Stormwater Management 

Guidelines, this development is located immediately adjacent to Sylvan Lake, it 

is unlikely that there will be significant benefit from requiring runoff rate control.  

Efforts in this development are better directed towards maximizing water quality. 

This recommendation is subject to consultation with regulatory bodies.  

► Water Quality has been identified as a primary design driver and will be 

addressed through comprehensive implementation of Best Management 

Practices (BMPs) and Low Impact Development (LID) techniques. 

► For Water Quality purposes, all facilities (SWMFs and LID) will be designed to 

capture and treatment a 24 hour - 25mm storm.   

► SWMFs will be designed as Constructed Wetlands as opposed to more typical 

wet ponds.  This enables better capture of sediment, nutrients (such as Nitrogen 

and Phosphorous) and other pollutants.  

► Suspended solids removal will exceed 85% of solids 75 microns and larger. 

► The minimum runoff coefficient for residential development is 0.3. 
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4.6 Existing Drainage Patterns 
 

The predevelopment surface drainage patterns are shown in Figure 2.2.  The 
development area is within the Sylvan Lake watershed, with most surface water draining 
into the lake through the use of two natural drainage channels.  Surface areas in the 
immediate vicinity of the lake discharge directly, along with a portion of the development 
land in the northwest. 

 
4.7 Proposed System – Stage 1 
 

The stormwater collection system for Stage 1 of the development consists of a rural road 
cross-section with grass swales and ditches, which convey surface runoff to the 
proposed SWMF.  Figure 5.1 outlines the stormwater concept for the development of 
Stage 1.   

 
Wherever feasible, the proposed system directs drainage from the proposed lots and 
road surface to a single central SWMF, referred to herein as SWMF 1.  Due to 
topographic limitations, there are some limited sections of roadway adjacent to the lake 
and natural drainage course crossings along with the back-of-lots in a number of areas, 
where it was not feasible to route drainage to the SWMFs.  In these areas, it is proposed 
that any roadways, front of lots, and driveways be directed to LID facilities (i.e. 
bioswales) to enable water quality treatments.  Back of lot runoff, where significant lot 
developments are not expected, may be permitted to discharge to the natural 
environment using the following measures: 

 
► Registration of a Conservation Easement to protect existing trees and 

vegetation in the back-of-lot areas. 

► Lot grading design to ensure that roof drainage and driveway runoff is directed 

to the proposed SWMFs or LID features via the roadway ditches. 

 

 

4.8 Proposed Stormwater Management Facilities – Stage 1 
 
A single SWMF is proposed for the Stage 1 development.  The facilities will be 
developed to enhance the use of the natural depressions. 
 
SWMF 1, collects storm runoff from a significant portion of the development, it is located 
within a drainage course which drains through the development. The seasonal drainage 
course will be integrated into the design. Road ditches from north and south of the 
existing drainage course drain into SWMF 1, with outlet flows conveyed through a storm 
pipe under the roadway to an outfall at the existing drainage course west of the facility. 

 
The sizing of the facilities will take into consideration Water Quality Storage shown in 
Table 2-2 of the 1999 Stormwater Management Guidelines.  Based upon this table, it is 
generally expected that the SWMF will require approximately 80 m3/ha of storage and 
will be designed as Constructed Wetland type facility. 
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It is important to note that there is a short section of natural channel downstream of 
SWMF 1. Conveyance capacity to the lake from outlet points in the development must 
be evaluated in detailed design and any improvements required enacted to ensure 
downstream erosion does not occur. 

 
 

4.9 Water Quality and Environmental Protection 
 
From the project planning outset, careful emphasis has been placed on creating a 
development concept which protects important environmental features, and which 
minimizes environmental impacts.  Based on initial input from Alberta Environment, the 
Federal Department of Fisheries and Oceans, Lacombe County, and Alberta 
Sustainable Resources Development (Public Lands), a number of concerns regarding 
potential development impacts have been identified. Concerns related to stormwater 
management include:  
 
► Environmental impacts from harmful alteration, disruption or destruction of 

habitat, as a result of vegetation removal, erosion, excessive siltation/ 

sedimentation in Sylvan Lake, or slumping of the lakeshore.  

► Reduction of Sylvan Lake water quality via increased quantities of pollutants and 

nutrients such as phosphorous.  

► Downstream flooding and erosion caused by increased peak runoff flow rates.  

► Reduced groundwater recharge resulting from lower surface water infiltration; 

and,  

► Impacts to the existing fisheries in Sylvan Lake. 

 

These concerns will be address by the incorporation of BMPs and LIDs at the source, at 
the lot-level, throughout the conveyance systems and within SWMFs.   
 
Alberta Environment Guidelines indicate that SWM facilities should provide storage to 
detain a 25mm rainfall event for a minimum of 24 hours. 
 

4.10 Proposed System – Ultimate 
 
The Ultimate SWM system will be similar to Stage 1 with additional facilities. Based on 
topographic review it is anticipated that the drainage from the majority of the future 
development area can be directed to SWMF 1. As such, the lot configuration of Stage 1 
has been set to facilitate the expansion of SWMF 1.  
 
Another SWMF, identified as SWMF 2, is planned for the south east portion of the 
property.  This facility’s design is not covered within this document; however, similar 
criteria and design practices are expected. 
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CONCLUSIONS AND RECOMMENDATIONS 

4.11 Conclusions 
 

► The water distribution system for Stage 1 of the proposed development will 

utilize well sourced groundwater and will operate as a “pressure” system 

comprised of 2 water wells, a communal reservoir with disinfection system, 

pump, and a distribution system with services to each to each lot. 

► For Stage 1 of the development, a gravity and Septic Tank Effluent Pumping 

(STEP) system is proposed for sanitary system. This system will be connected 

to the low-pressure system in S.V. of Sun Breaker Cove. Effluent will be pumped 

off peak to this existing system. 

► The Stage 1 Stormwater Management System will be comprised of grassed 

swales and ditches that will convey runoff from the post-development 

catchments to either a central SWMF or an LID facility. 

► Water quality and environmental concerns related to stormwater will be 

mitigated through the construction of a SWMF and LID measures in addition to a 

comprehensive implementation of Best Management Practices. 

► The proposed servicing design generally conforms to the Alberta Environment 

and Lacombe County Standards. 

 

4.12 Recommendations 
 

► The Stage 1 planning approval process and design should proceed based on 

the servicing concepts outlined in this report. 

► The servicing concept for the ultimate development will be inline with the 

governing ASP. 

► The proposed water system design should follow the recommendations outlined 

in the Stantec Groundwater Evaluation study. 

► A separate SWM report should be prepared at the detail design stage to satisfy 

regulatory approvals and provide specific Best Management Practices to 

address water quality and environmental concerns. 

 

 

 

 



 

 

Geotechnical Investigation 






























































































































































