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Appendix ‘D’: Guidelines for Geotechnical Investigation
____________________________________________________

This document should be read in conjunction with Section 3.3 of the CRCA Planning
Policy.

1.0 PURPOSE

This document is intended to summarize the recommendations of the Cataraqui Region
Conservation Authority (CRCA) for the preparation of geotechnical investigations by
qualified Professional Engineers and Geoscientists for areas within its jurisdiction.  It is
intended to facilitate the preparation of reports that will meet the intent of provincial
policy, thereby ensuring sound development practice within an expedient review time
period. The guidelines reflect the current knowledge of the CRCA, and may or may not
satisfy the specific requirements of other agencies. This document will be updated from
time to time.

These guidelines include a glossary which defines all words in italics, exclusive of those
defined by the Provincial Policy Statement (PPS) (Ontario 2005). 

2.0 POLICY CONTEXT

As stated in the PPS:

“Development shall be directed away from areas of natural or human-made
hazards where there is an unacceptable risk to public health or safety or of
property damage.”

Hazards addressed by the PPS include dynamic beach hazards, flooding hazards, and
erosion hazards.  The preference is to avoid the hazard entirely, thereby avoiding or
minimizing the potential for property damage or risks to personal health and safety. The
PPS allows for some flexibility for development and site alteration in those situations in
which the hazard is considered to be minor and can be addressed in an environmentally
sound manner. 

The specific interests of the CRCA include the following:
The effect of increases in loading on slope stability/failure;
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The effect of infiltration of surface water on slope stability/failure;
Evaluation of the susceptibility of slopes above or adjacent to a development to
collapse; and 
The use of appropriate and environmentally-sound protection works.

3.0 GUIDELINES

Detailed technical guidelines have been prepared to establish standards and procedures for
regional and site-specific investigations.  These include the Natural Hazards Training
Manual (NHTM) (MNR 1997), and the Geotechnical Principles for Stable Slopes (GPSS)
(Terraprobe, Aqua Solutions 1998) prepared as part of the Great Lakes-St. Lawrence River
System and Large Inland Lakes Technical Guideline (GL-SL TG) (MNR, 2001).

The NHTM (1997) and GL-SL TG (2001) were developed by the Ministry of Natural
Resources to help implement the natural hazards component of the PPS.  These documents
define the erosion hazard limit for all areas of the province while allowing for further
refinement through regional or site-specific analyses.  Within the CRCA jurisdiction, the
erosion hazard limit has been further defined for the Lake Ontario and St. Lawrence River
shoreline (J.D. Paine 1995 - see Appendix ‘C’).  If development is proposed within these
established limits, there will be a requirement for a site specific geotechnical investigation.

An investigation is required primarily to examine the erosive potential of the hazardous
lands.  The NHTM has determined three differing areas of hazardous lands interest; the
Great Lakes-St. Lawrence River System and River and Stream Systems are the two which
are found within the Cataraqui Region. Each area has established criteria for examination to
determine the extent of erosion hazards.  The Great Lakes criteria includes a stable slope
allowance plus the expected recession over a period of 100 years or an erosion allowance.
The River and Stream criteria include stable slope allowance plus a toe erosion allowance
plus an erosion access allowance.  These are defined in Table 1 of the NHTM. 

Suggested Report Format

The study report should include the content and general format that is outlined in the GPSS
Sections 8 and 9.  We suggest that the report could be broken into two parts.  Part One
would include the factual data itself, such as:

Terms of reference
Details of field investigations, site conditions

slope configuration/profile - height, inclination andshape, scaled cross-section
drawing
subsurface conditions (actual and inferred) - soil stratigraphy and layering, soil
type and composition, soil density and strengths, groundwater
levels/observations, seepage
external loadings - structures, traffic, earthquakes, trees, fill
site drainage - surface runoff, ditches, channels, seepage, creeks, rivers, lakes,
excavation
erosion - location, extent, severity, rates, wave action
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vegetative cover and species
history of instability
site inspection record

Results of testing
Laboratory test results
Photographs
Borehole logs and piezometer monitoring data
Discussion of site inspection and measurements taken
Scaled site plan, with the relation to:

existing and proposed structures
current water’s edge
top of bank, toe of slope, and other topographic information
required water or top of bank setbacks as specified in the applicable Zoning
By-law
regulatory floodplain (where defined)
drainage features, erosion features, indicators of past instability or movement
vegetation cover

The GPSS includes a sample Slope Inspection Record form (Table 7.4, attached) and a
Slope Stability Rating Chart (Table 8.1, attached), both of which should  be completed and
included with the report . These items  aid in determining the required level of
investigation.

Part Two would include recommendations based on the proposed construction, such as:

Design bearing values
Caisson/pile designs
Potential settlement
Potential causes of instability
Safe slopes of banks and excavation walls
Earth pressures for shoring
Soil stabilization methods and comparison of benefits
Relation of hazards to proposed development
Long-term stable slope crest position and inclination
Factor of safety
Failure surfaces
Reference to stable slope, erosion allowances etc. as outlined in NHTM and
Technical Guidelines
Methods for soil erosion/sedimentation control
Methods by which to minimize impact on vegetation, and root systems
Timing of site works
Long term monitoring requirements

The report is to make explicit reference to the PPS, NHTM, and Technical Guidelines, all of
which are available for viewing at the CRCA office near Glenburnie, Ontario (north of
Kingston on Division Street).  Only SI (metric) units should be used.  The CRCA assesses a
fee for our review of this type of report. The fee assessed will be that in place at the time
of report submission.
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The  report will require the stamp and signature of a Professional Engineer or Professional
Geoscientist as per GPSS Section 8.2.

Reports which do not include  the above content  may not be reviewed until the
appropriate  information has been included.

For more information, please contact the CRCA Watershed Engineer at (613) 546-4228  or
via fax (613) 547-6474.

DEFINITIONS

Additional definitions are found in Section 4.0 of the CRCA Planning Policy. It is intended
that the definition of these and other terms be consistent with the definitions listed in the
Provincial Policy Statement, as amended.

Erosion: means the loss of land, due to human or natural processes.

Erosion Allowance: a horizontal allowance measured landward from the toe of shoreline cliff, bluff,
or bank reflecting the possible erosion of the slope over a 100 year period.

Erosion Access Allowance: a horizontal allowance measured from the top of the stable slope,
including toe erosion allowance, to provide access to the site for emergencies, regular maintenance,
or unforeseen conditions.

Stable Slope Allowance: a horizontal allowance measured landward from the toe of the shoreline
cliff, bluff, or bank reflecting a long-term stable state of the existing slope material.

Toe Erosion Allowance: a horizontal allowance measured landward from the toe of the shoreline
cliff, bluff, or bank reflecting the possible erosion of the toe of the slope.
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