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1.0 INTRODUCTION

The Northern Health Authority (NHA) is assessing the feasibility of constructing a new

long term care facility at 7054 Hart Highway in Prince George, B.C.  The facility will likely

consist of a two-storey, wood-framed structure.  NHA commissioned GeoNorth Engineering Ltd.

(GeoNorth) to carry out a geotechnical overview assessment of the site and provide preliminary

recommendations for site preparation and foundation design of the proposed building.  At the

time of this report details of the proposed development, including the building size and location,

were not yet determined.  NHA also asked us to commission an environmental engineering

consultant to conduct a Phase I Environmental Site Assessment (ESA) for the property.

The subject property is located in the Austin East area of Prince George.  The property

is bounded on the west by the Highway 97 N Frontage Road (Hart Highway), on the east by

Dagg Road, on the north by existing residential properties, and on the south by the Hart Pioneer

Centre and the Hart Pentecostal Church.  The site has an area of approximately 2 hectares.

A plan showing the site location is on Drawing 2037-A1, in Appendix A.  A plan showing

an orthophoto taken in 2003, available on the City of Prince George website, is on

Drawing 2037-A2, and a plan showing the site layout is on Drawing 2037-A3, both in

Appendix A.

2.0 SITE HISTORY

2.1 Background Geological Information

To obtain background geological information, we reviewed Geological Survey of Canada

Bulletin 196, “Glacial Geomorphology and Pleistocene History of Central British Columbia”,

by H.W. Tipper, published in 1971, and the accompanying maps 1287A and 1288A, “Surficial

Geology, McLeod Lake”, and “Surficial Geology, Prince George”, respectively.  The maps show

that the City of Prince George is situated mostly within the area that was covered by a large,

regional glacial lake that existed during deglaciation, approximately 10,000 years before present.
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A large glacial meltwater stream entered the lake from the northwest, entering in the north and

northwestern portions of the city.  The stream carried large quantities of sediment from the

northwest part of the interior plateau and deposited a large delta at the edge of the lake.  The

deposit is kettled, indicating that large blocks of ice were buried or surrounded by the delta

sediments.  The melting of the ice in the kettles and the subsequent erosion of the area resulted

in the rugged topography that is typical of the northern part of Prince George.

Based on our review of the geological report, and on our previous experience in the area,

we expect that the site is underlain by silt and fine-grained sand to considerable depth.  The soil

is typically highly erodible, frost susceptible, and contains sufficient silt and clay to prevent free

drainage of surface water.

2.2 Local Site History

To obtain information on the previous development on the site, we reviewed orthophotos

taken in 1993 and 2003, available on the City of Prince George website.  The 1993 and 2003

photos show the remains of a residence in the northwest corner of the property that had been

demolished prior to 1993.  The photos also show a residence northeast of the Hart Pioneer

Centre, fronting onto Dagg Road, and another nearby structure of similar size, likely a shop or

garage.  The 1993 photo shows another small house present near the south end of the west edge

of the property, near the frontage road, which is not visible on the 2003 photo.  This house was

removed prior to 2003 and its location levelled.  The orthophotos also show several derelict

automobiles on the property.

During our 2006 investigation, we noted that the residence and associated building near

Dagg Road were removed and the site levelled.  At present, there are no buildings on the site,

with the exception of the remains of the house on the northwest corner of the site.  It is possible

that there has been previous development or disturbance to the site not evident on the

orthophotos or at the site.
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We commissioned Morrow Environmental Consultants Inc. (Morrow) to carry out a

Phase I Environmental Site Assessment (ESA).  The Phase I ESA  consists of a review of

historical and background information and regulatory records, and a site reconnaissance.

A copy of Morrow’s report is in Appendix D.

3.0 SITE INVESTIGATION

On April 28 and May 1 and 3, 2006, personnel from our office carried out the overview

assessment.  We walked around the site, noted surface conditions, took photographs, and

reviewed subsurface conditions in six test pits (TP06-1 to 6).

The test pits were excavated to between 3.4 and 4.3 m depth using a rubber-tired backhoe

supplied by R.F. Klein and Sons Excavating Ltd. of Prince George, B.C.  We logged the test pits

as they were advanced and obtained representative samples for laboratory testing.  We located

the test pits using a hand-held GPS receiver, calibrated by measuring the coordinates of known

points from the City of Prince George website.  We measured the elevations of the test pits using

a survey level and rod and referenced them to City of Prince George Integrated Survey

Monument 86H1654 (elevation 735.999 m), located at the intersection of Eden Drive and Taft

Drive, 150 m east of the property.

Test pit logs describing subsurface conditions are presented on Plates 2037-B1 to B3, in

Appendix B.  An explanation of the terms and symbols used on the logs is in Appendix C.  We

carried out laboratory testing on all samples to determine the natural moisture content of the soil.

Selected samples were tested to determine their grain size distribution and fines content, that is,

the percentage of soil by weight that is smaller than 0.075 mm diameter.  The testing results are

shown on the test pit logs and on Plate 2037-B4, also in Appendix B.
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4.0 SURFACE AND SUBSURFACE CONDITIONS

4.1 Surface Conditions

The site is primarily flat-lying, with a gentle, east-facing slope in the northwest corner,

north of the Hart Pioneer Centre.  Areas of the property are treed, as shown on

Drawing 2037-A2.  Along the Highway 97 frontage road, there are indications of variable depths

of fill associated with one or more previously existing houses.  There is an existing gravel road

between the Hart Pioneer Centre parking lot and Dagg Road.

Several derelict automobiles were on the site at the time of our investigation.  We also

noted other assorted refuse including pieces of automobiles, appliances, tires, and numerous

abandoned bicycles.  In the northwest corner of the property, some of the refuse is in pits or

trenches excavated at least 2 m into the ground surface, including the excavation to remove the

basement of the house on the northwest corner of the property.  Some of the pits are lined with

lumber and plywood and most are in various stages of collapse.  Near the demolished house in

the northwest corner of the property, there is a 760 mm corrugated steel pipe (CSP) at least 2 m

long, buried vertically, likely the remains of an outdoor toilet.  The CSP contains refuse,

including old bicycles.  Most of the refuse, the pits, and the trenches appear to be associated with

the previously existing residence or residences in the northwest corner of the property.

On the northeast corner of the property, we did not observe signs of significant

disturbance except for an abandoned vehicle that is visible on the 2003 photos, and is still at the

site.  There are indications that portions of this area were selectively logged in the past, but the

cleared areas are overgrown with young poplar and willow trees.  Aside from the logging, we

did not see evidence of previous development.

We did not observe any refuse east of the Hart Pioneer Centre, except for surface litter.

The site of the recently demolished house and outbuildings near Dagg Road is typically

flat and cleared of vegetation.  Some areas disturbed during recontouring of the site are
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undergoing significant settlement.  We expect that excavations to remove footings, basements,

or crawl-spaces in this area are likely filled with loose, random fill.

4.2 Subsurface Conditions

TP06-1 encountered 0.1 m of organic silt over fine to medium grained sand to 0.9 m,

over stiff to hard, low to non plastic silt to the bottom of the test pit at 3.3 m depth.  Below

1.2 m, the silt contains a trace of sand and a few cobbles and boulders, and pockets of gravelly,

sandy silt.

TP06-2 encountered 0.3 m of sand and gravel fill, over a thin organic layer, over

gravelly, coarse grained sand to 0.9 m, over stiff, sandy, non-plastic silt to 3.0 m, over fine to

medium grained sand to the bottom of the test pit at 3.8 m depth.

TP06-3 encountered 0.1 m of organic silt over fine grained sand with varying silt content

to 0.6 m, over very stiff to hard, low to non-plastic silt with a trace of sand to the bottom of the

test pit at 3.6 m depth.

TP06-4 encountered fine to medium grained sand with a trace of fines to the bottom of

the test pit at 4.3 m, with the exception of a layer of non-plastic silt with some fine grained sand

between 1.2 and 1.7 m depth.

TP06-5 and 6 encountered very stiff, non-plastic silt with a trace of sand to the full depth

of the pits at 3.8 m.  TP06-5 encountered an old trench drain along one side of the test pit.  The

drain consists of a 0.9 m deep trench filled with drain rock.  Within the drain rock there were two

perforated pipes: a 150 mm diameter cast iron pipe at about 0.8 m depth and a 90 mm diameter

ABS pipe at about 0.5 m depth.

No groundwater or bedrock was encountered in any of the test pits.
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5.0 DISCUSSION AND RECOMMENDATIONS

From a geotechnical aspect, the site is suitable for the proposed development, however,

the site conditions are not straightforward.  The amount of site preparation required will depend

on where the proposed building is situated on the site and how deep the foundations will be

placed.

The site has been previously disturbed and contains areas that have been excavated and

filled.  The existing fill and disturbed soil are not suitable for support of building foundations

and grade-supported slabs and we recommend that the fill, refuse, and any deleterious soil be

removed from below the proposed building areas.  This investigation was not intended to

delineate the depth or extent of fill on site.  The depth of fill is likely to vary across the site.

The following preliminary recommendations are based on our understanding of the

proposed building and the necessary assumption that the subsurface conditions encountered in

the test pits are representative of conditions across the site.

5.1 Site Preparation

The natural, undisturbed sand and silt are appropriate for the support of strip and pad

spread footings.  Prepare building areas by removing all existing fill, organic and deleterious

materials to expose undisturbed natural soil.  The natural silt and sand are highly susceptible to

disturbance from machinery and inclement weather.  Finish all excavations using an excavator

equipped with a smooth-edged bucket or excavate the final few centimetres by hand.  Where fill

is required to raise the grade, use compacted structural fill that meets our specification for Select

Granular Subbase (SGSB), described in Table 1, in Section 5.3.  Place the fill on the excavated

surface in thin, uniform layers, and compact each layer to at least 100% Standard Proctor Density

(ASTM D698) (SPD).  The appropriate layer thickness will depend on the size and compactive

energy of the equipment, and on the moisture content of the soil, but do not exceed 300 mm.
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The silt and fine-grained sand are highly susceptible to erosion and to shallow slope

movement by frost action.  Design the final site grading with slopes no steeper than

2.5 horizontal to 1 vertical.  Control surface runoff to reduce erosion from concentrated flow and

protect sloping areas from rill erosion.  Seed all exposed soil surfaces with an appropriate seed

mixture.

5.2 Foundation Design

Based on the results of our investigation, we recommend designing spread footings using

a preliminary bearing pressure of 120 kPa, with a minimum width of 0.45 m for strip footings

and 0.6 m for pad footings.  Place the footings on natural silt and sand, or on compacted

structural fill placed on the silt and sand.

Where footings are placed on the natural soil, we recommend placing a layer of lean-mix

concrete, at least 50 mm thick, over the excavated surface to protect it from disturbance due to

inclement weather and foot traffic.

Where footings will be placed on compacted structural fill, place and compact the fill as

described in section 5.1, above.  Extend the compacted fill beyond the edges of the footings out

at a 45/ angle down from the bottom, outside edges of the footings.

The silt and fine-grained sand is highly frost susceptible and can form ice lenses during

extended periods of cold weather.  Ice lenses below concrete footings and grade supported slabs

can cause the concrete to heave and crack.  For footings that will be warmed by building heat,

we recommend providing at least 1.2 m of soil cover to protect the bearing soil from freezing.

For footings not warmed by building heat, such as canopies or carports, or unheated buildings,

provide at least 2.4 m of soil cover, or protect the footings using rigid board insulation.  We can

provide a detail for using insulation as frost protection at your request.
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5.3 Grade-Supported Slabs

The natural silt and sand will provide adequate support for grade-supported floor slabs.

To reduce the potential for future slab movement and cracking, where the floor loading is less

than about 20 kPa, prepare slab areas using the following procedures:

• Remove all existing fill, organic soil and soft, deleterious materials to expose the

natural silt and sand, and excavate to a depth of at least 450 mm below the

bottom of slab elevation.

• Compact the top surface of the natural silt and sand to at least 100% SPD.  Add

water or dry the natural ground as required to achieve the specified density.

• Excavate rutted areas that are identified during the compaction process and

replace with SGSB, defined in Table 1, below.  Place the fill in thin, uniform

layers and compact each layer to at least 100% SPD.

• Bring slab areas to grade using SGSB, placed in uniform layers no thicker than

300 mm, and compact each layer to at least 100% SPD.   Provide at least 300 mm

of SGSB below the slab area.

• Directly below the slab, place a minimum 150 mm thick layer of Well Graded

Base (WGB), as defined in Table 1, and compact it to at least 100% SPD.
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Table 1 - Gradation Specifications

Sieve Size (mm)

Percentage Passing

Well Graded Base

(WGB)

Select Granular Subbase

(SGSB)

100 - 100

75 - 95-100

25 100 -

19 80-100 50-100

9.5 50-85 -

4.75 35-70 15-60

2.36 25-50 -

1.18 15-35 -

0.300 5-20 3-15

0.075 0-5 0-5

Use crushed and screened material for WGB.  The SGSB can be a pit run material that

meets the above gradation.  Use durable aggregate that will not degrade from exposure to water,

freeze-thaw cycles or handling, spreading and compacting.  It must not contain organic materials

or an excess of flat or elongated stones.  Do not place fill that is frozen and do not place fill on

frozen ground.

6.0 CLOSURE

Due to the amount of previous disturbance across the site, we recommend further

subsurface investigation once the proposed building location and dimensions are known.  We

recommend that a geotechnical engineer or their representative review all excavations prior to

the placement of fill or concrete to confirm that the base of the excavation is on natural ground

and that the soil has sufficient strength for support of footings.  We recommend that structural
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fill be placed and compacted under the direction of a geotechnical engineer or their

representative.  Test each lift of fill for compaction starting with the first lift.

This report was prepared by GeoNorth Engineering Ltd. for the use of  the Northern

Health Authority and their consultants.  The material in it reflects GeoNorth Engineering’s

judgement in light of the information available to it at the time of preparation.  Any use which

a Third Party makes of this report, or any reliance on decisions to be made based on it, is the

responsibility of such Third Parties.  GeoNorth Engineering Ltd. accepts no responsibility for

damages, if any, suffered by any Third Party as a result of decisions made or actions based on

this report.

Respectfully submitted, Reviewed by,

GeoNorth Engineering Ltd. GeoNorth Engineering Ltd.

Per: D.A. Hughes-Games, E.I.T. Per: S.M. Judge, P.Eng.
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