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1. INTRODUCTION AND CURRENT CONDITIONS 
 
1.1 PURPOSE 
 
The Harvest Industrial Park Area Structure Plan (ASP) will serve to guide the 
development planning including rezoning and subdivision and the concept 
technical works required for the completion of this proposed industrial 
development. 
 
This ASP identifies the general land use framework and guidelines relating to 
the: 

• Proposed industrial development areas; 

• Transportation network within this ASP; 

• Conceptual servicing scheme; 

• Environmental features; 

• Implementation and staging of development. 
 
The surrounding land uses and the relationship of this proposed development 
with these existing lands have been considered and addressed as well as the 
existing infrastructure in the area.  Discussions with the City of Leduc have been 
completed to address the initial requirements and to develop the rationale for 
proceeding with this ASP. 
 
1.2 LEGAL DESCRIPTION AND LOCATION 
 
The subject site of the Area Structure Plan is in the City of Leduc and can be 
seen in Figure 1.   
 
The roughly rectangular area comprises approximately 53.8 hectares (133 acres) 
in Block B and 53.5 hectares (132 acres) in Block A as shown on the legal 
description plan included as Figure 2 done by Wedler Engineering.  The legal 
description is Plan Number 792 1548, Section 36, Township 49, Range 25, west 
of 4th Meridian (Block B), east of 4th Meridian (Block A).   
 
The land within this ASP is bounded by 65th Avenue to the north and by Telford 
Lake to the south.  It is south east of Edmonton International Airport.   
 
1.3 LAND OWNERSHIP  
 
The subject property of Block A is held under Certificate of Title Number 962-
297-494 in the name of Kevin James Gaetz and Block B is held under Certificate 
of Title Number 092-379-318 in the name of 1330075 Alberta Ltd. 
 
The land title certificates can be seen in Appendix A. 
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1.4 EXISTING LAND USE 
 
The existing land of the subject property consists of unused farmland. 
 
An aerial photograph showing the existing land can be seen in Figure 3. 
 
1.5 EXISTING LAND USE OF SURROUNDING AREAS 
 
The land use of the surrounding areas is as follows: 
 

• North side – Farmland.  

• West side – Already disturbed land (previously farmland). 

• South side – Telford Lake. 

• East side – Pasture. 
 
The existing land of the surrounding areas can also be seen in Figure 3. 
 
1.6 SITE CONDITIONS 
 
The ASP area is mainly inactive farmland with some treed areas.  The 
topography is relatively level with some long gentle slopes.  The majority of the 
site slopes towards a low area in the north section which has a natural drainage 
course that flows east.  The natural channel, which is protected by a blanket 
right-of-way in favour of the City of Leduc, flows to the east towards Saunders 
Lake.  The south-most portion of the site tends to naturally drain into Telford 
Lake to the south.   
 
There is a high pressure gas pipeline right-of-way running east to west through 
the central portion of the site.  Also, there is a transmission line right-of-way 
through the southern portion of the site, just to the north of Telford Lake.   
 
1.7 OTHER LANDS 
 
The City of Leduc has directed the inclusion of Block A, which is the 53 hectare 
parcel immediately to the east within this ASP.  While we have addressed the 
potential layout and servicing of these lands, detailed studies and analysis of this 
parcel is not included.  This ASP has been developed to be compliant with 
current adjacent development plans and the potential development planning of 
this Block A.     
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2. DEVELOPMENT CONCEPT 
 
2.1 OBJECTIVES 
 
The Harvest Industrial Park Area Structure Plan provides an overall framework 
for the development of the subject site while mitigating any potential development 
issues and providing additional infrastructure and amenities for use by, and 
benefit to, the existing community.   
 
The intent of this ASP is to obtain approval for Phase 1 (see Figure 8) with 
approval for Phase 2 and Phase 3 subject to revisions as required for compliance 
to the Telford Lake Master Plan.  This will provide an opportunity for the 
development to proceed in the areas which will have no impact on Telford Lake. 
 
2.2 POLICIES AND STANDARDS  
 
2.2.1 City of Leduc Municipal Development Plan 
 
The City of Leduc Municipal Development Plan (MDP) was adopted in 2005 by 
Bylaw 625.2006.  The MDP states that the Plan is the foundation for all other 
planning policies, including the Land Use Bylaw, Area Structure Plans, and Area 
Redevelopment Plans.   
 
The subject land of this ASP is designated in Leduc’s MDP Future Land Use 
Plan as “Industrial Reserve”.  In the MDP the City of Leduc recognizes the 
expected continual growth in industrial developments while also attempting to 
promote the goal of a 60:40 ratio of residential: industrial/commercial. 
 
The ASP land can be seen on the City of Leduc’s Future Land Use Plan Map in 
Figure 4. 
 
2.2.2 City of Leduc Land Use Bylaw 516-2002, As Amended 
 
The subject land of this ASP is currently designated as U-R – Agriculture – Urban 
Reserve in the City of Leduc Land Use Bylaw.  The proposed land use districts 
for this land are a mixture of: 
 

• M-1 – Light Industrial District 

• M-2 – Medium Industrial District 
 
The Proposed Site Plan can be seen in Figure 5.   
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2.2.3 City of Leduc Minimum Engineering Design Standards 
 
The City of Leduc Minimum Engineering Design Standards manual, dated April 
2006, outlines requirements and standards for the development of land and 
services within the City of Leduc.  This manual provides information on items 
including procedures, roadways, lot grading, utility trenches, water distribution 
systems, sanitary sewage systems, and storm drainage systems.  
 
This ASP acknowledges the requirements and standards of the procedure and 
design standards for the Design Manual.   
 
2.2.4 Airport Vicinity Protection Area (AVPA) Regulation 
 
The Edmonton International Airport Vicinity Protection Area Regulation is a 
provincial regulation that was adopted to ensure that land uses near the airport 
are compatible with both the existing and future airport plans.  The AVPA 
provides measures to mitigate noise impacts and protect airport operations.   
 
The specific restrictions in the AVPA Regulation include but are not limited to the 
following: 
 

• Anything which will produce emissions, exterior lighting, etc. that may 
decrease visibility; 

• Anything with operations, machinery, etc. that may affect airport radio 
communications; 

• Anything that may be affected by airport noise; 

• Anything that may attract birds (including accumulations of water/material 
edible by birds). 

 
The Noise Exposure Forecast (NEF) system is used to predict the annoyances 
and effects from airport and aircraft noise in order to forecast appropriate land 
uses nearby.   
 
The subject land of this ASP falls in the NEF areas of 30 to 35.   
 
The Edmonton International Airport Vicinity Protection Area Regulation, Alberta 
Regulation 55/2006 can be seen in Appendix B.  
 
2.3 PUBLIC CONSULTATION   
 
The Developer is prepared to hold any public information meetings as deemed 
necessary by the City of Leduc.  
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2.4 LAND USE 
 
The policies as outlined in Section 2.2 of this report direct the form and type of 
development within the land in this ASP.  A proposed site plan has been 
developed in consideration of these policies and anticipated benefiting 
development demands.  
 
This area is currently identified in Leduc’s MDP Future Land Use Plan as 
“Industrial Reserve”.  In accordance with this, the proposed land use is mixed M-
1 – Light Industrial District and M-2 – Medium Industrial District.  The subject site 
has 23 proposed industrial lots and the development statistics have projected 
employment of approximately 2,468. 
 
The proposed industrial lots and corresponding land use areas can be seen on 
the Site Plan in Figure 5.  

 
2.4.1 M-1 – INDUSTRIAL – Light Industrial District 
 
The City of Leduc Land Use Bylaw states that the general purpose of this District 
is to accommodate light industrial uses with activity mainly indoors.   
 
The City of Leduc Land Use Bylaw for the permitted and allowed discretionary 
uses and other regulations for the M-1 – Light Industrial District can be seen in 
Appendix C.  
 
2.4.2 M-2 – INDUSTRIAL – Medium Industrial District 
 
The City of Leduc Land Use Bylaw states that the general purpose of this District 
is to accommodate indoor and outdoor industrial uses that do not cause any 
objectionable or dangerous conditions beyond the site boundary.  This District 
will be separated from commercial and residential district by the M-1 – Light 
Industrial Districts.   
 
The City of Leduc Land Use Bylaw for the permitted and allowed discretionary 
uses and other regulations for the M-2 – Medium Industrial District can be seen 
in Appendix C.  
 
2.4.3 Proposed Site Land Use 
 
Figure 5 shows the preliminary areas identified for land use M-1 and M-2.  Lot 23 
is the only lot to allow for land use M-2 and it is anticipated to contain a concrete 
batch and precast plant.  Lot 23 has been specifically identified within this 
proposed layout to establish a known lot buffer around the proposed plant site as 
well as separation to the water course.  This configuration has been developed to 
allow this M-2 area to be accommodating with the surrounding M-1 areas.  
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Screen fencing as approved by the City will be required for the proposed 
concrete plant.  Figure 6 shows the proposed layout of the concrete plant. 
 
A report prepared by Active Earth Engineering Ltd. addresses the best 
management practices for the concrete producing plant and can be seen in 
Appendix H.  
 
A report being undertaken by the City of Leduc on eco-industrial land uses 
adjacent to Telford Lake and preferred transitional land uses will be completed in 
2010.  The findings of the report may result in a Land Use Overlay of the ASP 
area.  Due to the sensitivity of Telford Lake, the City may require specific 
Architectural Controls for the lots in the vicinity of the Lake.   
 
The proposed land uses of Block B can be seen in the following table: 
 

Block B Zoning Legend 
Land Use Area (ha) 

Gross Area 53.8 
Developable Area 53.03 

M-1 Zoning 35.15 

M-2 Zoning 2.72 
PUL Land 2.78 
MR Land 5.303 
ER Land 0.77 

Road Widening 0.44 

 
The suggested land uses of Block A can be seen in the following table: 
 

Block A Zoning Legend 
Land Use Area (ha) 

Gross Area 53.5 
Developable Area 52.85 

M-1 Zoning 38.98 
PUL Land 2.72 
MR Land 5.285 

ER Land 0.65 
Road Widening 1.41 
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2.4.4 Planned Land Use of Adjacent Areas 
 
The lands surrounding the subject ASP land will be non-residential.   
 
There does not appear to be any land development currently planned to the 
direct north of the ASP site.  Also, the land directly north is not currently within 
the service area as per the City of Leduc’s Future Sewer Servicing Concept.   
 
The lands to the northwest of the ASP site are proposed to be developed for 
industrial and commercial uses under the ASP in place.  The land uses are 
mixed M-1 and M-2 Industrial Districts. 
 
The site to the immediate west of the ASP land is proposed to be developed for 
light industrial and business uses under the Outline Plan in place.  The lands to 
the west are currently zoned U-R.  It is proposed to be rezoned by the City to M-1 
in the future.   
 
This ASP addresses the potential development planning of Block A, detail 
studies and analysis may be required at the actual time of development.  This 
may be accomplished with an outline plan.  Conceptual layout, road network, and 
servicing are addressed for this land in this ASP. 
 
The development plans of the future surrounding sites to the east, west, and 
northwest can be seen in Figures 5, 7, and 8 respectively.   
 
2.5 DEVELOPMENT STAGING 
 
The staging of the ASP land development will consist of three phases.  The three 
stages will advance from the north of the site to the south by Telford Lake.  The 
first stage, located adjacent to 65th Avenue, will encompass the lands that are 
proposed to develop in the immediate future.  The second stage will be the 
transitional zone between the standard industrial development of the first stage 
and the “lakeside industrial” zone which will be adjacent to Telford Lake.  The 
third stage will encompass the lands adjacent to Telford Lake, which are 
expected to have different land use regulations in place in early 2010 in order to 
protect the environmental integrity of Telford Lake.  It is understood that the ASP 
will be required to meet any land use regulations or policies that result from the 
research work currently being conducted by the City of Leduc.  It is also 
understood that following the release of the new land use regulations an ASP 
amendment must be completed prior to any new Plans of Subdivision being 
approved by the City of Leduc, regardless of the Stage of Development that the 
Plan of Subdivision is in. 
 
A Conceptual Staging Plan can be seen in Figure 8.  
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3. TRANSPORTATON AND CIRCULATION 
 
3.1 ACCESS AND EXTERNAL ROADWAY SYSTEM 
 
The development ASP provides one roadway site access onto 65th Avenue.  This 
proposed site access and corresponding site layout is in accordance with the 
Transportation Study Update (2006 to 2016) Final Report by ISL dated June, 
2009 and the Functional Plan by McElhanney Consulting Services Ltd.  The 
major affect of these documents on the ASP site area is the realignment of 
RR250 along with the elimination of direct access south of 65th Avenue within the 
ASP lands. 
 
We note that the Functional Plan essentially maintains the RR250 alignment as 
per the Transportation Plan Update.  This ASP area is identified for development 
within this Plan as per Exhibits 2.7 and 2.12.  The corresponding congestion level 
is “good” as per Exhibit 4.7 for 65th Avenue at the maximum analyzed build out of 
40,000 Traffic.  However, we are actually proposing to construct the additional 
access road to 65th Avenue as shown in Exhibit 5.1, Long Term Network, 
between the existing right-of-way to the west and RR 250 to the east.  This will 
only improve the already good rated congestion level and the proposed 
intersection location is near centered, slightly favoring the east side which is 
preferable for a little additional space from the major intersection at RR 250. 
 
The site access and site development complies with the Transportation Master 
Plan 2006-2016 Long Term Network and the Functional Plan.  The relevant 
exhibits and plans are included in Appendix I.  The planned cross section for RR 
250 can be seen in Figure 16. 
 
Williams Engineering previously completed a Traffic Impact Assessment (TIA) for 
the site which is included in Appendix J.  While this report acknowledges the 
Transportation Master Plan, it addresses the road network “as is” due to the 
Transportation Plan updates not being complete at the time of the TIA report 
completion.  As this development is compliant with the Master and Functional 
Plans, the relevancy of the report is mainly to address intersection improvements 
for the site access onto 65th Avenue.  Accordingly, the report recommends the 
intersection be a Type IVd to accommodate full build out in 2034.  While the 
upgrades are identified based on the existing road network, the Williams TIA 
report indicate this intersection level of service is conservative.  
 
We suggest that the Type IVd intersection be utilized as per the Williams report 
in concept as the benchmark for upgrades, but the level of service required and 
the corresponding amount of construction and potential timing of this construction 
be reviewed at detailed design stage.  It may be viable to complete interim 
access improvements which will satisfy the current proposed development in 
consideration of the existing road network while ensuring that possible future 
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additional upgrades are secured.  These future upgrades can then be done with 
the confidence of being compatible with the new RR 250 alignment and 
connection network improvements.   
 
An 11 metre road widening is required along the north ASP boundary.  We 
understand the upgrade of 65th Avenue is to be completed by the City of Leduc 
and the City will establish the corresponding Offsite Levy Charges payable by 
this development. 
 
The Outline Plan for the NW ¼ Section 36-49-25 prepared by gpec Consulting 
Ltd. can be seen in Figure 7. 
 
3.2 INTERNAL ROADWAY SYSTEM 
 
The internal roads will be designated as standard local and collector rural 
industrial roads with 30.0 metre and 32.0 metre right-of-ways as per the City of 
Leduc and shown in Figure 16.  57th Avenue and the main entrance road are 
designated as rural collector roads.  
 
The natural trees and vegetation will be protected by easement or restrictive 
covenant.  These tree protection areas can be seen on Figure 5 
 
The east-west roads have been proposed and will also be designed taking the 
expected future developments to the direct east and west of the subject site into 
account.  There will be special crossings at existing gas and power right-of-ways.  
These roadways can be connected through to the future neighbouring sites.  The 
internal roadway system can be seen on Figure 9.  While we have shown an 
optional north-south road adjacent to the Melcor Development property, this 
roadway may be eliminated if not agreeable to this property’s owners.   
 
The internal network of roadways will lead to all of the industrial lot entrances; no 
individual properties will be accessed off 65th Avenue.  All internal roads will be 
designed and constructed to the City of Leduc Minimum Engineering Standards 
and the geotechnical recommendations.  The cross sections of the internal roads 
can be seen in Figure 16. 
 
4. SERVICES  
 
4.1 GENERAL 
 
Services to the ASP lands for water, sanitary, and storm, as well as shallow 
utilities will be by way of connection to existing utilities on the west of the lands.  
A detailed servicing brief, to be reviewed by the City, shall be undertaken prior to 
doing any detailed engineering design drawings.   
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4.2 WATER SUPPLY AND DISTRIBUTION 
 
The water supply for the Harvest Industrial Park will be from the City of Leduc’s 
existing municipal water system.  The existing 400mm diameter water pipeline 
sits near the intersection of 65th Avenue and 43rd Street and will be extended to 
the project site farther east on 65th Avenue.  The extension of the existing water 
service can be seen in Figure 10. 
 
All watermain piping is to comply with the City’s water network modeling.  The 
proposed onsite water network, which can be seen in Figure 11, is appropriately 
sized to provide fire flow demands and service to each of the individual 
properties on the industrial park.  The preliminary sizes shown are to be 
confirmed at detail design.  The City of Leduc will be performing the overall water 
network analysis for this area to determine water main sizes and where trunk 
lines should go.  All water works will be completed to the City of Leduc’s 
standards. 
 
4.3 SANITARY SEWER SYSTEM 
 
The City of Leduc has provided the planned service catchment boundary of this 
sanitary sewer and it is shown on Figure 12. 
 
This catchment boundary has been established based on the capacity of the 
existing 450mm diameter sanitary sewer main located on 44th Street to the 
northwest of the ASP lands. The option for the sanitary mainline extension to the 
site is shown in Figure 10.   
 
The sanitary mainline extension choice has been previously established with the 
City of Leduc’s consultation.  We understand from the City that this alignment 
does not encounter any known pipelines or oil wells.  There will likely be a 
requirement for additional right-of-way or working easements due to the depth of 
cut and the right-of-way width off of 43rd Street.  Preliminary review indicates cuts 
in the magnitude of 9 metres.  
 
Final sizing of the sanitary sewer extension will also be confirmed at detail design 
stage.  The maximum allowable sewer capacity for the subject property will be 
set as requested by the City of Leduc Engineering Department.  
 
The onsite sewer will also be appropriately sized and connected to the system on 
65th Avenue and can be seen in Figure 13.  The preliminary sizes shown are to 
be confirmed at detail design. 
 
All sanitary sewer works will be completed to the City of Leduc’s standards.  
Review of the gravity service area available should also be completed and the 
need for pump stations, if any, be identified.   
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4.4 STORM WATER MANAGEMENT SYSTEM  
 
The majority of the drainage is proposed to flow by pipe and grading from the 
industrial sites to a storm water management pond located in the northwest 
quadrant of the ASP land.  The Storm Water Management Model (SWMM) will 
be utilized as it is the preferred computer model of the City of Leduc.  The City of 
Leduc’s suggested runoff parameters and storm drainage system guidelines as 
stated in the Engineering Design Standards are all being considered.  
Preliminary storm water modeling has given an approximate storm water 
management pond volume of 30,000 m3; the sizing will be confirmed at detail 
design.  
 
The planned storm water management pond will be a shared pond with the 
developing site to the direct west.  The ASP site will have an appropriate portion 
of the shared storm water management pond located on the ASP land sized to 
suit its own required storage volume.  The storm pond facility is also able to 
provide storage for the half of the 65th Avenue right-of-way along the property.  
The development to the west will also have the remaining part of the pond sized 
to hold its own required storage volume.  The large storm water management 
pond with controls will achieve the mandatory criteria and will also provide an 
amenity for the development.  The outflow of the storm water management pond 
located on the ASP site will be sized appropriately to control the necessary flow 
of the entire shared pond including the storm water from both sites and to 
maintain the pre-development conditions to the east. 
 
As the possible future development to the direct east of the ASP lands has also 
been considered throughout this proposed design, it should be noted that it will 
be able to meet the City of Leduc’s preferences for storm water management 
facilities on its own.  The City of Leduc Minimum Engineering Design Standards 
state that it is preferred that only one or two storage facilities be used to handle 
storm runoff from about 65 ha and that a storage facility shall handle the runoff 
from a minimum area of about 30 ha and the site to the east appears to fit into 
these guidelines, with a land area of approximately 53 hectares.  Detailed 
analysis will be completed at the design stage to confirm these parameters and 
the corresponding final pond arrangement.     
 
The proposed onsite storm water network, which can be seen in Figure 14, will 
be appropriately sized to transport storm water services from the internal 
roadways and each of the individual properties on the industrial park to the storm 
water management pond.   
 
The Southern portion of the land naturally drains to Telford Lake and will not flow 
to the storm water management facility.  This land area however, will be included 
in the storm water calculations of the management facility.  While this will 
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address the overall site storm water management, specific facilities for Stage 3 of 
Block B will be mandatory to ensure an acceptable level of treatment is achieved 
before the storm water is discharged into Telford Lake.  Options for storm water 
management for the lots in Stage 3 of Block B will be considered by the City.  
Options may include one storm water management pond for all Stage 3 or ditch 
at the rear of lots within Stage 3 which may require cross-easement agreements 
between the owners of the lots.  An Environmental Consultant will be utilized at 
the design stage to confirm this and any facility will be approved by the City of 
Leduc to ensure the safety and sensitivity of Telford Lake. 
 
All storm water management systems will be designed and constructed to the 
City of Leduc’s standards.  The preliminary sizes shown are to be confirmed at 
detail design.   
 
Complete details of the storm water management pond, storm piping (if 
required), and corresponding service areas will all be included at the design 
stage. 
 
4.5 SHALLOW UTILITIES 
 
Sub-consultant A.D. Williams will be confirming power supply, telephone, and 
cable with the appropriate utility companies.  There are existing gas and 
transmission utility right-of-ways on the Lands. 
 
4.6 BENEFITING SERVICING WORKS 
 
There are servicing works, namely sanitary sewer and water main that require 
offsite extension to service the ASP lands (seen in Figure 10).  Future planned 
developments will benefit directly from these offsite works and should contribute 
to the offsite costs.  The City will endeavor to assist the developer within the ASP 
area in collecting costs associated with over sizing from the owners of benefitting 
lands as the benefitting lands are developed. 
 
5. OTHER ASSESSMENTS  
 
5.1 ENVIRONMENTAL 
 
5.1.1 Site Assessment 
 
A Phase 1 Environmental Site Assessment has been completed for the ASP 
lands.  The report was done by Hoggan Engineering & Testing (1980) Ltd. and 
they did not find any further environmental assessments to be necessary as 
there were not any significant environmental concerns found.  A full copy of the 
Phase 1 Environmental Report can be seen in Appendix D.   
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5.1.2 Environmentally Sensitive Areas 
 
In accordance with the MGA, a minimum of 6.0m of land is required to be 
dedicated as Environmental Reserve (ER) land along the shoreline of Telford 
Lake.  A setback of 16m, which far exceeds the required minimum, is being 
proposed as ER land along Telford Lake for Block B the subject property.  This 
creates an area of 0.77ha of ER land.  Following this same setback on Block A, 
the suggested area of ER land would be 0.65ha. 
 
While this is compliant with the preliminary information provided to area stake 
holders, it is understood that this area will be revised, if required, in conjunction 
with the final Telford Lake Master Plan.   
 
5.1.3 Municipal Reserve Lands 
 
Municipal reserve (MR) lands are commonly set at 10%, as is proposed in the 
ASP subject property.  The total area of approximately 53.8ha for Block B less 
the 0.77ha of ER land (as explained in Section 5.1.2) leaves a net developable 
area of 53.03ha.  Therefore, 5.303ha will be dedicated as MR land for Block B.  
The total area of approximately 53.5ha for Block A less the suggested 0.65ha of 
ER land (as suggested in Section 5.1.2) leaves a net developable area of 
52.85ha.  Therefore, 5.285ha is suggested to be dedicated as MR land for Block 
A.  An overview of the MR and ER land with an aerial underneath can be seen in 
Figure 15. 
 
The developer will retain a qualified Environmental Consultant to assist in this 
process, as required, and also to provide recommendations for the storm water 
discharge to Telford Lake.   
 
5.2 GEOTECHNICAL 
 
A site detailed Geotechnical Report has been completed by Geo Media 
Engineering Ltd. and it did not yield any concerns.  The field investigations, 
testing results, site conditions, and recommendations are outlined in the report.  
A full copy of the site detailed GeoMedia Geotechnical Report can be seen in 
Appendix E.   
 
5.3 WELL SITES AND PIPELINES 
 
It is noted in the Phase 1 Environmental Site Assessment that the Alberta Utilities 
Board had indications of two test holes on the study area, but no wells were ever 
installed.   
 
There is a high pressure gas pipeline right-of-way running east to west through 
the central portion of the site.  AltaGas Utilities has advised of the location and 
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details of the high pressure gas pipeline in their Utilities Record.  Detailed site 
development will respect all the necessary precautions and construction 
regulations and appropriate permits and approvals will be obtained.  A restrictive 
covenant will have to be registered against the title to any lands that have the 
right-of-way on it identifying the development restrictions.    
 
The Energy Resources Conservation Board (ERCB) was contacted for 
information on restrictions for development over the high pressure gas pipeline.  
An ERCB representative instructed that no permanent structures are to be 
installed on a pipeline right-of-way.  They also advised that the applicable ground 
disturbance regulations must be considered.  Anyone creating a ground 
disturbance in the pipeline right-of-way must get written permission from the 
pipeline owner prior to conducting the ground disturbance.  Additionally, they 
must notify the pipeline owner if doing ground disturbance within 30 metres of the 
pipeline, which could easily be outside of the designated right-of-way.  Ground 
disturbance may be conducted up to the right-of-way without written permission 
as long as the pipeline owner is notified of the work and has the opportunity to 
first come out and mark the location of their line. 
 
The AltaGas Utilities Record on the high pressure gas pipeline and the email 
response from the ERCB can be seen in Appendix F. 
 
Also, as is noted in the Environmental Phase 1 Report, there is a transmission 
line right-of-way through the southern portion of the site, just to the north of 
Telford Lake.   
 
Both of the above-mentioned right-of-ways are identified on the ASP’s proposed 
site plan.   
 
5.4 HISTORICAL/ARCHAEOLOGICAL RESOURCES 
 
The Historical Resources Management Branch of Alberta Culture and 
Community Spirit (formerly referred to as Alberta Community Development) was 
contacted requesting any advice on whether there are any significant 
historical/archaeological concerns with land development in the ASP area.  A 
Land Use Planner from the Historic Resources Management Branch confirmed 
that there are not any concerns as there are no previously recorded historic 
resource sites that will be impacted by development in this area.  There is also 
land disturbance in the general area and such sites are not expected to be 
encountered. 
 
The email response from The Historical Resources Management Branch of 
Alberta Culture and Community Spirit can be seen in Appendix G.  As per their 
email response, a Historic Resources Impact Assessment is not required. 
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GeoMedia. File: G1612 

 

Gentech Developments Ltd. 

29665 Sangara Avenue 

Abbotsford, BC  V4X 2G3 

 

Attention:  Randy Brown 

Re:  Geotechnical Assessment Report 

Proposed Industrial Subdivision 

Portions of NE1/4 and SE1/4 36-49-25-4 

North Telford Lake, Leduc, AB 

 

 

1.0 INTRODUCTION 

 

GeoMedia Engineering Ltd. presents herein our geotechnical report for the proposed industrial 

subdivision at the above referenced site.  This report describes the soil and groundwater conditions for 

the site and provides geotechnical comments and recommendations with respect to the following aspects 

of the project: 

 

• Site preparation 

• Building foundation design options including footings and piles 

• Geotechnical aspects of building drainage 

• Pavement structure 

• Geotechnical aspects of watermain and sanitary sewer construction including trench cut slopes, 

control of groundwater seepage, pipe bedding and trench backfill requirements 

• Backfill and compaction requirements for native and import fills 

• Suitability of on-site soils for reuse as structural fill 

 

Attachments to this report include a borehole location plan and the borehole logs.  Testing or assessment 

of soils with respect to environmental considerations is outside the scope of this geotechnical report. 

 

2.0 SITE DESCRIPTION AND PROPOSED DEVELOPMENT 

 

The proposed development is located within portions of the NE1/4 and SE1/4 36-49-25-4 in Leduc, 

Alberta.  Conceptual plans indicate that the proposed development will consist of: 

 

1. Onsite works, which include a 19 lot industrial subdivision serviced by internal roads on a  

52 ha (130 acre) parcel of land. 

 

2. Offsite works, which include 1200 m of watermain and sanitary sewer along 65 Avenue and 660 m of 

sanitary sewer along 43 Street.  
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The site is a rural residential property of rolling farmland which is bounded by 65 Avenue to the north, 

Telford Lake to the south and undeveloped farmland to the east and west.   Panoramic photographs of 

the site are attached in Appendix A. 

 

3.0        FIELD INVESTIGATION AND LABORATORY TESTING 

 

The field exploration of February 16 to 18, 2009 consisted of 16 boreholes as shown on  

Figures 1 and 2 in Appendix B.  Onsite boreholes (BH1 to BH8) were advanced to depths of 12.2 to 15.3 

m with a track mounted drilling rig equipped with continuous flight solid stem augers.  Offsite boreholes 

along existing roads (BH9 to BH16) were advanced to depths of 4.6 to 6.1 m using a truck drill.   

 

A representative of GeoMedia laid out the boreholes, logged the subsurface conditions and collected soil 

samples.  The soil sampling and testing procedures were generally as follows: 

 

1. Samples and auger cuttings were classified based on visual examination. 

 

2. Standard Penetration Tests (SPT’s) were performed at 1.5 m depth intervals to evaluate the 

consistency and relative density of the soils.  The SPT ‘N’ value shown on the logs is the number of 

blows required to drive the split spoon sampler 300 mm into the soil. 

 

3. A slotted 25 mm diameter PVC pipe was installed at boreholes BH1, BH4, BH6, BH7 and BH8.  The 

standpipes were backfilled with the auger cuttings and sealed at the surface with bentonite.  The 

groundwater conditions were noted during drilling and groundwater levels in the standpipe 

piezometers were recorded on February 20, 2009. 

 

4. Soil samples were transported to GeoMedia’s laboratory for selected testing to assess the soil 

properties.  The laboratory testing included moisture contents and Atterberg Limits tests. 

 

4.0 SUBSURFACE CONDITIONS 

 

The soil profile in the boreholes generally consisted of topsoil over clay till over hard silts, which appears 

to be a soft, weathered siltstone with the consistency of a hard soil.  Detailed soil descriptions and the 

results of insitu and laboratory testing are shown on the borehole logs in Appendix B attached. 

 

Topsoil 

 

A topsoil layer was encountered at the surface in all boreholes.  This layer was typically 0.3 m in 

thickness and was considered  to be weak and compressible. 
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Clay Till 

 

Overconsolidated clay till was encountered below the topsoil layer in all boreholes.  The thickness of this 

layer generally ranged between 4.3 and 7.0 m across the site, but was 12.8 thick at borehole BH7 nearest 

to Telford Lake.  This layer was described as being stiff to very stiff.   The moisture contents ranged from 

11 to 25 percent.   SPT N values ranged from of 11 to 94, and generally increased with increasing depth.  

Based on the results of 12 Atterberg Limits tests, the clay is low to medium plastic. 

 

Shallow refusal on a boulder was encountered at a depth of 1.5 m in borehole BH8, which was then 

moved to another location.  Note that such till-soils can contain localized pockets of sand and random 

gravel sizes including cobbles and boulders. 

 

Silt 

 

Very stiff to hard silt was encountered below the clay layer in all of the onsite boreholes and 7 of 9 offsite 

boreholes.  The depth to this very stiff to hard silt generally ranged between 4.3 and 7.0 m across the site, 

but was at a depth of 12.8 m in borehole BH8 nearest to Telford Lake.  This layer is considered to be a 

soft, weathered siltstone with the consistency of a hard soil.  The competency of this material generally 

increases with depth.  The moisture contents ranged from 13 to 23 percent.  SPT N values generally 

exceeded 50 blows in this layer.   

 

Groundwater 

 

The depth to groundwater measured on February 20, 2009 was 5.2 m in a standpipe at borehole BH1, 2.5 

m in BH4, 4.1 m in BH6, 2.1 m in BH7 and 4.9 m in BH8. 

 

Frost:  The depth to frost was approximately 1.5 m at the time of drilling. 

 

The results of the Atterberg Limits testing are outlined in Table 1 below: 

 
TABLE 1 – SUMMARY OF ATTERBERG LIMITS TESTING 

 

BH 

Depth 

(m) 

Moisture 

Content% 

Plastic 

Limit 

Liquid 

Limit 

Plastic 

Index 

 

Classification 

BH1 1.5 18 16 34 18 CL 

BH1 4.5 17 17 38 21 CL 

BH2 1.5 16 28 35 7 ML 

BH2 4.5 19 22 36 14 CL-ML 

BH3 1.5 11 13 46 33 CI 

BH4 1.5 19 23 49 26 CI 

BH5 1.5 12 17 34 17 CL 

BH6 1.5 16 16 28 12 CL 

BH6 4.5 16 21 34 13 CL 

BH7 3.0 16 18 28 10 CL 

BH7 6.0 14 16 24 8 CL-ML 

BH7 10.0 17 19 28 10 CL 
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5.0 DISCUSSIONS AND RECOMMENDATIONS 

 

5.1 GENERAL 

 

Geotechnical recommendations presented in this report are based on information from widely spaced 

boreholes.  Further geotechnical reviews are therefore recommended for each individual building lot.  

Such reviews should be at the discretion of the geotechnical engineer and may include, but not be limited 

to, additional boreholes, testpits, laboratory testing and field work. 

 

The results of the subsurface exploration indicate that the proposed industrial buildings may be designed 

with: 

 

1. Conventional footings that bear on the stiff to very stiff clay tills. 

2. Cast-in-place concrete piles including straight shaft friction piles and belled end bearing piles. 

3. Driven steel pipe piles, which are a feasible foundation option but are locally less common. 

 

Based on the expectation that the structures will not have basements, pile foundations may be more cost 

effective and less weather sensitive.  The final selection of the foundation system will need to be 

evaluated in consideration of time of year of construction.  Footings may be a practical option for some 

independent equipment foundations within a building or for smaller structures outside of the main building.  

A combination of piles and footings in the same building is not recommended, due to concerns of 

differential settlement between the two foundation types. 

 

Based on observations of the rolling topography of the site, it is expected that the site development may 

require extensive cutting and filling to achieve the design grades.  The site is generally underlain by low to 

medium plastic clay tills which are considered suitable for use as structural fill.  However, careful selection 

of these soils in combination with moisture adjustment may be required to achieve the specified 

compaction.  The clays are moisture sensitive and may become weak when wet.  Therefore, it is 

recommended that earthworks involving these soils take place during dry weather.  Otherwise, some 

problems may be encountered during compaction of these soils if they are placed during wet weather 

periods. 

 

Cast-in-place concrete piles may be designed as straight shaft friction piles or, alternatively, belled end-

bearing piles which derive their support on the weathered siltstone.  Steel pipe piles would be driven to 

set in the weathered siltstone layer.  Further geotechnical reviews are recommended for each individual 

building lot to arrive at the appropriate foundation type. 

 

5.2 SITE PREPARATION 

 

Building and structural fill areas should be stripped and cleared of existing fill soils, organic soils, 

loose/soft soils, old building foundations and any other deleterious material to expose an undisturbed non-

organic subgrade consisting of the stiff, very stiff native and/or hard clay till.  Depending on the design 

foundation bearing pressures, additional subexcavation may be required to expose a competent bearing 

stratum for footing support. 
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Pavement, sidewalk, slab and structural fill areas should be similarly stripped to expose an undisturbed 

subgrade of non-organic stiff, very stiff and/or hard clay till.  Alternatively, localized soft/weak soils may be 

left in place if the depth of subexcavation is considered sufficient for the pavement structure to bridge over 

these areas and provide proper support for construction traffic.   

 

Structural fill is defined as fill placed beneath any load bearing area, such as buildings, pavements, slabs 

and sidewalks.  Structural fill should extend horizontally beyond the footing edges, pavement sections or 

other structures by 1 m, or a distance equal to or greater than the lift thickness if it is greater than 1 m.  

Structural fill should consist of well graded pit run gravel containing less than 10% by weight passing the 

0.075 mm sieve, or low to medium plastic clay with a low potential for swelling, a plasticity index of less 

than 20 and a liquid limit less than 40.  High plastic clay is not recommended for use as structural fill, 

particularly in floor slab areas. 

 

Limited laboratory testing indicates that the surface native clay tills are generally low to medium plastic, 

and that they meet the requirements for structural fill.  Structural fill should be approved by the 

geotechnical engineer, prior to importing and/or use at the site.   

 

Structural fill should generally be placed in maximum lifts of 150 mm for clays and 300 mm for pit run 

gravel, and compacted to a minimum of 95% Standard Proctor maximum dry density (SPMDD,  

ASTM D-698) in building floor slab areas and 100% SPMDD beneath footings and pavement sections.  

Pit run gravel should be placed within ±3% of the Optimum Moisture Content (OMC).  Clay structural fills 

should be placed within 0 to 2% above OMC. 

 

Note that heavy rainfall could result in softening of the subgrade and loss of support, and extended dry 

conditions could result in drying of the subgrade and increased swelling potential of the clays.  Therefore, 

subgrade preparation should be undertaken in one continuous operation and construction should be 

carried out immediately after site stripping.  Subgrades should be smoothly sloped to promote positive 

drainage.  Shallow temporary ditches may be required to control surface runoff.    The subgrade may be 

protected by a granular layer, or by leaving about 150 mm of unexcavated material which would be later 

removed immediately prior to construction.  Stripping of unsuitable materials should be undertaken with a 

tracked excavator equipped with a clean-out bucket.  The excavator should progressively retreat from the 

stripped area to avoid disturbance to the exposed subgrade.   

 

Subgrade preparation for buildings, pavements, slabs and sidewalks should be reviewed by the 

Geotechnical Engineer.   Proofrolling of the subgrade may also be performed by multiple passes of a 

single axle, dual wheel truck with an 8.2 tonne rear axle load.  Any soft areas found during the subgrade 

review and/or proofrolling should be removed and replaced with structural fill. 

 

Subgrade preparation for road structures should be carried out to the approval of the Geotechnical 

Engineer in order to meet or exceed the City of Leduc Minimum Engineering Design Standards. 

 

Finished grades should slope down away from buildings.  The upper 0.5 m of backfill around the building 

should consist of compacted low to medium plastic clay till to seal the ingress of running water.  The clay 
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should extend a distance of 3 m beyond the grade beam or foundation walls, and should be graded at 2 

percent away from the buildings.  The slope of the exterior backfill should be checked periodically by the 

owner to verify that the water is positively drained away from the building.  Settling backfill should be 

regraded to ensure that no water ponds against the foundation wall. 

 

Roof water leaders and other drains should discharge into storm sewers or into a permanent drainage 

area located well away from buildings.  Site grading in pavement and exterior slabs should result in rapid 

draining of water runoff to a permanent drain.  A minimum grade of 1.5% is recommended to promote 

surface water runoff, and to reduce the potential for saturation and degradation of the subgrade.  High 

traffic areas within the site should be kept high, especially in the gravel surfaced areas.  The surface of 

the top of the subgrade should follow the surface grades to direct water seepage into perforated pipes 

installed into the sides of catch basins.  Landscaping should be designed to minimize the need for 

watering adjacent to buildings.  Water should not be allowed to pond on or adjacent to pavements.   

 

5.3 FOUNDATIONS 

 

5.3.1 Footings 

 

Shallow foundations must be based below the depth of frost penetration.  The soil cover over footings 

should be at least 1.5 m below surrounding site grades for continually heated buildings and 2.5 m for 

unheated facilities.  

 

Footing subgrades should be thoroughly cleaned of any loose or water softened material prior to pouring 

concrete.  Subgrade protection may include a layer of approved granular fill or lean concrete.   

 

Footings founded on frozen soil will settle after thawing occurs.  Therefore, footing subgrades must not be 

allowed to freeze prior to and after casting the footings.  Any frozen soil should be removed and replaced 

with concrete.  Alternatively, footings can be extended to unfrozen soil. 

 

Footings for the buildings should generally be constructed below a line of 2H:1V  projected up from the 

invert level of buried services to reduce the risk of undermining such footings.    

 

Footings placed on the undisturbed very stiff native clays or overlying properly compacted structural fill 

may be designed for a factored ultimate bearing resistance in the order of 200 kPa and a serviceability 

limit pressure of 125 kPa.  Site specific studies will be required for the confirmation of soil bearing 

pressures, and the estimation of total and differential footing settlements. 

 

5.3.2 Cast-in-Place Concrete Piles 

 

 Straight Shaft Friction Pile 

 

Pile comments and recommendations are based on widely spaced boreholes.  It is expected that soil 

conditions will vary across the site.  Therefore, geotechnical limit states design as noted above and 
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allowable bearing pressures should be subject to review and possible revision by the Geotechnical 

Engineer retained for each individual building lot. 

 

Geotechnical review of the preliminary structural drawings will be required during the initial design stages.  

The aim of the geotechnical designer would be to review the conditions of driveability (in the case of steel 

pipe piles) and load carrying capacity of the piles. 

 

Straight shaft friction piles may be designed for a serviceability limit state using the factored geotechnical 

resistances for shaft friction provided in Table 2.  The ultimate limit state can be back calculated by using 

a geotechnical resistance factor of 0.4. 

 
TABLE 2: DESIGN PARAMETERS FOR CAST-IN-PLACE CONCRETE PILES 

Depth Below 

Existing Grade (m) 

 

Soil Type 

Geotechnical 

Factored Resistance  

Skin Friction (kPa) 

0 – 2.0 Clay Till 0 

3.0 – 5.0 Clay Till 25 

> 5.0 Clay Till/ Weathered Siltstone 25 

 

The skin friction for the upper 2.0 m should be neglected due to freeze/thaw and soil desiccation effects.  

A minimum shaft diameter of 400 mm is recommended.  Straight shaft piles subjected to uplift loads, 

including frost jacking forces should have a minimum embedment of 8 m and should be reinforced over 

their entire length. 

 

The piles should be installed under the full-time inspection of qualified geotechnical personnel.  The pile 

design parameters noted above may need to be reviewed and revised, if necessary, if conditions 

observed on site do not conform to design assumptions.  Where a group of 4 or more piles are used, the 

allowable working load may need to be modified to allow for group effects. 

 

Piles should be spaced no closer than 2.5 times the pile diameter, measured centre to centre.  In general, 

piles should be installed within a tolerance of 75 mm plan distance in any direction and within a verticality 

of 1 in 75.  Where drilling might affect the concrete of an adjacent pile (i.e. where pile spacings are less 

than about four pile diameters), drilling should not be carried out before the previous pile concrete has set 

for 24 hours.  

 

The base of piles should be cleared of loose/soft soil and should be founded on undisturbed soil or 

weathered siltstone.  Any slough material should be removed, and the concrete should be placed 

immediately after the pile excavation has been approved by the inspector.  Where groundwater 

accumulations are present in pile excavations, concrete placement by tremie methods will be required. 

 

If sloughing soil hampers pile construction, the installation of a temporary steel casing in the pile 

excavations will be required.  The level of fresh concrete in the casing should be maintained above any 

sloughing or seepage zones as the casing is being withdrawn, and it should be high enough to counteract 

external groundwater pressure. 
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 Belled End-Bearing Piles 

 

Belled end bearing piles may also be considered if possible seepage and sloughing can be controlled.  

Pile borings will have to be cased if sloughing or seepage hampers construction. 

 

Belled piles founded to a depth of at least 8 m in the weathered siltstone may be designed for a 

geotechnical factored resistance of 400 kPa for end bearing.  Friction should not be included for belled 

end-bearing piles due to differences in load-settlement behaviour between the two pile types.  A minimum 

shaft diameter of 400 mm is recommended.  The ratio of bell diameter to shaft diameter should not 

exceed 3.  The edge-to-edge spacing of two adjacent piles should not be less than 0.5 bell diameters.  

Belled end-bearing piles subjected to uplift loads, including frost jacking forces should have a minimum 

embedment of 8 m and should be reinforced over their entire length.   

 

If sand or sloughing silt layers are encountered at the proposed bell elevation, the piles should be 

extended deeper into the weathered siltstone.  The minimum distance from the top of the bell to the 

underside of the sloughing layer should be 0.6 m.  

 

Pile borings should be inspected immediately prior to concreting to ensure that the base of the bell is 

thoroughly cleaned of loose soil. 

 

5.3.3 Driven Steel Pipe Piles 

 

Driven closed-end steel pipe piles may be designed using the allowable static skin friction values given in 

Table 3 below: 

 

TABLE 3: DESIGN PARAMETERS FOR DRIVEN STEEL PIPE PILES 

Depth Below  

Existing Grade (m) 

 

 

Soil Type 

Geotechnical Factored 

Resistance  

Skin Friction (kPa) 

Geotechnical  

Factored Resistance  

End Bearing (kPa) 

0 – 2.0 Clay Till 0 - 

3.0 – 5.0 Clay Till 25 - 

> 5.0 Clay Till/ Weathered Siltstone 25 500 

 

The piles should not be driven beyond practical refusal which may be taken as 10 to 12 blows per each 

25 mm interval for the last 300 mm of the pile set.  This practical refusal criterion is a preliminary guide 

and the actual criteria for this should be established once the hammer energies and pile details are 

established.  For steel pipe piles driven to practical refusal into the weathered siltstone, the geotechnical 

factored load capacity may be determined by multiplying the cross-sectional area of the steel (making an 

allowance for corrosion on both sides of the pile) by 0.25 Fy, where Fy is the yield strength of the steel. 

 

The minimum pile spacing, measured centre-to-centre should be taken as three pile diameters. Driven 

steel piles should be installed under the full-time inspection of qualified geotechnical personnel.  

Complete driving records in number of blows per 300 mm penetration should be recorded for each pile.  



 

 

G1612 

Geotechnical Proposal 

Proposed Industrial Subdivision 

Portions of NE1/4 and SE1/4 36-49-25-4 

Telford Lake, Leduc, AB 

March 12, 2009 

 
 

 

G1612 - report March 12, 2008.doc Page 9 

The elevations of the tops of piles already installed should be monitored as adjacent piles are driven to 

determine if heaving of the pile has occurred.  Piles that have heaved must be re-driven. 

 

Steel piles should be driven using typical hammer energies of 450 to 600 J per square centimetre of the 

cross-sectional area of steel.  A minimum pipe wall thickness of 12.5 mm is recommended.  The hammer 

energy to pile cross-sectional area proposed by the Contractor should be reviewed and approved prior to 

equipment being mobilized to the site. 

 

Steel pipe piles that are installed through frozen ground may need to be predrilled through the frost zone.  

If pre-drilling is required, the drill holes should be undersized by approximately 80 to 90 percent of the pile 

diameter.  If hard driving conditions are expected, a pile point may be required. 

 

Concrete infilling of the pipe pile is recommended to add strength to the section and reduce the corrosion 

potential inside the pipe. 

 

5.4 GRADE BEAMS AND PILE CAPS 

 

Grade beams and pile caps should be underlain by a void forming product that is at least 100 mm in 

depth.  The uplift pressure acting on the underside of the grade beams or pile caps may be calculated 

from the crushing strength of the void form product.  If water is allowed to accumulate in the void space or 

the compressible medium becomes saturated, the beneficial effect will be eliminated and frost heaving 

pressures may then occur.  Therefore, the finished grade adjacent to each pile cap or grade beam should 

be capped with well compacted clay of low swelling potential and sloped away to direct water away from 

this area. 

 

5.5 SLABS-ON-GRADE 

 

The site subgrade is suitable for the support of grade supported concrete floor slabs provided that the 

subgrade is prepared in accordance with Section 5.2.  Lightly loaded (10 kPa, or less) floor slabs should 

be underlain with a minimum of 150 mm of well graded, free draining crushed gravel, or 50 mm minus pit 

run gravel with less than 10% passing 0.075 mm sieve.  The thickness of this layer should be increased 

to at least 250 mm for more heavily loaded floor slabs (greater than 10 kPa).  A vapour barrier should be 

installed below the floor slab. 

 

The existing subgrade soils possess moderate potential for swelling or shrinking with changes in 

moisture.  The following design details are recommended to mitigate the effects of swelling or shrinking of 

the clay subgrade: 

 

1. Slabs should be provided with construction joints or sawcuts in accordance with local practice.  The 

concrete slab should be reinforced with steel bars or equivalent wire mesh and dimensioned in 

accordance with the structural engineer’s requirements.  The slabs should be designed to be 

independent of all walls, columns or grade beams.  The slabs should be designed so as to not hang 

up on pile caps if some minor slab settlement occurs. 
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2. At doorways, slab-on-grade floors should be tied into grade beams with dowels.  Alternatively the slab 

may be tied to grade beams if a construction joint is placed parallel to the wall a couple of metres 

away. 

 

3. Non-bearing walls should be designed to accommodate vertical movements of 50 to 75 mm and 

should not be rigidly connected to bearing walls or columns.   

 

4. Mechanical equipment supported on the floor slab should have a provision for relevelling.   

 

5. Heating ducts placed beneath the floor slab are to be insulated to minimize drying of the clay soils. 

 

6. All service connections should be designed to be flexible and to accommodate differential 

movements.  

 

7. If possible, water lines should not be placed beneath slab-on-grade floors.  Piping and conduits 

beneath floor slabs should be laid out to permit some flexibility.  The design should minimize any 

potential for leaky water lines, or drainage pipes.  If required, water lines should be placed in trenches 

which are lined with a geo-membrane and graded to collection areas, so that water from leaks can be 

contained.  

 

5.6 FOUNDATION CONCRETE 

 

Foundation concrete should be manufactured with Type 50 Portland cement having a maximum water 

cement ratio of 0.45 and a minimum compressive strength of 32 MPa.  Concrete air entrainment as per 

CSA specifications CAN/CSA-A23.1-04, Clause 14.3 is recommended for concrete exposed to 

groundwater or freezing and thawing. 

 

Water soluble sulphate testing is recommended for each individual building lot in order to determine the 

soil’s potential for sulphate attack.  If a potential exists, concrete exposed to such soils should be resistant 

to sulphate attack, as per CAN/CSA-A231-M04 standards. 

 

5.7 PERIMETER DRAIN 

 

A perimeter drainage system, consisting of a perforated rigid wall 150 mm diameter PVC pipe, should be 

placed around all external sides of the building.  The perimeter drainage pipes should be provided with 

permanent clean-outs.  The pipe should be oriented with its perforations pointing downward.  The 

drainage pipe should be surrounded by a minimum of 150 mm of 19 mm clear crushed gravel or drain 

rock.  A layer of non-woven geotextile should then be blanketed over the top of the gravel drainage layer 

to act as a filter against piping of fines from the general backfill and surrounding native soil.  The roof and 

surface runoff should be collected and directed to a storm sewer or permanent drain in solid wall pipes 

separate from the perimeter drainage.  Subfloor drains in the gravel drainage layer may be required for 

some main building areas. 
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5.8 EXTERIOR SIDEWALKS AND SLABS 

 

Due to frost action, there is a potential for differential heave to occur between exterior grade supported 

structures and structural elements of a heated building.  Unprotected sidewalks dowelled into foundations 

walls can tip up and rotate around the dowel connection due to heave, blocking doors and crushing 

exterior wall facing not provided with sufficient clearance above the sidewalk. 

 

To minimize the potential for heave related damage, exterior sidewalks should be moved away from the 

foundation walls, where possible, and should not be doweled into grade beams, pile caps or interior slabs.  

Where it is necessary to dowel exterior sidewalks and slabs into the building, high strength extruded 

polystyrene insulation below concrete slabs or sidewalks should be considered to reduce the frost 

penetration. 

 

Additional measures to reduce the risk of frost heave include sloping the sidewalks away from the building 

and sealing the sidewalk/building interface to limit seepage of surface water into the subgrade soils.  

Planters or landscape areas that may otherwise introduce water adjacent to the building perimeter are not 

recommended. 

 

5.9 PAVEMENT 

 

The proposed pavement section is based on the assumption that the pavement will be constructed on an 

undisturbed subgrade of stiff to very stiff silt till with a soaked California Bearing Ratio of at least 3.0.  This 

value is indicative of a low level of subgrade support expected during spring thaw when the subgrade soil 

will exist in a weakened condition.   

 

The following minimum pavement section is recommended for the local industrial roads: 

 

• 40 mm of Asphaltic Concrete Surface (placed after 2 years) 

• 85 mm of Asphaltic Concrete Base 

• 300 mm of 20 mm minus Crushed Gravel Base Course 

• 150 mm of Cement Modified Subgrade Preparation 

• Approved subgrade 

 

The base and subbase course should be compacted to a minimum of 100% Standard Proctor maximum 

dry density and conform to the City of Leduc Minimum Engineering Design Standards. 

 

Cement modified subgrade preparation should conform to the City of Leduc Minimum Engineering Design 

Standards using a minimum of 13 kg of cement per square metre per 150 mm of compacted depth. 

 

5.10 EXCAVATIONS AND SERVICE TRENCHES 

 

Based on the borehole investigation, it is expected that trenches will be founded in the stiff to hard clay 

tills where stable and competent support is expected.  Temporary excavations in the clay and clay till 

should be backsloped at 3H:4V (Horizontal:Vertical), or flatter, if groundwater is encountered.  Based on 



 

 

G1612 

Geotechnical Proposal 

Proposed Industrial Subdivision 

Portions of NE1/4 and SE1/4 36-49-25-4 

Telford Lake, Leduc, AB 

March 12, 2009 

 
 

 

G1612 - report March 12, 2008.doc Page 12 

the borehole information, appreciable groundwater seepage into the excavations is not expected at 

depths less than 3 m, unless preceded by spring thaws or heavy rainfall.  If seepage is encountered, 

groundwater seepage should be handled by grading the base of the excavation to a pumped sump area.  

If excavations are greater than 4 to 5 m, groundwater seepage from the clay till may result in erosion and 

loss of ground.  In this case, a trench box or further flattening of slopes may be required. 

 

The construction of service trenches and utilization and compaction of the reused native clays should be 

carried out in accordance with the City of Leduc Minimum Design Standards. 

 

6.0 CLOSURE 

 

Recommendations presented herein are based on the geotechnical evaluation of the findings of 16 

boreholes completed on February 16 and 18, 2009 and our understanding or the proposed development.  

The material in this report reflects GeoMedia’s best judgement in light of the information available to 

GeoMedia at the time of preparation of the report.  If conditions other than those are noted during 

subsequent phases of the project, GeoMedia should be notified and given the opportunity to review and 

revise the current recommendations, if necessary.   

 

This report has been prepared for the exclusive use of Gentech Developments Ltd., the City of Leduc and 

their consultants for the specific application to the development described within this report.  Any use 

which a third party makes of this report, or any reliance on or decisions made based on it are the 

responsibility of such third parties.  GeoMedia accepts no responsibility for damages, if any, suffered by 

any third party as a result of decisions made or actions taken based on this report.  We appreciate the 

opportunity to be of service to you.  If you have any questions regarding the contents of this report, or if 

we can be of further assistance to you on this project, please call the undersigned. 

 

Yours truly, 

 

GeoMedia Engineering Ltd. Reviewed by: 

 

 

 

 

 

 

Darryl Grandberg, P.Eng. Chander Khosla,  P. Eng. 

Senior Geotechnical Engineer Senior Engineer, Principal 
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MC = 18%

MC = 19%

MC = 15%

MC = 17%

MC = 16%

MC = 14%

MC = 14%

MC = 17%

MC = 18%

MC = 16%

TOPSOIL.
SILT, some sand, trace clay and gravel, light brown, frozen.

--  some clay and sand, trace gravel, blocky, moist.

CLAY, trace sand and gravel, stiff, dark brownish grey with
grey flecks, moist.

SILT, some sand and clay, hard / very dense, low plastic,
light grey, moist.

--  WATER ENCOUNTERED.
--  sandy.

SAND, silty, trace fine gravel, very dense, light brown, moist.

SILT, clayey, trace sand, hard, light brown, moist.

--  sandy, trace clay.

REFUSAL.
Monitoring Well Installed.
Screen from 14.2 to 11.2 m.
Solid from 11.2 m to surface.
Cuttings from 14.2 m to 0.3 m.
Bentonite from 0.3 m to surface.
Groundwater level on February 22, 2009 = 5.2 m below
surface.
End of borehole at 14.2 m.
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See borehole location plan.
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MC = 16%

MC = 18%

MC = 19%

MC = 16%

MC = 16%

MC = 20%

MC = 19%

SILT, some sand, trace clay and gravel, light brown, frozen.

--  some clay, trace sand and gravel, very stiff, medium
plastic, medium brown, moist.

--  stiff.
--  light brown specks.

--  trace clay, sand and gravel, hard, low plastic, light brown,
moist.

--  some sand, hard, low to non-plastic, grey, moist.

--  sandy.

SAND & SILT, very dense, light grey, moist.

SILT, sandy, light plastic, hard, light grey, moist.

--  WATER ENCOUNTERED.

Backfilled to surface with cuttings.
End of borehole at 12.7 m.
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MC = 21%

MC = 17%

MC = 13%

MC = 18%

MC = 17%

MC = 23%

TOPSOIL
SILT, some sand, trace clay and gravel, light brown, frozen.

--  some clay, trace sand and gravel, very stiff, medium
brown with grey specks, moist.

--  trace clay, no gravel, blocky, low plastic, light brown to
yellow brown.

--  some clay, medium plastic.

SILT, some sand and clay, hard / very dense, low plastic,
light grey, moist.

--  WATER ENCOUNTERED.

Groundwater level @ 9.1 m at completion of drilling.
End of borehole at 12.7 m.
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MC = 19%

MC = 17%

MC = 13%

MC = 16%

MC = 16%

MC = 15%

MC = 19%

TOPSOIL
SILT, some sand, trace gravel, stiff, low plastic, brown
,moist.
--  light brown.

--  trace sand, no gravel..

--  blocky, light grey with rust mottle.

SILT, trace sand, trace clay, low plastic, hard, light grey,
moist.

--  sandy.

--  some clay, trace sand.

--  some sand, trace clay.

--  some clay, trace sand.

Groundwater level @ 6.7 m at completion of drilling.
Monitoring Well Installed.
Screen from 12.7 to 9.7 m.
Solid from 9.7 m to surface.
Cuttings from 12.7 to 0.3 m.
Bentonite from 0.3 m to surface.
Groundwater level on February 22, 2009 = 2.5 m below
surface.
End of borehole at 12.7 m.
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Frozen.
MC = 12%

MC = 17%

MC = 17%

MC = 15%

MC = 16%

MC = 17%

MC = 22%

MC = 18%

TOPSOIL
SILT, sandy, trace gravel, frozen, light brown.

--  some clay, some sand, trace gravel, very stiff, light brown,
moist.

--  trace sand.

--  clayey, medium plastic, in-situ, increasing moisture with
depth.
SILT, some clay, trace to some sand, low plastic, hard, light
grey, moist.

--  sandy, trace clay.

--  WATER ENCOUNTERED.

--  some clay, trace sand.

Groundwater @ 6.7 m at completion of drilling.
End of borehole at 15.7 m.
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MC = 16%

MC = 20%

MC = 16%

MC = 16%

MC = 15%

MC = 17%

MC = 16%

TOPSOIL
SILT, sandy, trace gravel, stiff, crumbly, frozen.

--  very stiff, moist.

--  some sand to sandy, trace clay, hard, light brown.

--  sandy.

--  some clay, trace sand, low plastic.

SILT, some clay, trace sand, low plastic, hard, moist.

--  WATER ENCOUNTERED, trace sand.

--  some sand to sandy.

--  some clay.

Monitoring Well Installed.
Screen from 12.7  to 9.7 m.
Solid from 9.7 m to surface.
Cuttings from 12.7 to 0.3 m.
Bentonite from 0.3 m to surface.
Groundwater level on February 22, 2009 = 4.1 m below
surface.
End of borehole at 12.7 m.
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MC = 12%

MC = 16%

MC = 16%

MC = 14%

MC = 15%

MC = 17%

MC = 20%

MC = 21%

TOPSOIL
SILT, some sand and clay, frozen, light brown.

-- trace sand, very stiff, grey specks, moist.

--  small carbon inclusions.

--  greyish-brown.

--  very stiff.

--  trace sand and clay, hard, low to non-plastic.

--  some clay to clayey, trace sand, stiff.

SAND with fine gravels, silty, very dense, light brown, moist.
SILT, some sand, trace clay and gravel, very dense, light
grey.

Groundwater @ 3.0 m at completion of drilling.
Monitoring Well Installed.
Screen from 15.7 m to 12.7 m.
Solid from 12.7 m to surface.
Cuttings from 15.7 m to 0.3 m.
Bentonite from 0.3 m to surface.
Groundwater level on February 22, 2009 = 2.1 m below
surface.
End of borehole at 15.7 m.
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MC = 15%

MC = 14%

MC = 14%

MC = 16%

MC = 16%

MC = 17%

TOPSOIL
SILT, some sand, trace gravel, frozen, light brown.

--  SPT refusal, drilled out.
SILT & SAND, trace fine gravel, very dense, low to
non-plastic, yellowish-brown, moist.

SILT, some sand, hard, low plastic, light brown, damp.

--  sandy.

SILT, some sand, trace clay, hard, light grey, moist.

--  some sand to sandy.

Groundwater @ 9.8 m at completion of drilling.
Monitoring Well Installed.
Screen from 15.7 m to 12.7 m.
Solid from 12.7 m to surface.
Cuttings from 15.7 m to 0.3 m.
Bentonite from 0.3 m to surface.
Groundwater level on February 22, 2009 = 4.9 m below
surface.
End of borehole at 15.2 m.
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MC = 18%

MC = 17%

MC = 24%

MC = 16%

ASPHALT (80 mm thickness).
SILT, trace clay, sand, and gravel, hard, light brown, frozen.
--  trace to some clay.

--  very stiff.

SILT, some clay, trace sand and gravel, very stiff, medium
brown, moist.
--  light brown.

--  sandy, trace clay.

Borehole dry upon completion.
Backfilled to surface with cuttings.
End of borehole at 6.1 m.
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Proposed Industrial Subdivision
North Telford Lake, Leduc, Alberta
See borehole location plan.
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MC = 14%

MC = 20%

MC = 24%

ASPHALT (80 mm thickness).
GRAVEL.
SILT, trace organics, trace sand and clay, hard, dark brown,
frozen.
SAND, fine gravels, trace silt, compact, light brown, damp.

SILT, some sand, trace clay, firm to soft, light brown.

--  thin sand seam.

--  firm.
Groundwater level @ 3.0 m at completion of drilling.
End of borehole at 4.6 m.
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Proposed Industrial Subdivision
North Telford Lake, Leduc, Alberta
See borehole location plan.
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MC = 25%

MC = 22%

MC = 17%

ASPHALT (80 mm thickness).
FILL, sand and gravel, trace to some silt, compact, medium
brown, frozen.
SILT, trace organics, trace sand and clay, dark brown,
frozen.
SILT, some clay, trace sand and gravel, very stiff, light
brown, moist.

--  some clay and clayey.

Borehole dry upon completion.
Backfilled with cuttings to surface.
End of borehole at 4.6 m.
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Proposed Industrial Subdivision
North Telford Lake, Leduc, Alberta
See borehole location plan.
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MC = 13%

MC = 15%

MC = 18%

ASPHALT (90 mm thickness).
GRAVEL.
SILT, trace sand and clay, dark brown, frozen.
SILT, trace gravel, sand and clay, light brown, frozen.

--  some clay to clayey, very stiff, medium brown.

--  mottled light / dark brown.

SILT, some sand and clay, hard / very dense, low plastic,
light grey, moist.
Borehole dry upon completion.
Backfilled with cuttings to surface.
End of borehole at 4.6 m.
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Proposed Industrial Subdivision
North Telford Lake, Leduc, Alberta
See borehole location plan.
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MC = 13%

MC = 15%

MC = 18%

ASPHALT (60 mm thickness).
GRAVEL.
SILT, trace sand, clay and organics, dark brown, frozen.
SILT, some clay, trace sand, light brown, frozen.

--  very stiff, moist.

--  medium brown.

--  wet.

SILT, some sand and clay, hard / very dense, low plastic,
light grey, moist.
--  sandy, hard.

Groundwater @ 4.0 m below surface at completion of drilling.
End of borehole at 4.6 m.
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Proposed Industrial Subdivision
North Telford Lake, Leduc, Alberta
See borehole location plan.

IN
ST

RU
ME

NT
AT

IO
N

DA
TAOTHER TESTS

COMMENTS

SPTNO RECOVERY DISTURBED
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BOREHOLE NO:  BH-13
PROJECT NO:  GP1334
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MC = 24%

MC = 20%

MC = 18%

ROAD MULCH.
SILT FILL, some gravel, trace clay, light brown, frozen.
SILT, some clay, trace sand and gravel, light brown, frozen.

--  very stiff, medium brown.

SILT, sandy, trace clay, very stiff, light brown, moist.

SILT, some sand to sandy, trace clay, very stiff to hard, light
grey, moist.

Borehole dry upon completion.
Backfilled to surface with cuttings.
End of borehole at 4.6 m.
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Proposed Industrial Subdivision
North Telford Lake, Leduc, Alberta
See borehole location plan.
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MC = 16%

MC = 25%

MC = 24%

ROAD MULCH.
SILT FILL, trace clay and gravel, light brown, frozen.

SILT, trace clay and gravel, light brown, frozen.
--  some clay, trace sand, very stiff, medium brown, moist.
--  clayey, trace sand, stiff, light brown.

--  some clay, trace sand, very stiff, medium brown.

--  stiff.

Borehole dry upon completion.
Backfilled to surface with cuttings.
End of borehole at 4.6 m.
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Proposed Industrial Subdivision
North Telford Lake, Leduc, Alberta
See borehole location plan.
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MC = 16%

MC = 17%

MC = 23%

MC = 16%

ROAD MULCH.
SILT, some clay, trace sand and gravel, light brown, frozen.

--  very stiff, moist.

--  stiff.

--  trace to some sand, very stiff.

SILT, some sand, trace clay, hard / very dense, low plastic,
light grey, moist.

Borehole dry upon completion.
Backfilled with cuttings to surface.
End of borehole at 4.6 m.

SAMPLE TYPE

SA
MP

LE
 T

YP
E

SA
MP

LE
 N

O

Proposed Industrial Subdivision
North Telford Lake, Leduc, Alberta
See borehole location plan.
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