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1 Introduction 

1.1 BACKGROUND 

Fort Edmonton Park (FEP) is one of the City of Edmonton’s (City’s) cultural highlights. Situated on 64 

hectares of parkland in Edmonton’s North Saskatchewan River Valley (NSRV), it currently includes over 80 

original and reconstructed historical structures, representing the history of Edmonton from 1846 to 1929. 

 

Currently, FEP is undergoing a variety of re-development projects to upgrade its aging infrastructure and 

facilities.  Associated Engineering Ltd. (Associated) completed an Environmental Impact Assessment (EIA) 

for the proposed re-development projects in 2016 (Associated 2016) to meet the requirements of the North 

Saskatchewan River Valley Redevelopment Area Plan, Bylaw 7188 (City of Edmonton 2017).  This EIA 

included an early and late season rare plant survey that was completed in 2014 and 2015.   

 

Now the City is planning to re-locate the train barn for the steam train which was not included in the original 

EIA.  The steam train is a popular attraction at FEP which transports visitors to various locations throughout 

the site during the summer months.  A structural assessment was completed for the existing train barn 

infrastructure including an old pole shed, maintenance shop, and two pits that are currently being used for 

maintenance of the steam train.  It was determined that the existing infrastructure is no longer safe for use.  

Consequently, a re-location of the train barn (the project) is required as part of the FEP re-development 

projects to provide a safe space to house the steam train for maintenance.   

 

This EIA is intended to be an amendment to the existing EIA (Associated 2016) and to document the 

potential impacts associated with the proposed construction within the river valley and recommend 

mitigation strategies to minimize these impacts. 

 

1.2 PUBLIC PARTICIPATION PLAN 

As part of the overall park redevelopment, it is our understanding that public consultation has been 

completed by the City. 
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2 Project Description and Scope 

The project will involve re-locating the train barn to the existing maintenance yard and installing new tracks 

that will connect to the existing steam train tracks to the west (Figure 2-1).  The train barn will serve as a 

maintenance building for train servicing and train storage.  It will be approximately 9.5 m in height with a 

footprint of 950 m2 and it will be constructed using a slab foundation on grade with perimeter beams and 

piles.  Within the train barn, two maintenance pits, including a 49.77 m2 inspection pit and a 11.81 m2 wheel 

pit, will be constructed below grade.  An existing fuel tank storage building will be relocated to the southeast 

corner of the new site.  In addition, two sets of single tracks, constructed using steel rails and wooden ties, 

will connect the train barn to the existing steam train tracks.  The existing main loop track will be re-aligned 

slightly to accommodate the new sets of tracks.  Both sets of tracks will be approximately 80 m in length 

and 2.5 m in width.  A detailed design drawing of the project site plan is shown on Figure 2-2. 

 

The entire park is situated on the south bank of the North Saskatchewan River in Edmonton, Alberta 

(Figure 2-3) and is within the boundary of the NSRV that is regulated by Bylaw 7188 (City of Edmonton 

2017). 
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3 Site Location and Constraints Analysis 

Fort Edmonton Park was established in 1974 and; therefore, existed in the NSRV prior to the North 

Saskatchewan River Valley Area Plan (Bylaw 7188) being adopted by City Council in 1985.  As the project 

is a required component of the FEP re-developments only site locations within FEP were considered as part 

of the site planning.  Development of the project is supported by the Fort Edmonton Park 2010 Master Plan 

Update (City of Edmonton 2010b) that was approved by City Council on May 12, 2010. 

 

Two options were considered to meet the needs for updating and replacing the existing steam train 

building.  The first option considered was to construct a new pre-engineered train barn at the existing site 

while using a temporary structure for train storage and maintenance until the new train barn was completed 

(Figure 3-1).  However, the existing steam train site is not serviced and would require construction of 

utilities, as well as, stabilization of the embankment, and remediation work, which would be costly and 

involve potentially significant impacts to the environment.  In addition, it was determined that a larger 

building would be required to allow for proper maintenance of the steam train in accordance with building 

code and Occupational Health & Safety standards and the current site does not provide sufficient space.  

The second option involved construction of a new pre-engineered train barn with tie in tracks at the site of a 

current maintenance yard located approximately 100 m northeast of the existing steam train location 

(Figure 3-1).   

 

The maintenance yard is on low grade gravel and contains a tin storage shed, a fuel storage tank building, 

four wood sheds, two sea cans and, various pieces of equipment.  West of the maintenance yard, where 

the proposed tracks will be located, there is a small naturally treed area and an open grassy area that have 

been previously fragmented by the existing steam train tracks and a service road.  Ultimately, the second 

option of re-locating the steam train was selected as it can safely accommodate the size of building that is 

required for the new building as well as potential future expansions, it is fully serviced, and the steam train 

and its contents can remain in place until the new structure is completed. 
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4 Regulatory Framework 

The regulatory framework pertaining to the project consists of three jurisdictional levels including municipal, 

provincial and federal. A summary of the relevant municipal, provincial, and federal regulations for the 

project is provided below. 

 

4.1 MUNICIPAL 

4.1.1 North Saskatchewan River Valley Area Redevelopment Plan – Bylaw 7188 

Adopted in 1985, the North Saskatchewan River Valley Area Plan (Bylaw 7188) identifies a boundary for 

the river valley and ravine system and a set of policies and development approval procedures for lands 

within this boundary. The purpose of Bylaw 7188 is to protect the NSRV and Ravine System as part of 

Edmonton’s valuable open space heritage and to establish the principles for future implementation plans 

and programs for parks development.  All development in the NSRV requires approval under Bylaw 7188 

(City of Edmonton 2017).  

4.1.2 Corporate Tree Management Policy (C456A) 

The purpose of the Corporate Tree Management Policy C456A is to protect the tree canopy within the City 

of Edmonton from destruction, loss, or damage (City of Edmonton 2010a). Where salvage of trees is not 

possible, the City of Edmonton determines the financial value of the trees removed based on size and 

species. Vegetation clearing is anticipated as part of the construction of the new tracks and any trees 

marked for removal to accommodate project work will require evaluation by the City under this policy. 

 

4.2 PROVINCIAL 

4.2.1 Environmental Protection and Enhancement Act 

The purpose of the Environmental Protection and Enhancement Act (EPEA) is to support and promote the 

protection, enhancement and wise use of the environment (Government of Alberta 2000).  If contamination 

is discovered within the project area the handling and disposal of contamination would be regulated under 

EPEA. 

 

4.2.2 Historical Resources Act 

Archaeological and paleontological resources are regulated under the Historical Resources Act (R.S.A. 

2000, C. H-9).  The project is in an area that has high potential for archaeological and palaeontological 

resources (Historical Resource Value: 5, archaeological and palaeontological), and, therefore, clearance 

from Alberta Culture and Tourism (ACT) is required.  ACT granted a Historical Resources Act approval for 

the project on October 26, 2018 (Appendix A).  
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4.2.3 Weed Control Act 

The Weed Control Act (R.S.A., 2008, c. W-5.1) regulates weed species listed in Schedule 1 (prohibited 

noxious) and Schedule 2 (noxious) of the Act.  Throughout construction activities the proponent must 

destroy weeds listed in Schedule 1, and control or prevent the spread of weeds listed in Schedule 2.  

 

4.2.4 Wildlife Act 

The provincial Wildlife Act (R.S.A. 2000, c. W-10) prohibits the wilful molestation, disruption, or destruction 

of wildlife, or a house, nest, or den of wildlife.  Pre-construction wildlife surveys or any animal relocation 

requires a Research Permit/Collection Licence under this Act and will be obtained by a qualified 

environmental professional, if required. 

 

4.3 FEDERAL 

4.3.1 Migratory Birds Convention Act 

The Migratory Birds Convention Act, 1994 (S.C. 1994, c. 22) protects migratory birds, their eggs, and their 

nests.  Any activities related to the Steam Train relocation that may impact migratory birds, their eggs, or 

nests, should be reviewed and appropriate mitigation implemented (e.g., tree/vegetation clearing timing to 

avoid the nesting season). 

 

4.3.2 Species At Risk Act 

Activities with potential to impact a species at risk and/or their habitat are regulated under the federal 

Species at Risk Act (SARA) (S.C. 2002, c. 29).  A permit is required if any species listed in Schedule 1 of 

SARA may be handled as part of the Steam Train relocation.  
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5 Environmental Assessment Methods 

5.1 DATABASE SEARCHES 

A review of publicly available data and information was completed to identify potential environmental 

constraints specific to the project area. Sources of information included: 

• Fish and Wildlife Management Information System (FWMIS) (Government of Alberta 2016); 

• Alberta Conservation Information Management System (ACIMS) (Government of Alberta 2018a); 

and; 

• Historical Resources Act listings (Government of Alberta 2018b). 

 

5.2 LITERATURE REVIEW 

The following documents were reviewed and relevant information was incorporated into this amendment 

report, as required: 

 

• Fort Edmonton Park Train Barn Geotechnical Investigation (Thurber 2018) (Appendix B); 

• Phase I Environmental Site Assessment for Fort Edmonton Park (Nichol Environmental 2015)  

• Phase I Environmental Site Assessment Update Fort Edmonton Park Maintenance Yard: 7000 – 

143rd Street NW (Nichol Environmental 2018) (Appendix C); and 

• Fort Edmonton Park Utility Replacement Design (CP-3247) EIA (Associated 2016). 

 

5.3 FIELD VERIFICATION 

On August 17, 2018 a field assessment was completed by Brett Bodeux, M.Sc..P.Biol., from Associated.  

Baseline environmental conditions within the proposed Steam Train relocation area were documented as 

part of this field assessment.  
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6 Baseline Environment 

6.1 TRAIN BARN 

The train barn will be constructed on a previously disturbed site that currently exists as a maintenance yard 

within FEP.  The maintenance yard is graded and sparsely vegetated with weedy, disturbance adapted 

vegetation including alsike clover (Trifolium hybridum), common dandelion (Taraxacum officinale), foxtail 

barley (Hordeum jubatum), Kentucky bluegrass (Poa pratensis), slender wheatgrass (Elymus trachycaulus), 

timothy (Phleum pratense), and yellow sweet-clover (Melilotus officinalis).  Two noxious weed species 

including common tansy (Tanacetum vulgare) and scentless chamomile (Tripleurospermum inodorum) 

were observed within the maintenance yard during the field verification assessment.   

 

An open-faced storage shed extends along the entire north side of the maintenance yard and provides 

potential nesting habitat for various bird species such as American robin (Turdus migratorius) and barn 

swallow (Hirundo rustica).  However, the maintenance yard is highly disturbed and it is surrounded by a 

chain-link fence, which limits is habitat potential for most wildlife species.   

 

6.2 TRAIN TRACKS 

The new tracks will connect with existing train tracks to the west of the maintenance yard and will be 

constructed through a small, deciduous forest stand that has been fragmented by previous disturbances 

within FEP.  The forest stand is dominated by relatively young aspen (Populus tremuloides) with an 

understory consisting of shrubs, forbs and grasses including beaked hazelnut (Corylus cornuta), Canada 

buffaloberry (Shepherdia canadensis), prickly rose (Rosa acicularis), red-osier dogwood (Cornus 

stolonifera), Canada anemone (Anemone canadensis), common dandelion, Lindley's aster 

(Symphyotrichum ciliolatum), showy aster (Eurybia conspicua), star-flowered Solomon's-seal 

(Maianthemum stellatum), tall goldenrod (Solidago altissima), Kentucky bluegrass, and smooth brome 

(Bromus inermis).   

 

A variety of bird species including black-capped chickadee (Poecile atricapillus), blue jay (Cyanocitta 

cristata), downy woodpecker (Picoides pubescens), pileated woodpecker (Dryocopus pileatus), red-eyed 

vireo (Vireo olivaceus), and yellow warbler (Dendroica petechia) were documented within and adjacent to 

the small, deciduous forest stand during the field verification assessment. 

 

6.3 EXISTING ENVIRONMENTAL SENSITIVITIES 

A search of the ACIMS database for rare plants revealed that creeping ancylid (Ferrissia rivularis) has been 

previously documented within Section 23-052-23 W4M (Government of Alberta 2018).  Two rare plant 

species, turned sedge (Carex retrorsa) and slender naiad (Najas flexilis), were documented as part of the 

original EIA; however, neither of these species nor their preferred habitat were observed within the Steam 

Train relocation area (Associated 2016).  In addition, turned sedge is no longer considered a rare plant 

species (Government of Alberta 2018). 
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FEP and the project area is located within several sensitive wildlife species zones including a sensitive 

raptor range for bald eagle (Haliaeetus leucocephalus), a sharp-tailed grouse (Tympanuchus phasianellus) 

range, and a key wildlife and biodiversity zone (Government of Alberta 2016).  A search of the FWMIS 

database for species at risk revealed that northern leopard frog (Lithobates pipiens), and peregrine falcon 

(Falco peregrinus), both listed as Threatened under the Alberta Wildlife Act (R.S.A. 2000, c. W-10), have 

been previously documented within a 5 km radius around the project area (Government of Alberta 2016).  

In addition, bank swallow (Riparia riparia) and barn swallow, both listed as Threatened under SARA (S.C. 

2002, c. 29), have been previously documented within a 5 km radius around the project area (Government 

of Alberta 2016).   

 

Generally, there is low habitat potential for rare plants and wildlife within the project area.  Given the 

baseline environmental conditions the project is not anticipated to provide habitat for bald eagle, sharp-

tailed grouse, northern leopard frog or peregrine falcon.  However, the existence of an open-faced storage 

shed within the maintenance yard offers potential nesting habitat for barn swallow as this species 

commonly nests in eaves, rafters and cross beams of barns, sheds and stables (Cornell Lab of Ornithology 

2017). 

 

A Phase I Environmental Site Assessment (ESA) was completed for the entire FEP area in 2015 by Nichols 

Environmental (2015).  In 2018, they completed a subsequent Phase I more specific to the project area 

(Nichols Environmental 2018).  The main concerns from the 2018 Phase I ESA included 1) surficial staining 

observed between two intermodal storage containers located within the existing maintenance yard and 2) 

the likely presence of creosote-treated rail ties associated with the existing rail line. 
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7 Environmental Impact Analysis and Mitigation 
Strategies 

7.1 IMPACT ANALYSIS METHODS 

Environmental impacts related to the project were assessed by reviewing the baseline conditions and 

environmental sensitivities in relation to the anticipated conditions during construction (short-term) and post 

construction (long-term) time periods.  Impacts were evaluated for each of the components of the project 

including the train barn and the tracks. 

 

For each of the components of the project the significance of potential impacts was rated for major 

environmental categories including groundwater, soils, vegetation, fish, wildlife, and historical.  The 

significance of potential impacts were rated as high, moderate or low as described in Table 7-1. 

 

As part of the original EIA, vegetated areas within FEP were delineated into sensitivity classes that reflect 

the potential for the areas to provide functional wildlife habitat and their contribution to habitat connectivity 

in the regional area.  A detailed description of the sensitivity classes is provided in Table 7-2 and the 

delineated areas located within and adjacent to the Steam Train relocation area is shown on Figure 7-1.   

 

Table 7-1 
Significance Rating of Potential Impacts 

Significance Rating Legend Symbol 

High The difference between baseline and 

construction/post construction conditions is 

expected to be major resulting in effects 

that are difficult to mitigate, such as loss of 

functional wildlife habitat or significant 

vegetation loss. 

 

Moderate The difference between baseline and 

construction/post construction conditions 

are expected to be limited in duration 

and/or spatial extent or result in effects that 

can be effectively reduced through 

mitigation.  

 

Low The difference between baseline and 

construction/post construction conditions is 

expected to be minor resulting in effects 

that will be easily mitigated. 
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Table 7-2 
Description of Class Sensitivity Ratings for Vegetation and Wildlife Habitat 

Class Description 

Class A Sensitivity These areas present high sensitivity when considering 

vegetation removal and/or excavation. They are relatively 

large, unbroken, and undisturbed patches of mature forest with 

well-developed canopy, floor, and mid-story habitat structures. 

Class A sensitivity areas are found along much of the park’s 

perimeter and therefore also provide edge effect. These areas 

contain excellent habitat for migratory species, raptors and 

mammals and likely contribute to wildlife movement corridors 

along the river valley. 

Class B Sensitivity These areas present moderate sensitivity as wildlife habitat 

when considering vegetation removal and/or excavation. They 

contain nesting habitat for migratory species and large edge 

effects as they are typically isolated stands of shrubs and 

trees. They are large enough that some raptor species may 

establish nests in these patches, but not so large as to be 

considered continuous or unbroken forest. They are not as 

likely to contribute to wildlife movement as they are not part of 

a continuous corridor. 

Class C Sensitivity These areas present low sensitivity as wildlife habitat when 

considering vegetation removal and/or excavation. Generally, 

these areas are comprised of a single large tree or a cluster of 

small trees and shrubs. Migratory bird nests in these areas are 

relatively easy to locate as the Class C areas are not large and 

habitat features are not as hidden as those of Class A and B 

areas. 

Class D Sensitivity These areas present limited sensitivity when considering 

impacts to wildlife habitat of vegetation removal and/or 

excavation. Generally, they are high traffic areas containing 

mostly grasses, forbs, and weeds. Few species are likely to 

use these areas due to the presence of park guests in visitor 

areas and livestock in the holding pens. 

 

  



Legend:
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7.2 PROJECT-SPECIFIC DESCRIPTION AND IMPACT ANALYSIS 

7.2.1 Train Barn 

 

As previously mentioned, construction of the 1,000 m2 train barn will occur in the existing maintenance yard.  

The train barn building is anticipated to be 9.5 m in height.  A slab foundation will be constructed on grade 

with perimeter beams and piles.  Minor regrading work may be required.  Excavation of a 49.77 m2 

inspection pit and a 11.81 m2 wheel pit, will be constructed below grade within the train barn building.  

Groundwater seepage is not expected to be a significant concern during excavation work associated with 

the train barn (Thurber 2018).  Existing infrastructure will be disassembled and removed from site and 

transported to appropriate waste management facilities, as required.  The existing above-ground storage 

tanks will be relocated to a storage structure in the southeast corner of the project area.  As the 

construction of the train barn will occur within the existing maintenance yard, which has been previously 

disturbed, there will be no change in the amount of disturbed area or class A, B, C, or D habitats within FEP 

(Figure 7-1). 

 

As the maintenance yard is previously disturbed the potential impacts associated with the construction of 

the train barn at this location are low.  Potential environmental impacts to groundwater, soils, vegetation, 

wildlife, and historical resources are summarized in Table 7-3 along with associated mitigation strategies.  

Construction activities associated with the train barn will follow the recommendations and mitigations from 

the project specific geotechnical investigation (Thurber 2018) (Appendix B).  

Table 7-3 
Summary of Environmental Impacts and Mitigation Strategies – Train Barn 

Environmental 

Component 

Environmental 

Impacts 

Mitigation Strategies 

Groundwater Encountering 

groundwater during 

excavation work. 

Pump out groundwater following practices 

recommended within Environmental Construction 

Operations (ECO) Plan. 

Soils Potential 

contamination. 

Follow the recommendations outlined in the updated 

Phase I ESA developed for this project as per Nichols 

Environmental 2018. 

 

Groundwater Soils Vegetation Wildlife Fish Historical 
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Environmental 

Component 

Environmental 

Impacts 

Mitigation Strategies 

Vegetation Introduction and/or 

spread of weeds. 

Ensure that equipment has been washed and cleaned 

of debris prior to arrival on-site to help prevent spread 

of weeds.  Existing infestations of common tansy and 

scentless chamomile within the project area will be 

mechanically controlled through methods such as 

mowing or handpicking. 

Wildlife Disruption of birds 

nesting in existing 

storage building. 

Disassembly and removal of existing storage building 

outside of migratory birds nesting period, mid April to 

late August.  If storage building must be 

disassembled and removed within the migratory birds 

nesting period contact a qualified biologist to conduct 

a pre-construction wildlife survey to verify whether 

there are any active bird nests and follow 

recommendations made by qualified biologist. 

Historical 

Resources 

Discovery of 

archaeological or 

palaeontological 

resources during 

excavation of pits.  

Report any historical resource finds to ACT. 

 

7.2.2 Train Tracks 

 

Two sets of single tracks, constructed using steel rails and wooden ties, will connect the train barn to the 

existing train tracks within FEP.  Both sets of tracks will be approximately 80 m in length to the train barn.  

Permanent tree removal and vegetation clearing is required through a forest stand mapped as Class B and 

C sensitivity habitats.  Approximately 520 m2 of Class C and 126 m2 of Class B sensitivity habitats will be 

cleared for the construction and installation of the train tracks (Figure 7-1).  Additionally, the re-alignment 

activities of the main loop track may involve handling and removal of creosote-treated ties.  Excavation is 

not anticipated for the construction of the tracks; however, if creosote-treated ties need to be removed they 

will need to be disposed of at an appropriate waste management facility.  

Soils Vegetation Wildlife Fish Historical 
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Table 7-4 
Summary of Environmental Impacts and Mitigation Strategies – Train Tracks 

Environmental 

Component 

Environmental 

Impacts 

Mitigation Strategies 

Soils Potential 

contamination from 

creosote-treated rail 

ties. 

Follow the recommendations outlined in the updated 

Phase I ESA developed for this project (Nichols 

Environmental 2018). 

Vegetation Loss of trees and 

native vegetation. 

 

Introduction and/or 

spread of weeds. 

Urban Forestry Department must be consulted on all 

vegetation disturbance and protection measures as 

they directly relate to the project work; the Urban 

Forestry Department will perform all tree/vegetation 

removal and maintenance activities. 

 

Survey and mark out construction boundaries for train 

tracks to avoid unnecessary vegetation clearing. 

 

Ensure that equipment has been washed and cleaned 

of debris prior to arrival on-site to help prevent spread 

of weeds.  Existing infestations of Canada thistle within 

the project area will be mechanically controlled through 

methods such as mowing or handpicking. 

Wildlife Disturbance to birds 

nesting in forested 

area. 

Complete tree removal and vegetation clearing 

activities outside of migratory birds nesting period and 

early nesting period of some non-migratory birds, mid 

February to late August.  If vegetation clearing must 

be completed within the migratory birds nesting period 

contact a qualified biologist to conduct a pre-

construction wildlife survey to verify whether there are 

any active bird nests and follow recommendations 

made by qualified biologist. 

Historical 

Resources 

Discovery of 

archaeological or 

palaeontological 

resources. 

Report any historical resource finds to ACT. 
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7.3 GENERAL RECOMMENDED MITIGATION STRATEGIES 

General mitigation strategies and best management practices for this project will include: 

 

• Limit extent of project footprint by overlapping with existing disturbed areas as much as possible.  

Survey and flag limits of work area prior to construction; 

• Review tree pruning and removal requirements with the City of Edmonton Urban Forestry 

Department at least 4 weeks prior to site activities;  

• Clean all equipment prior to arriving on site and upon leaving the work area to prevent the potential 

introduction and spread of invasive species and/or weeds; 

• Remove construction waste at appropriate waste management facilities and ensure the site is clean 

of debris upon completion; and 

• Retain emergency spill kits in all equipment in the event of an accidental spill or release. 

 

The following plans must be completed by the Contractor and provided to the City ENVISO manager before 

proceeding with project work. 

 

• An Environmental Construction Operations Plan that follows the requirements in the 2017 ECO 

Plan Framework and includes an Erosion and Sediment Control (ESC) Plan. 

• A Restoration and Landscape Plan for any disturbed areas that meets existing site conditions; any 

damages to parkland must be restored to City of Edmonton Design and Construction Standards, 

and City Operations satisfaction; and 

• Completion of an ENVISO Checklist. 

 

A copy of the preliminary Landscape Plan is included in Appendix D. 
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8 Conclusion 

The work associated with the re-location of the steam train is expected have minimal environmental impacts 

as it will occur on previously disturbed land and low sensitivity areas.  Environmental impacts will be 

avoided or minimized by following the mitigation measures and recommendations described above.  

 

Environmental monitoring is recommended during construction.  City personnel should be notified 

immediately of any wildlife encounters or other environmental concerns relating to this project.  

Environmental permits and approvals, the project ECO Plan, and ESC Plan should be adhered to and 

available on site during all project work. 
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Closure 

This report was prepared for the GEC Architecture to meet the requirements of the City’s Parks and 

Biodiversity office under Bylaw 7188. 

 

The services provided by Associated Environmental Consultants Inc. in the preparation of this report were 

conducted in a manner consistent with the level of skill ordinarily exercised by members of the profession 

currently practicing under similar conditions.  No other warranty expressed or implied is made. 

 

Respectfully submitted, 

Associated Environmental Consultants Inc. 

 

 

 

 

 

 

Brett Bodeux, M.Sc., P. Biol. 

Environmental Scientist  
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1. INTRODUCTION 

This report presents the results of a geotechnical investigation undertaken by  
Thurber Engineering Ltd. (Thurber) for the proposed Train Barn Building at the Fort Edmonton 
Park (FEP) located in Edmonton, Alberta. 

The geotechnical investigation was carried out in general accordance with our proposal letter 
dated June 18, 2018 to Ms. Christina Tatarniuk of the City of Edmonton. Authorization to 
proceed with the work was received from Ms. Tatarniuk via an e-mail dated June 26, 2018. 

The scope of work did not include any environmental soil and groundwater contamination 
assessment.  

It is a condition of this report that Thurber’s performance of its professional services is subject to 
the attached Statement of Limitations and Conditions. 

2. PROJECT DESCRIPTION  

Based on information provided in the Schematic Design Report dated July 2018 by GEC 
Architecture, it is understood that two building types are being considered for the design of the 
FEP Train Barn building and their design strategy is as follows: 

The first design strategy includes the design of a temporary sprung tent structure. This structure 
will be used to temporarily store the train while the existing train barn at FEP is demolished. 
Construction of a permanent pre-engineered building will be located on the existing train barn 
site. Once completed, the train will be relocated to the new facility. Geotechnical 
recommendations for this option can be provided upon request. Additional geotechnical test 
holes may be required depending on the proposed location of the sprung tent structure. An 
additional geotechnical investigation will be required at the existing train barn location to provide 
geotechnical recommendations for the pre-engineered building. 

The second design strategy includes the design of a permanent pre-engineered building. The 
train will remain in the existing structure until completion of the new train barn facility. This 
design strategy includes the construction of a new train barn with a total footprint of about  
835 m2 and a reduced footprint option of about 420 m2. The facility will include maintenance 
pits, an overhead crane, mezzanines and maintenance tracks. The development also includes a 
retaining wall and a gravel access road on the property. The geotechnical investigation 
presented herein was undertaken for this design option. 
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3. GEOTECHNICAL INVESTIGATION 

3.1 Field Drilling Program 

Four test holes, TH18-15 through -18, were drilled on July 12th, 2018 at the proposed location 
for the new train barn building. The test holes were advanced to a depth of 10.4 m below 
existing ground surface, using a track mounted drill rig operated by All Service Drilling Inc. The 
approximate test hole locations are shown on Drawing 23350-1, in Appendix A.  

Prior to commencing the drilling program, Alberta-One-Call and a private locator was contacted, 
and the test hole locations were cleared of underground utilities.  

Disturbed soil samples were obtained from the auger flights during drilling and Standard 
Penetration Tests (SPTs) were carried out at selected depths in the test holes. The undrained 
shear strength (Cpen value) of cohesive samples were estimated using a pocket penetrometer. 
Water levels were noted during and after completion of the drilling. 

On completion of drilling, two standpipe piezometers were installed within the project site to 
allow future groundwater levels monitoring. The standpipe piezometers were monitored upon 
completion of the installation, and again on August 10, 2018, approximately one month after 
completion of drilling. 

3.2 Laboratory Testing 

Laboratory testing included visual classification and determination of the natural moisture 
content of all soil samples. In addition, grain size analysis, Atterberg Limits and water soluble 
sulphate content tests were carried out on selected representative soil samples.  

The results of the drilling and laboratory program are presented and summarized on the test 
holes logs in Appendix B. An explanation of the symbols and terms used to describe 
observations in the test holes logs and the Modified Unified Soil Classification are also provided 
in Appendix B.  

4. SITE DESCRIPTION 

4.1 Surface Conditions 

The proposed new location for the train barn is on the south side of an existing maintenance 
building at FEP. A gravel surfaced access road enters the east side of the development and  
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C-Can containers are currently located within the centre of the proposed train barn building 
footprint. 

A retaining wall approximately 1.8 m in height is proposed on the north side of the proposed 
train barn building. A new gravel surfaced access road to provide access for fire trucks is also 
proposed for the new development. The current ground elevation based on the surveyed 
locations of the test holes is approximately 631 m. 

4.2 Subsurface Conditions  

The general subsurface conditions encountered at the test hole locations, in descending order, 
consisted of the following main stratigraphy: 

 Fill 

 Clay  

 Sand and Gravel 

 Clay shale and sandstone bedrock. 

Further descriptions of the main soil layers are provided in the following sections. A detailed 
description of subsurface conditions observed at each test hole location is presented on the test 
hole logs in Appendix B. The detailed description in Appendix B should be used in preference to 
the generalized descriptions given below. 

4.2.1 Fill 

A thin brown silty gravel fill layer was encountered at ground surface in three test holes  
(TH18-16 through -18) and ranged in thickness from 50 mm to 125 mm. The moisture content of 
the gravel fill ranged from 5 to 6 percent. 

Clay fill was encountered at ground surface or underlying the gravel fill in all test holes. The clay 
fill was generally brown, silty, with some sand and trace amounts of gravel, and extended to 
depths ranging from 0.8 m to 2.3 m. The moisture content of the clay fill ranged from 12 to  
34 percent. One SPT N value in the clay fill was 28 blows per 300 mm penetration indicating a 
very stiff consistency. 

One Atterberg Limits test conducted on a clay fill sample indicated liquid and plastic limits of  
146 and 26 percent respectively, indicating that the clay fill is of high plasticity. 
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4.2.2 Clay  

Clay was encountered below the fill in three test holes (TH18-15 through -17) and extended to 
depths ranging from 2.3 m to 5.3 m. The clay was generally brown, silty, sandy and contained 
trace amounts of gravel, coal and oxides. The natural moisture content of the clay ranged from 
about 10 to 17 percent. SPT N values in the clay ranged from 13 to 26 blows per 300 mm 
penetration indicating a stiff to very stiff consistency. 

One Atterberg Limits test conducted on a clay sample indicated liquid and plastic limits of  
47 and 24 percent respectively, indicating that the clay is of medium plasticity. 

4.2.3 Sand and Gravel 

Sand and gravel layers of various thickness were encountered at depths ranging from about  
1.5 m to 5.3 m. The sand and gravel was generally brown, silty, clayey and contained traces of 
cobbles. The natural moisture content of the sand ranged from about 5 to 17 percent. SPT N  
values in the sand and gravel ranged from 9 to 30 blows per 300 mm penetration, indicating a 
compact relative density. 

Grain size analysis tests undertaken on two selected sand and gravel samples from test holes 
TH18-15 and -17 indicated 45 to 46 percent gravel, 35 to 42 percent sand, and 13 to 19 percent 
fines content (silt and clay sizes passing the 80 µm sieve). 

4.2.4 Clay Shale and Sandstone Bedrock 

Clay shale and sandstone layers were encountered in all the test holes at depths ranging 
between 3.8 m and 5.3 m below ground surface and extended to the test hole termination 
depths of 10.4 m. The natural moisture content of the bedrock ranged from approximately  
8 to 22 percent. SPT N values in the bedrock ranged from 26 to over 100 blows per 300 mm 
penetration, indicating a very stiff to very hard consistency in soil mechanics terminology, or 
extremely weak rock in rock strength classification. 

4.3 Groundwater Conditions 

Depths of groundwater seepage encountered in the test holes during drilling are shown on the 
test hole logs in Appendix B. Table 4.1 summarizes the groundwater levels measured during the 
field program and again on August 10, 2018.  
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TABLE 4.1 
FORT EDMONTON PARK TRAIN BARN 

SUMMARY OF GROUNDWATER, SEEPAGE, AND SLOUGH CONDITIONS  
 

TEST  
HOLE 

TEST 
HOLE 

DEPTH  
(m) 

B.G.S.* 

PIEZOMETER 
DEPTH  

(m) 
B.G.S.* 

SEEPAGE 
(m) 

B.G.S.* 

SLOUGH ON 
COMPLETION 

(m) 
B.G.S.* 

FREE WATER 
ON 

COMPLETION 
B.G.S* (m) 

GROUNDWATER 
LEVEL IN 

STANDPIPE 
PIEZOMETERS 
August 10, 2018 

(m) 
B.G.S.* 

GROUNDWATER 
ELEVATION IN 

STANDPIPE 
PIEZOMETERS 
August 10, 2018 

 (m) 

TH18-15 10.4 9.8 5.3 10.1 Dry 4.9 625.9 

TH18-16 10.4 - 4.6 8.8 Dry - - 

TH18-17 10.4 - - 8.1 Dry - - 

TH18-18 10.4 9.6 - 9.8 Dry 5.8 625.3 
* Below existing ground surface at time of drilling 

Based on the short term groundwater level readings in the standpipe piezometers, the 
groundwater levels at the site appears to range from about 4.9 m to 5.8 m below ground 
surface, with corresponding groundwater elevations of about 630.83 m and 631.10 m, 
respectively. The groundwater elevations are near the top of the bedrock stratum. 

It should be noted that the groundwater levels can vary in response to seasonal factors and 
precipitation; hence, the actual groundwater conditions at the time of construction could vary 
from those recorded during this investigation. 

4.4 Frost Effects 

The expected depth of frost penetration was estimated for the averaged properties of the clay 
soils encountered in the test holes for both the mean annual Air Freezing Index (AFI) of 1440 oC 
and the 50 year return period Air Freezing Index of 2,400 oC days. The mean annual depth of 
frost penetration for the clay soils is estimated to be about 1.6 m, and the penetration for a  
50 year period is about 2.4 m. The depth of frost penetration would be considerably deeper, up 
to 3.5 m deep, if sand or sand fill is used for backfilling of utility trenches. 

The estimated depths of frost penetration are for uniform soil layers with no insulation cover. 
Snow cover and/or topsoil may reduce frost penetration. The 50-year return frost penetration 
depth is typically used for design. 
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5. GEOTECHNICAL RECOMMENDATIONS – TRAIN BARN BUILDING  

5.1 Site Evaluation  

Results of the geotechnical investigation indicate that the proposed train barn building site is 
underlain by a sequence of fill over clay, sand and gravel, and bedrock in descending order. 
Available information indicates that the majority of the train barn building will be set at one level. 
However, there will be maintenance pits that will be depressed about 1.6 m below the main floor 
level.  

It is understood that the building may be founded on cast-in-place concrete end bearing piles 
and the interior building slab founded on friction piles. Recommendations for both foundation 
types are presented herein. 

Recommendations for site grading, temporary excavation, drainage, backfilling and foundation 
design parameters are provided in the following sections. 

5.2 Site Grading 

All topsoil, organics and any deleterious material should be removed from below the new fill 
areas prior to fill placement. The base of the excavations should be proof rolled and inspected 
by qualified geotechnical personnel to confirm that all unsuitable materials have been removed 
below the building and paved areas and to identify wet or soft areas. Wet or weak areas may be 
subexcavated and replaced with drier soils or granular fill or alternatively modified with cement. 

For paved areas where the design subgrade level is less than 0.3 m above the stripped ground 
level, the stripped grade should be subcut to a depth of 0.3 m below design subgrade level, or 
as required to reach a stable base. 

Engineered fill (if required) for site grading should consist of low to medium plastic clay placed 
and compacted in lifts not exceeding 150 mm in compacted thickness. Silt and silty sand are not 
considered suitable for site grading around buildings as they are prone to frost susceptibility. 
The uniformity and compactive effort of the engineered fill are important in minimizing the 
potential for differential settlement. The following recommendations are provided for fill 
placement and compaction: 

 All site grading fill to be placed under any access road or sidewalk should be placed in 
maximum 150 mm thick lifts and compacted to at least 98 percent of Standard Proctor 
Maximum Dry Density (SPMDD) within +/-2 percent of Optimum Moisture Content 
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(OMC) except for the upper 150 mm of the subgrades which should be compacted to at 
least 100 percent of SPMDD within +/-2 percent of OMC 

 All fill used for landscaping purposes should be compacted to at least 92 percent of 
SPMDD to avoid potential future excessive settlements that could affect site drainage. 

 Frozen soil should not be used for backfill.  

 The lift thickness and in-situ density of compacted fills should be confirmed by field 
density test measurements during construction. 

It is recommended that the finished subgrade below pavements and sidewalks be sloped at a 
minimum gradient of 1 percent toward catch basins or ditches to drain subsurface water away 
from the roadways and structures. This will reduce the likelihood of ponding of water which 
could result in frost heaving of the clay subgrade. The final compacted subgrade surface should 
be proof-rolled to confirm that surface deflections are minimal under the influence of construction 
traffic. 

5.3 Excavation and Drainage 

It is understood that the train barn will have maintenance pits that will be situated about 1.6 m 
below the main floor level. 

Open excavations are considered feasible to construct the lower level. Temporary shoring may 
be used to support the excavation walls where sufficient space is not available. 

Temporary excavation slopes through the clay soils for the train barn building should be sloped 
not steeper than 1H:1V. Flatter slopes may be required if soft clay or water bearing silt, gravel 
and sand layers are encountered during excavations. Excavated material should be kept back 
from the top of the excavation by at least a distance equal to the excavation depth.  

Short term groundwater levels were measured at about 4.8 m or deeper below existing ground 
surface. On this basis, groundwater seepage is not expected to be a significant concern during 
construction.  Where groundwater seepage is encountered it is expected to be of a magnitude 
that can be handled by perimeter ditches, sumps and pumps where necessary. 

The ground surface outside the excavation should be sloped at a grade of at least 2 percent to 
shed water away from the building. Consideration should be given to covering the excavated 
slopes with tarps to reduce erosion, raveling, and sloughing of excavation walls during periods 
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of rain. 

5.4 Building Foundations 

It is understood that the preferred foundation type for the pre-engineered train barn building are 
cast-in-place concrete piles. The following foundation types are considered feasible for the train 
barn building: 

 Cast-in-place Concrete End-Bearing Piles, and  

 Cast-in-place Concrete Friction Piles. 

Due to the presence of sand and gravel below clay, temporary casing will be required for the 
installation of cast-in-place concrete piles at this site. 

Recommendations for design of cast-in-place concrete piles are provided in the following 
sections. Additional recommended construction procedures are provided in Appendix C. 

5.4.1 Cast-in-Place Concrete End Bearing Piles 

Cast-in-place concrete end bearing piles for support of the train barn building may be designed 
and installed according to the following recommendations: 

a) End bearing pile bases should be founded at least 2 m into the hard to very hard clay 
shale bedrock at a suggested basing elevation of about 623 m. Where water bearing 
sandstone layers are encountered within the belling depth, it may be necessary to 
extend the piles deeper such that the pile bells are completed within the self-supporting 
clay shale. 

b) End bearing piles founded at least 2 m into the hard to very hard clay shale may be 
designed using a factored ULS end-bearing resistance of 1,000 kPa, based on an 
ultimate end bearing resistance of 2,500 kPa and a geotechnical resistance factor of 0.4. 

c) Skin friction should not be included in the design of end bearing piles at this site. 

d) Straight shaft or belled piles may be used for end bearing piles. In the case of belled 
piles, the bell diameter to shaft diameter ratio should not exceed 3:1, and the roof of the 
bell should not be sloped at more than 30º to the vertical. 
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e) A minimum pile depth of 2.5 times the bell diameter has been assumed in calculating  
the above bearing capacity. If less cover is provided, the specified bearing capacity must 
be reduced. 

f) A minimum pile spacing of belled piles of 2.5 shaft diameters is recommended. In 
addition, the edge to edge spacing between adjacent bells should be at least 0.5 m to 
minimize potential conflict during pile installations. Where bells are closer than one bell 
diameter, the adjacent piles in groups should not be excavated and poured until the 
initial pile base sets up for at least 24 hours to prevent potential blow out and 
disturbance of the concrete. 

g) A minimum pile shaft diameter of 400 mm is recommended to prevent voids from 
forming during pouring of the concrete. Larger pile diameters are expected to be 
required due to casing requirements and also due to expected pile loads. 

h) Longitudinal reinforcement should be provided to resist potential uplift forces on the pile 
due to frost action or seasonal moisture variations. If piles are designed as tension 
elements, longitudinal reinforcing steel should extend into the pile bells, and the piles 
should be designed to resist the anticipated uplift stresses. 

i) All pile excavations should be thoroughly cleaned and visually inspected by qualified 
geotechnical personnel prior to pouring of the concrete to ensure a satisfactory base has 
been achieved. No water, slough or disturbed material should be allowed to remain in 
the pile excavations. 

j) Temporary steel casing(s) may be required during pile installation to extend the piles 
through the sand and granular layers encountered below the clay stratum and to prevent 
seepage and/or sloughing.  

k) Cobbles and boulders, if encountered in the clay, could hamper the installation of the 
piles. The contractor should be suitably equipped to deal with this situation if it occurs. 

l) Concrete should be poured immediately after drilling in order to reduce the potential for 
seepage and sloughing soil.  

m) The concrete materials and construction methods used should comply with  
CSA A23.1-09/A23.2-09. 
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5.4.2 Cast-in-Place Concrete Friction Piles 

Cast-in-place concrete friction piles should be designed and installed in accordance to the 
recommendations given below. 

a) Table 5.1 provides the ultimate and factored ULS shaft resistance values that may be 
used for the design of concrete friction piles: 

TABLE 5.1 
CAST-IN-PLACE CONCRETE FRICTION PILES 

ULS SHAFT RESISTANCE PARAMETERS 
 

DEPTH 
BELOW 

EXISTING 
GROUND 

LEVEL 
(m) 

SOIL 
TYPE 

ULTIMATE 
SHAFT 

RESISTANCE 
(kPa) 

FACTORED ULS SHAFT 
RESISTANCE (kPa) 

Compression 
(Φ =0.4) 

Tension 
(Φ=0.3) 

0 – 1.5(1) Fill 0 0 0 
1.5 - 5 Clay /Sand and Gravel 40 16 12 

Below 5 Clay Shale/Sandstone 80 32 24 
Note: 1) Ignore upper 1.5 m below ground surface or depth of fill, whichever is greater 

 
b) The shaft resistance should not be included in the upper 1.5 m of the pile below final 

grade or within the depth of fill, whichever is greater to allow for the possibility of soil 
drying and shrinking away from the pile shaft. 

c) End-bearing resistance should not be included in calculating the design load of a  
friction pile.  

d) A minimum pile spacing of 2.5 shaft diameter is recommended for straight shaft  
concrete piles. 

e) A minimum pile shaft diameter of 400 mm is recommended to prevent voids from 
forming during pouring of the concrete. 

f) A minimum pile length of 6 m below finished site grade is recommended for lightly  
loaded friction piles that may be subjected to freezing temperatures, either during 
construction or long-term, to provide sufficient uplift resistance to frost heave forces in 
unheated areas. 
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g) Longitudinal reinforcement should be provided through the pile shaft to resist potential 
uplift forces on the pile. If piles are designed as tension elements, the pile reinforcing 
should be designed to resist the anticipated uplift stresses. 

h) Water should not be allowed to accumulate at the base of the pile hole prior to placing 
concrete. A temporary casing should be available onsite and used as required to seal 
the pile holes during excavation. 

i) Concrete should be poured immediately after drilling of the pile hole to reduce the risk of 
groundwater seepage and sloughing soil.  

5.5 Concrete Floor Slabs 

Concrete slab on grades may be founded on the native soils or on well compacted granular fill 
subject to the following recommendations.  

All soft and disturbed materials should be sub-excavated from below the basement slab and 
replaced with well compacted gravel fill or fillcrete.  

It should be recognized that high plastic clay and clay shale may be present at shallow depth 
below the lower level floor slab. This material is prone to swelling and shrinkage in response to 
variation of water content as a result of drying or wetting. Care should be taken to prevent 
desiccation and drying of the clay shale. Any material that becomes overdried or wetted should 
be subexcavated and replaced with gravel. 

It is recommended that, once exposed, the floor slab subgrades be inspected by geotechnical 
personnel to sample and assess its plasticity. If the floor slab subgrades consist of high plastic 
clay, the upper 300 mm should be subexcavated and replaced with crushed gravel to reduce 
the potential movement as a result of variation of water content.  

A minimum of 150 mm of gravel backfill is recommended beneath floor slabs and along the 
outside of grade beams for leveling and drainage purposes. Coarse material greater than  
50 mm in diameter should be avoided directly beneath the floor slab to prevent stress 
concentrations within the slab. The granular leveling course should be compacted to a uniform 
dry density of about 98 percent of SPMDD.  

Where provisions for handling radon extraction are required, as outlined in the National Building 
Code Article 6.2.1.1, these should generally follow the requirements of EPA 625/R-92/016. This 
specified a minimum of 100 mm of coarse aggregate meeting Size #5 specification  
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(100, percent passing 37.5 mm, not more than 10 percent passing a 9.5 mm sieve) as defined 
in ASTM C-33-90 be provided directly below the floor slab. The gravel layer should be 
enveloped by a non-woven geotextile layer above and below, and a poly barrier (or equivalent) 
directly below the concrete slab.  

5.6 Backfill Behind Lower Level Retaining Walls 

Free-draining clean granular material (less than 5 percent passing a No. 200 sieve) would be 
the first choice of material for backfilling against the below ground retaining walls as it compacts 
relatively easily and does not settle significantly with time. The backfill should be carefully 
placed against the lower level walls to avoid over-compaction of the material and distress to the 
walls, and should be capped with an impervious barrier, such as a compacted clay layer of 
about 300 mm thickness.  

The on-site clay material is not as desirable for backfilling because it remains in hard chunks 
and it is difficult to obtain uniform compaction resulting in non-uniform ground settlement with 
time. If it is necessary to use clay material against the train barn building walls, then it should be 
free from organic content and should be broken down with no large chunks of clay remaining. 
The clay should be carefully placed and hand tamped in lifts of 150 mm or less to ensure 
uniform compaction.  

Backfilling should be delayed until the concrete in the foundation wall has gained  
sufficient strength. Premature backfilling or backfilling with excessive force may crack the 
foundation walls. Heavy compaction equipment should not be allowed to operate within a 
distance of about 1.5 m from the face of the wall to prevent potential for overstressing of the 
building walls. 

The ground surface should be sloped at a grade of at least 2 percent away from the building to 
shed water away from the building. 

5.7 Lateral Earth Pressures  

A triangular earth pressure distribution may be used for design of structures resisting earth 
pressures. The parameters to be used will depend upon the extent and direction of movement 
of the soil, the nature and extent of the backfill, and groundwater conditions. The horizontal 
earth pressure, ph, may be calculated as follows using the earth pressure coefficients given in 
Table 5.2 provided the backfilling is carried out as recommended in Section 5.6. 
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 ph = k [(W x H) + q] (kPa) 

Where: 

k  = the appropriate coefficient of earth pressure from Table 5.2 

W = the bulk unit weight, in kN/m3 

H = the depth below backfill surface, in m 

q = surcharge pressure (kPa) 

TABLE 5.2 
EARTH PRESSURE COEFFICIENTS FOR PERMANENT RETAINING WALL 

ASSUMING VERTICAL WALL, GOOD SURFACE DRAINAGE, AND HORIZONTAL 
BACKFILL 

 

SOIL DESCRIPTION 
BULK UNIT 

WEIGHT 
kN/m3 

ASSUMED 
FRICTION 

ANGLE 
Ka 

ACTIVE 
Ko 

AT-REST 
KP 

PASSIVE 

Native Clay 20 25 0.41 0.58 2.5 

Gravel Backfill  
(compacted to 95 percent of 

SPMDD) 
21.5 35 0.27 0.43 3.7 

 

For rigid foundation walls that are restrained from movement such as the maintenance pit walls, 
the at-rest earth pressure should be used. Active earth pressures may be used for the design of 
relatively low retaining walls, which can be allowed to move laterally at the top a distance of 
0.01 times the height of the wall. Appropriate load factors should be applied to earth pressures 
in Limit States Design. The passive pressure will be mobilized when the top of the wall has 
moved into the backfill a distance of 0.02 times the height of the wall. A geotechnical resistance 
factor of 0.5 should be applied to the passive pressure determined from the values given in 
Table 5.2. 

The earth pressures are governed by the soil type and the extent of selected backfill material 
behind the wall. To mobilize the recommended active earth pressure values, the mobilized soil 
zone behind the wall is typically defined by a wedge-shaped zone delineated by projecting a 
1H:1V line to ground surface from a point located 0.5 m into the soil from the base of the wall 
footing. To mobilize the recommended passive earth pressure values, the mobilized soil zone 
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behind the wall is typically defined by a wedge-shaped zone delineated by projecting a 2H:1V 
line from the base of the wall footing.  

Where traffic or other live loads may travel or operate near the retaining wall the horizontal 
pressures due to the live load should be superimposed on the static earth pressures. 

5.8 Concrete Grade Beams 

Piles used to support the building may require concrete grade beams and pile caps along the 
top of the piles. Precautions should be taken to prevent heaving of the grade beams due to 
seasonal moisture variation. 

The recommended construction procedures for preventing heave under the grade beam are 
through use of a crushable non-degradable void form material (such as Beaver Plastics Frost 
Cushion) as shown in Figure 6.1. The grade beam must be designed in accordance with the 
crushing strength of the void filler used and the piles must be able to resist the resulting  
uplift load. 
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FIGURE 6.1  
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5.9 Cement Type 

Two tests were conducted to determine the water-soluble sulphate ion (SO4) content of soil 
samples recovered from the boreholes. These tests showed the presence of 0.02 percent 
water-soluble sulphate ion content in the soil samples, indicating that there is no potential for 
sulphate attack on the subsurface concrete. As a result, CSA Type GU (General Use hydraulic 
cement) may be used in the subsurface concrete at this project site.  

The recommendations stated above for the subsurface concrete at this site may require further 
additions and / or modifications due to structural, durability, service life or other considerations 
which are beyond the geotechnical scope. 

In addition, if imported material is required to be used at the site and will be in contact with 
concrete, it is recommended that the fill soil be tested for sulphate content to determine whether 
the above stated recommendations remain valid. 

5.10 Gravel Structure for Access Road 

It is understood that the access road will be used by light vehicles with occasional fire trucks.  
For the access roadway, the following alternative pavement structures were determined: 

UNREINFORCED STRUCTURE REINFORCED STRUCTURE 

450 mm Crushed Granular Base Course over  
300 mm of prepared subgrade 

300 mm Crushed Granular Base Course over 
Biaxial Geogrid (Tensar BX-1100 or equivalent) over 
Non-woven geotextile (Nilex 4551 or equivalent) over 
300 mm prepared subgrade 

 
A need for continuing grading and maintenance is to be anticipated for graveled surfaces, 
particularly where vehicles are turning and braking. Although the above granular surfaced 
sections would generally be expected to perform satisfactorily, maintenance will be required to 
repair localized structurally damaged areas and/or to fill and level rutted areas. Additional gravel 
may be required to restore the gravel section at the damaged or rutted areas. 

Prior to placing the gravel, any surficial contamination or loose material should be removed. The 
replacement gravel should consist of suitable crushed gravel compacted to the specified 
compaction level. A stockpile of suitable crushed gravel should be kept at the site for 
maintenance of the gravel surfaces. 

Access road materials should be supplied and constructed in accordance with the latest edition 
of the City of Edmonton Design and Construction Standards. 
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5.11 Seismic Site Classification  

Based on the soil conditions encountered at the boreholes and the available geology 
information, the project site is classified as Site Class C in accordance with the site classification 
as per Table 4.1.8.4A of the National Building Code (NBCC 2005). 

6. CONSTRUCTION INSPECTIONS 

The performance of the buildings will depend upon the quality of workmanship during 
construction. This is particularly important in regard to foundation installations and other 
earthwork where variations in soil conditions could occur. Therefore, it is recommended  
that inspection be provided by qualified geotechnical personnel during foundation installation to 
confirm that they are installed in competent bearing material and that the stratigraphy is  
similar to those that have been assumed for the design. Compaction testing for backfill will also 
be required. 

7. LIMITATIONS AND USE OF REPORT 

There is a possibility that this report may form part of the design and construction documents for 
information purposes. This report was issued before any final design or construction details 
have been prepared or issued. Therefore, differences may exist between the report 
recommendations and the final design, the contract documents, or as observed during 
construction. In such instances, Thurber Engineering Ltd. should be contacted immediately to 
address these differences. 

Designers and contractors undertaking or bidding the work should examine the factual results of 
the investigation, satisfy themselves to the adequacy of the information for design and 
construction, and make their own interpretation of the data as it may affect their proposed scope 
of work, cost, schedules, safety and equipment capabilities. 



STATEMENT OF LIMITATIONS AND CONDITIONS 
 

1.  STANDARD OF CARE 

This Report has been prepared in accordance with generally accepted engineering or environmental consulting practices in the applicable jurisdiction. 
No other warranty, expressed or implied, is intended or made. 

2.  COMPLETE REPORT 

All documents, records, data and files, whether electronic or otherwise, generated as part of this assignment are a part of the Report, which is of a 
summary nature and is not intended to stand alone without reference to the instructions given to Thurber by the Client, communications between 
Thurber and the Client, and any other reports, proposals or documents prepared by Thurber for the Client relative to the specific site described herein, 
all of which together constitute the Report. 

IN ORDER TO PROPERLY UNDERSTAND THE SUGGESTIONS, RECOMMENDATIONS AND OPINIONS EXPRESSED HEREIN, REFERENCE MUST BE 
MADE TO THE WHOLE OF THE REPORT. THURBER IS NOT RESPONSIBLE FOR USE BY ANY PARTY OF PORTIONS OF THE REPORT WITHOUT REFERENCE 
TO THE WHOLE REPORT. 

3.  BASIS OF REPORT 

The Report has been prepared for the specific site, development, design objectives and purposes that were described to Thurber by the Client. The 
applicability and reliability of any of the findings, recommendations, suggestions, or opinions expressed in the Report, subject to the limitations provided 
herein, are only valid to the extent that the Report expressly addresses proposed development, design objectives and purposes, and then only to the 
extent that there has been no material alteration to or variation from any of the said descriptions provided to Thurber, unless Thurber is specifically 
requested by the Client to review and revise the Report in light of such alteration or variation. 

4.  USE OF THE REPORT 

The information and opinions expressed in the Report, or any document forming part of the Report, are for the sole benefit of the Client. NO OTHER 
PARTY MAY USE OR RELY UPON THE REPORT OR ANY PORTION THEREOF WITHOUT THURBER’S WRITTEN CONSENT AND SUCH 
USE SHALL BE ON SUCH TERMS AND CONDITIONS AS THURBER MAY EXPRESSLY APPROVE. Ownership in and copyright for the contents 
of the Report belong to Thurber. Any use which a third party makes of the Report, is the sole responsibility of such third party. Thurber accepts no 
responsibility whatsoever for damages suffered by any third party resulting from use of the Report without Thurber’s express written permission. 

5. INTERPRETATION OF THE REPORT 

a)  Nature and Exactness of Soil and Contaminant Description: Classification and identification of soils, rocks, geological units, contaminant materials 
and quantities have been based on investigations performed in accordance with the standards set out in Paragraph 1. Classification and 
identification of these factors are judgmental in nature. Comprehensive sampling and testing programs implemented with the appropriate 
equipment by experienced personnel may fail to locate some conditions. All investigations utilizing the standards of Paragraph 1 will involve an 
inherent risk that some conditions will not be detected and all documents or records summarizing such investigations will be based on 
assumptions of what exists between the actual points sampled. Actual conditions may vary significantly between the points investigated and the 
Client and all other persons making use of such documents or records with our express written consent should be aware of this risk and the 
Report is delivered subject to the express condition that such risk is accepted by the Client and such other persons. Some conditions are subject 
to change over time and those making use of the Report should be aware of this possibility and understand that the Report only presents the 
conditions at the sampled points at the time of sampling. If special concerns exist, or the Client has special considerations or requirements, the 
Client should disclose them so that additional or special investigations may be undertaken which would not otherwise be within the scope of 
investigations made for the purposes of the Report. 

b)  Reliance on Provided Information: The evaluation and conclusions contained in the Report have been prepared on the basis of conditions in 
evidence at the time of site inspections and on the basis of information provided to Thurber. Thurber has relied in good faith upon representations, 
information and instructions provided by the Client and others concerning the site. Accordingly, Thurber does not accept responsibility for any 
deficiency, misstatement or inaccuracy contained in the Report as a result of misstatements, omissions, misrepresentations, or fraudulent acts 
of the Client or other persons providing information relied on by Thurber. Thurber is entitled to rely on such representations, information and 
instructions and is not required to carry out investigations to determine the truth or accuracy of such representations, information and instructions. 

c)  Design Services: The Report may form part of design and construction documents for information purposes even though it may have been issued 
prior to final design being completed. Thurber should be retained to review final design, project plans and related documents prior to construction 
to confirm that they are consistent with the intent of the Report. Any differences that may exist between the Report’s recommendations and the 
final design detailed in the contract documents should be reported to Thurber immediately so that Thurber can address potential conflicts. 

d)  Construction Services: During construction Thurber should be retained to provide field reviews. Field reviews consist of performing sufficient and 
timely observations of encountered conditions in order to confirm and document that the site conditions do not materially differ from those 
interpreted conditions considered in the preparation of the report. Adequate field reviews are necessary for Thurber to provide letters of assurance, 
in accordance with the requirements of many regulatory authorities. 

6. RELEASE OF POLLUTANTS OR HAZARDOUS SUBSTANCES 

Geotechnical engineering and environmental consulting projects often have the potential to encounter pollutants or hazardous substances and the 
potential to cause the escape, release or dispersal of those substances. Thurber shall have no liability to the Client under any circumstances, for the 
escape, release or dispersal of pollutants or hazardous substances, unless such pollutants or hazardous substances have been specifically and 
accurately identified to Thurber by the Client prior to the commencement of Thurber’s professional services. 

7. INDEPENDENT JUDGEMENTS OF CLIENT 

The information, interpretations and conclusions in the Report are based on Thurber’s interpretation of conditions revealed through limited investigation 
conducted within a defined scope of services. Thurber does not accept responsibility for independent conclusions, interpretations, interpolations and/or 
decisions of the Client, or others who may come into possession of the Report, or any part thereof, which may be based on information contained in 
the Report. This restriction of liability includes but is not limited to decisions made to develop, purchase or sell land. 

HKH/LG_Dec 2014 
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Drawing 23350-1 - Site Plan Showing Approximate Test Hole Locations
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APPENDIX B 
 
 

Symbols and Terms Used on Test Hole Logs 
Modified Unified Soils Classification 

Test Hole Logs 
Laboratory Results 



VISUAL TEXTURAL CLASSIFICATION OF MINERAL SOILS1.

CLASSIFICATION

Boulders

Cobbles

Gravel

Sand

Silt

Clay

APPARENT PARTICLE SIZE

75 mm to 200 mm

Less than 0.002 mm

4.75 mm to 75 mm

0.075 mm to 4.75 mm

0.002 mm to 0.075 mm

Greater than 200 mm

TERMS DESCRIBING CONSISTENCY (COHESIVE SOILS ONLY)2.

DESCRIPTIVE TERM

Firm

Hard

Stiff

Very Soft

Soft

100 - 200 kPa

200 - 300 kPa

APPROXIMATE UNDRAINED

25 - 50 kPa

50 - 100 kPa

Less than 10 kPa

10 - 25 kPa

Very Stiff

Very Hard
Greater than 300 kPa

Code

National Building

Modified from

STANDARD PENETRATION TEST (SPT)DESCRIPTIVE TERM

TERMS DESCRIBING DENSITY (COHESIONLESS SOILS ONLY)

Dense

Very Dense

Compact

Loose

Very Loose

3.

(Number of Blows per 300 mm)

Over 50

30 - 50

10 - 30

4 - 10

0 - 4

National Building

Code

Modified from

SYMBOL FOR SAMPLE TYPE

LEGEND FOR TEST HOLE LOGS4.

Shelby Tube

SPT

No Recovery

WC - Water Content (% by weight) of soil sample

Core

A-Casing

Grab

Water Level

Shear Strength determined by pocket penetrometer 

Shear Strength determined by pocket vane

Undrained Shear Strength determined by

CPen 

CVane 

Cu 

VISUAL IDENTIFICATION

75 mm to 200 mm

Plastic particles, not visible to the naked eye

5 mm to 75 mm

Visible particles to 5 mm

Non-Plastic particles, not visible to the naked eye

Greater than 200 mm

SHEAR STRENGTH

15 to 30

Greater than 30

APPROXIMATE

4 to 8

8 to 15

Less than 2

2 to 4

SPT *   'N' VALUE

*

SPT 'N' Value     Standard Penetration Test 'N' Value - refers to the number of blows from a 63.5 kg hammer free falling a height

of 0.76m to advance a standard 50mm outside diameter split spoon sampler for 0.3m depth into the undrilled portion of the test hole.

SYMBOLS USED FOR TEST HOLE LOGS

Standard Penetration Test 'N' Value  (Blows/300mm)SPT 

unconfined compression test

Percent (%) of water soluble sulphate ionsSO  %

4

SYMBOLS AND TERMS USED ON TEST HOLE LOGS
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-Gravel = 46.2%, Sand = 35.0%
 Fines = 18.8%

-Seepage

-Cpen > 215kPa

-Cpen > 215kPa

-Cpen > 215kPa

-Cpen > 215kPa

CLAY (FILL)
brown to dark brown, silty, some fine sand, trace
gravel and rootlets

CLAY
very stiff, dark brown, silty, fine sandy, trace gravel
and oxides

-gravelly, trace coal

SAND AND GRAVEL
dense, dark brown, clayey

CLAY
dark brown, silty, fine sandy, trace gravel

SAND AND GRAVEL
compact, dark brown, clayey

CLAY
dark brown, silty, fine sandy, some cobbles up to
75mm size, trace gravel, clay shale, and sandstone

SANDSTONE
very dense, grey, fine grained, silty, trace oxides and
clay shale lenses

CLAY SHALE
very hard, dark brown to dark grey, silty, trace coal
and sandstone lenses

-grey

-very hard, dark brown

-brown to grey, sandstone lenses
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GRAB SAMPLE SPT

CLIENT:  City of Edmonton

DRILLING COMPANY:  ALL SERVICE DRILLING INC

DRILL/METHOD:  6" Solid Stem Auger

SAMPLE TYPE

BOREHOLE NO:  TH18-15

PROJECT NO:  23350

ELEVATION:  630.83 (m)

PROJECT:  Fort Edmonton Park Train Barn Geotechnical Investigation

DATE DRILLED:  July 12, 2018

LOCATION: N5929852.463, E27970.535
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-Cpen > 215kPa CLAY SHALE - CONTINUED
-dark grey

END OF TEST HOLE AT 10.4m
UPON COMPLETION: (Below ground surface)
-Slough at 10.1m
-Trace of water
Standpipe piezometer installed
WATER LEVEL BELOW GROUND SURFACE:
-July 12, 2018 = Dry
-August 10, 2018 = 4.9m
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GRAB SAMPLE SPT

CLIENT:  City of Edmonton

DRILLING COMPANY:  ALL SERVICE DRILLING INC

DRILL/METHOD:  6" Solid Stem Auger

SAMPLE TYPE

BOREHOLE NO:  TH18-15

PROJECT NO:  23350

ELEVATION:  630.83 (m)

PROJECT:  Fort Edmonton Park Train Barn Geotechnical Investigation

DATE DRILLED:  July 12, 2018

LOCATION: N5929852.463, E27970.535
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-SO4 = 0.02%

-Cpen > 215kPa

-Seepage
-Cpen > 215kPa

-Cpen > 215kPa

-Cpen > 215kPa

-Cpen > 215kPa

GRAVEL (FILL), dark brown, silty, fine sand mix,
trace clay lumps

CLAY (FILL), dark brown, fine sandy, silty, trace
gravel

CLAY
stiff, dark brown, very silty, fine sandy, trace oxides,
silt deposits, and gravel

-trace coal

SAND AND GRAVEL
loose, dark brown, fine grained, silty, gravel mix,
some cobbles up to 75mm size, trace coal, oxides,
and clay lumps

SANDSTONE
compact, brown to grey, fine grained, silty, trace
oxides and coal

-clay shale mixed, some oxides

-very dense, grey, trace clay shale lenses and oxides

CLAY SHALE
dark brown, silty, trace sandstone lenses

-very hard, trace coal

SANDSTONE
very dense, dark brown to dark grey, trace clay shale

CLAY SHALE
dark brown to dark grey, silty, trace sandstone lenses
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GRAB SAMPLE SPT

CLIENT:  City of Edmonton

DRILLING COMPANY:  ALL SERVICE DRILLING INC

DRILL/METHOD:  6" Solid Stem Auger

SAMPLE TYPE

BOREHOLE NO:  TH18-16

PROJECT NO:  23350

ELEVATION:  630.86 (m)

PROJECT:  Fort Edmonton Park Train Barn Geotechnical Investigation

DATE DRILLED:  July 12, 2018

LOCATION: N5929862.868, E27994.413
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-Cpen > 215kPa CLAY SHALE - CONTINUED

END OF TEST HOLE AT 10.4m
UPON COMPLETION: (Below ground surface)
-Slough at 8.8m
Backfilled with drill cuttings and bentonite chips at
surface
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DRILLING COMPANY:  ALL SERVICE DRILLING INC

DRILL/METHOD:  6" Solid Stem Auger

SAMPLE TYPE

BOREHOLE NO:  TH18-16

PROJECT NO:  23350

ELEVATION:  630.86 (m)

PROJECT:  Fort Edmonton Park Train Barn Geotechnical Investigation

DATE DRILLED:  July 12, 2018

LOCATION: N5929862.868, E27994.413
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-Cpen > 215kPa

-Gravel = 44.9%, Sand = 42.1%
 Fines = 13.0%

-Cpen > 215kPa

-Cpen > 215kPa

-Cpen > 215kPa

GRAVEL (FILL), dark brown, silty, fine sand mix

CLAY (FILL), dark brown, silty, fine sandy, trace
oxides

CLAY
stiff, dark brown, silty, fine sandy, some coal, trace
gravel and oxides

SAND AND GRAVEL
dark brown, fine grained sand, silty, trace clay lenses

-compact

CLAY
dark brown, silty, fine sandy, some clay shale, trace
gravel and cobbles up to 75mm size

CLAY SHALE
hard, dark grey, silty, trace sandstone lenses and
oxides

-very hard, dark grey to dark brown
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CLIENT:  City of Edmonton

DRILLING COMPANY:  ALL SERVICE DRILLING INC

DRILL/METHOD:  6" Solid Stem Auger

SAMPLE TYPE

BOREHOLE NO:  TH18-17

PROJECT NO:  23350

ELEVATION:  630.99 (m)

PROJECT:  Fort Edmonton Park Train Barn Geotechnical Investigation

DATE DRILLED:  July 12, 2018

LOCATION: N5929876.008, E28025.5
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CLAY SHALE - CONTINUED
-trace coal

END OF TEST HOLE AT 10.4m
UPON COMPLETION: (Below ground surface)
-Slough at 8.1m
Backfilled with drill cuttings and bentonite chips at
surface
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DRILLING COMPANY:  ALL SERVICE DRILLING INC

DRILL/METHOD:  6" Solid Stem Auger

SAMPLE TYPE

BOREHOLE NO:  TH18-17

PROJECT NO:  23350

ELEVATION:  630.99 (m)

PROJECT:  Fort Edmonton Park Train Barn Geotechnical Investigation

DATE DRILLED:  July 12, 2018

LOCATION: N5929876.008, E28025.5
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-SO4 = 0.02%

-No recovery in SPT, grab
sample taken
 Cpen > 215kPa

-Cpen > 215kPa

-Cpen > 215kPa

-Cpen > 215kPa

GRAVEL (FILL), dark brown, silty, fine sand mix,
trace clay lumps

CLAY (FILL)
dark brown, silty, fine sandy, some gravel

-trace fine sand and oxides

-some gravel, trace coal

SAND AND GRAVEL
compact, brown to dark brown, fine grained sand,
silty, trace coal and clay lumps

-some cobbles up to 100mm size

CLAY SHALE, very stiff, brown to grey, silty, trace
oxides

SANDSTONE
grey, fine grained, silty

CLAY SHALE
very hard, dark grey, silty, trace oxides, coal and
sandstone lenses

-sandstone mixed

-some sandstone lenses

-trace siltstone
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GRAB SAMPLE NO RECOVERY SPT

CLIENT:  City of Edmonton

DRILLING COMPANY:  ALL SERVICE DRILLING INC

DRILL/METHOD:  6" Solid Stem Auger

SAMPLE TYPE

BOREHOLE NO:  TH18-18

PROJECT NO:  23350

ELEVATION:  631.10 (m)

PROJECT:  Fort Edmonton Park Train Barn Geotechnical Investigation

DATE DRILLED:  July 12, 2018

LOCATION: N5929885.507, E28048.358
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-Cpen > 215kPa CLAY SHALE - CONTINUED

END OF TEST HOLE AT 10.4m
UPON COMPLETION: (Below ground surface)
-Slough at 9.8m
Standpipe piezometer installed
WATER LEVEL BELOW GROUND SURFACE:
-July 12, 2018 = Dry
-August 10, 2018 = 5.8m
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APPENDIX C 
 
 

Recommended Construction Procedures



 

 

RECOMMENDED CONSTRUCTION PROCEDURES 

The following construction procedures are considered to represent good practice and are to be 
read in conjunction with the text of this report. 

1. PROOF ROLLING 

1.1 Proof rolling is a method of detecting soft areas in a subgrade for fill, pavement, floors or 
foundations. The intent is to detect softened areas not revealed by the test holes or 
visual examination of the site surface, and is used where normal scarification and 
compacting procedures would not be successful in detecting and eliminating soft areas. 
It is usually accomplished with the use of heavy 130 to 220 kN (15-25 ton) compaction 
equipment with high contact wheel pressures on independent axles, although heavily 
loaded single axle trucks will provide the equivalent result. 

1.2 The procedure requires 2 complete passes with the heavy equipment in one direction 
and then a second series of 2 passes made at right angles to the first series. 

1.3 While the passes are being made, any softened, rutted or displaced areas detected 
should be examined and either recompacted with additional fill or the existing material 
removed and replaced with better quality material. 

2. EXCAVATED FOUNDATIONS 

2.1 Excavation close to foundation level should be done carefully to avoid disturbance of the 
soil. It is essential to prevent the soil at foundation level from deterioration due to 
excessive drying or becoming wet from surface or seepage water. Good drainage both 
during and after construction is essential. 

2.2 Sumps, if required, should be located well away from the foundation area. Softened or 
overdried soil must be removed and replaced by lean mix concrete or by extending  
the foundations. 

2.3 The foundation must be kept from freezing both during and after construction. 
Foundation concrete should not be placed on or against frozen soil. 



 

 

3. BACKFILLING 

3.1 Backfill around foundations should be placed in such a manner so as to prevent 
settlement and to be relatively impervious near the surface so that water does not pond 
against foundations nor be allowed to seep into the soil. 

3.2 Backfill should not be placed until the structure has sufficient strength to withstand the 
earth pressures resulting from placement and compaction. 

3.3 All backfill around grade beams, foundation walls, etc. must be carefully and uniformly 
compacted. The backfill should be placed in even layers and no frozen or organic 
material should be incorporated into the fill. All lumps of material must be broken down 
or squeezed together during placing and compaction. 

3.4 The final grade (allowing for some settlement of the backfill) should shed water away 
from the structure. 

3.5 During construction, precautions should be taken to prevent water ponding in grade 
beam excavations thereby acting as a source of water to soften the soil under the floor 
slab area or providing a source of water for frost action if the building is not heated 
during freezing weather. 

4. BORED CAST-IN-PLACE CONCRETE PILES 

4.1 If there is evidence of water bearing and/or sloughing soil, casing should be used to seal 
off the water or prevent the sloughing of the sides of the hole. The concrete and 
reinforcing steel should be on hand and placed as soon as the pile hole has been 
completed and approved. 

4.2 Pile bells, if used, should be formed entirely in self-supporting soil and it may be 
necessary in some cases to extend the pile bell if caving occurs at the location of  
the bell. 

4.3 Water should not be left ponded on the pile base and should be removed, or dried by the 
use of dry cement when permitted by the engineer. 

4.4 Concrete should be placed without segregation and carefully vibrated throughout the full 
length of the pile to ensure that voids do not exist in the pile shaft. The concrete slump 
should be between 75 and 125 mm with a minimum compressive strength at 28 days of 



 

 

21 MPa (3000 psi). Higher compressive strengths may be required for structural or 
durability reasons, and higher slumps may be necessary for closely spaced reinforcing 
bars or where concrete is to be tremied under water. 

4.5 Steel reinforcing should be tied into the grade beam reinforcing steel. This 
recommendation is important where the soil below grade beam can swell from a change 
in moisture content or by frost action before the building is heated. 

4.6 Piles closer than 2 1/2 diameters should not be drilled and poured consecutively unless 
permitted by the engineer and depending upon soil conditions. Where the drilling 
operation might affect the concrete in the adjacent pile, the drilling should not be carried 
out until the concrete has at least 24 hours to set, or before the concrete has reached its 
initial set. 
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Appendix C - Project Specific Phase I Environmental 
Site Assessment 
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Appendix D - Landscape Plan 
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